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The Engineers of the Titanic. 


WE have already referred to the movements 
that are afoot to raise memorials to the engineering 
staff of the Titanic, and we are delighted to learn from 
reports that have come in during the last week or two 
that there is every prospect that a considerable sum 
will be collected for the purpose. We note, however, 
that at present there appear to be two separate funds, 
one raised by a special committee of Liverpool gentle- 
imen and the other by the Institute of Marine Engi- 
neers. We must all recognise that to the Institute 
named belongs naturally the great privilege of placing 
on permanent record the heroism of marine engineers, 
but it would seem almost a pity that there should be 
two competing funds, and we should be glad enough 
to see them combined. The Liverpool suggestion 
appears to be an exceptionally good one. On some 
prominent site on the banks of the Mersey a hand- 
some monument is to be erected to the memory 
of the engineering staff of the Titanic, whose 
heroism will be recorded, whilst spaces are to 
be left to receive at some future time the records 
of other heroic deeds done by sea-going engineers. 
The conception is fine, and well carried out such a roll 
of fame would do much to encourage, in so far as it 
needs encouragement, that noble sense of duty which 
has always inspired the engineering branches of our 
ships of peace as well as of war, and would provide a 
recognised monument where the names of men who 
have won the honour and praise of their country at 
the sacrifice of their own lives could be put on record. 
The Institute of Marine Engineers is as yet, we believe, 
undecided what to do with its fund, but it seems prob- 
able that it will take the form of a memorial monu- 
ment of some kind—the suggestion at present is that 
it should be raised at Southampton. The Institute 
of Engineers and Shipbuilders in Scotland is also 
raising a fund, but in its case the memorial will not 
be public, but will consist of a tablet in the Institute 
building. 


America and the Eight Hours’ Day. 


It appears that America is after all deter- 
mined to have the eight hours’ law for all government 
work, for although the Bill introducing it was strenu- 
ously opposed some time ago, it was allowed to 
pass the Senate-during the month by a very consider- 
able majority. We do not pretend to understand 
this remarkable volte face. The arguments against the 
Bill are as strong as they ever were. It will be just 
as difficult for any private firm taking government 
contracts to make the differentiation which the Bill 
enforces now as it would have been at any time. 
and yet opinion has so far changed, in appearance at 
least, that the Bill has passed the Senate with no 
appreciable opposition. Even a very moderate 
amendment which would have permitted the Act to 
be suspended after floods, fires, and other disasters 
did not meet with success, and the only limitation 
to the action of the Bill is in the case of the Panama 
Canal, on which until it is completed more hours than 
cight may be worked. But once the constructive 
work is over and only repair, maintenance, and exten- 
sion have to be considered, then no man may work 
more than eight hours per day. With the recollection 
of the cogent arguments brought forward against 
the Bill not so long ago fresh in mind, we shall be 
interested to see how the private contractor for 
government work faces the difficulties the eight hours’ 
law brings in its train. 


The Port of Emden. 


THE application of the Deutsche Reederei 
A ° ° ° : 
Gesellschaft for a concession to establish an emigrant 








line from Emden to America has now been definitely 
refused by the Federal Council on the grounds of the 
insufficient necessity for such a steamship line. As 
stated in our issue of May 3rd, the Norddeutscher 
Lloyd and Hamburg-America lines have done all 
in their power to prevent the grant of the concession, 
and it now appears that they have succeeded in their 
object in the face of the Prussian Government, the 
municipality of Emden, and the considerable German 
interests involved. The two lines have offered to 
call at Emden four times a month together, not, 
however, for emigrant traffic to New York, but for 
voyages to Brazil, Eastern Asia, and Australia ; 
and it is considered as certain that this offer will be 
accepted. The Fiirstenkonzern, the trust which 
financed the Deutsche Reederei Gesellschaft, has now 
published some interesting details with regard to 
the application for a concession. It is pointed out, 
among other things, that the intention of the trust 
was not to compete with the ports of Hamburg and 
Bremen, but to attract to Emden a part of the huge 
trade of the Rhenish-Westphalian district which 
now passes almost entirely over the Dutch and 
Belgian ports. With regard to emigrant traffic 
the Hanseatic ports were no longer able to compete 
with Antwerp, Rotterdam, and Le Havre, and a 
emigration line from Emden would compete solely 
with the latter ports. In spite of the refusal of the 
emigration concession, it appears probable that the 
company will nevertheless institute a freight steam- 
ship line between Emden and America and will also 
carry returning emigrnats. 


The Milan-Venice Canal. 


THE long-talked-of canal between Milan and 
the sea is about to pass into the realm of practice, and 
state help is to be requested for carrying out the 
designs prepared by the Committee of Experts. Such 
is the vote just passed unanimously by the special 
meeting of the Milan Chamber of Commerce. It is 
further proposed that the provinces and corporations 
benefitted should pay 40 per cent. of the expenses, 
and that the pioneers of the scheme, being specially 
interested in its success, should themselves act as 
contractors. The enterprise is facilitated by the 
middle tracts between Cavanella and Foce d’Adda 
being already navigable for full-laden boats of 600 
tons during two-thirds of the year. This now isolated 
waterway will be joined to Venice on the east and on 
the west to Milan. In the former portion 8,000,000f. 
suffice for the making of a canal between the Po and 
the Adige and the widening of the long-disused 
channel to the Chioggia lagoon. In the western sec- 
tion between the Po and Milan the present Naviglio 
of Pavia and the Ticino have been discarded as insuffi- 
cient. The Adda will therefore be confined in a canal 
with three locks as far as Pizzighettone at a cost of 
3,500,000f., while from that place to the Lombard 
capital a canal will be cut with twelve locks for 
41,000,000f., which sum will be reduced to 31,000,000f. 
by the asset of 9000 horse-power of electric energy 
to be derived from the water. The expense is insig- 
nificant in comparison with that of the Rhone— 
Marseilles Canal and liliputian beside the Vienna— 
Vistola enterprise, and as freights by the new way are 
calculated at five-elevenths of the present railway 
tariff and five-sevenths of that from Genoa to Milan, 
it may be said, without even considering other advan- 
tages, that the scheme seems to warrant the enthu- 
siasm of its promoters. We may add that the dis- 
tance from Milan to Venice is about 150 miles as the 
crow flies. 


Tramway Trailers in London. 


THE London County Council had before it 
on the 25th an adjourned report of its Parliamentary 
Committee. This deals amongst other things with 


the London County Council (Tramways limprove- 
ments) Bill, 1912. Clause 26 of this seeks to empower 
the Council to run trailer and coupled cars. The 
report briefly refers to the evidence adduced before 
the Select Committee of the House of Commons for 
and against the clause. We only propose to refer to 
that of two witnesses, one on each side of the question. 
In the first place there was Major J. W. Pringle, 
representing the Board of Trade, who stated that 
the Board was not opposed to the proposal provided 
that (a) not more than two cars were coupled together, 
(6) that the leading car only should be self-propelling, 
(c) that only routes approved should be used, (d) 
that the trailing car should be lighter than the leading 
car, and (e) that the Board should be given power 
to make regulations regarding the brake equipment. 
Further stipulations and recommendations were made 
regarding the use of single-deck cars and the limitation 
of the hours of working, but practically speaking, the 
Board of Trade gave its countenance to the proposal. 
On the other hand, Superintendent Bassom of the 
Police, was most emphatic in his opposition. He 
contended that if trailer cars were permitted the regu- 
lation of the traffic would be almost impossible, that 
the Police were certain that their use would increase 
the already great congestion of our streets, and that 
none of the evidence which had been brought forward 
had caused the Commissioner of Police to alter his 
view. Here we have, then, the two main authorities 
concerned with the management -of our streets 
diametrically opposed to one another. To any 
ordinary mortal it would seem that the Police, whose 
management of the vehicular traffic in London is the 
admiration of the whole world, would be in a far 
better position than the Board of Trade to judge what 
is good and what is bad. The Committee, however, 
thought differently, for, subject to the stipulations 
of the Board of Trade, it passed the clause and in 
the not distant future presumably, unless the House 
of Lords throws out the clause, we shall have the 
monstrosity of miniature trains in the streets of the 
metropolis. 


The Anatolian and Bagdad Railway Companies. 


THESE two important German companies 
in Asia Minor have recently published their reports 
for 1911. The Anatolian Railway Company, which 
again pays a dividend of 5 per cent., developed satis- 
factorily during the year, and for the first time was 
able to pay into the Turkish Treasury a share, amount- 
ing to 325,000f., of the receipts on the line from 
Haider-Pasha to Angora. The total gross receipts 
of the company amounted to over 15 million francs, 
representing an increase of 3} million francs on the 
previous year. The report states that an extension 
of the port of Haider-Pasha is contemplated ; the 
irrigation works in the plain of Konieh made good 
progress. According to the report of the Bagdad 
Railway Company, the total share capital of 15 
million francs has now been paid in for the construc- 
tion of the branch line to the port of Alexandrette, 
which, it is stated, will be begun shortly and com- 
pleted in 1913. In spite of the scarcity of labourers, 
caused principally by the departure of Italian sub- 
| jects, the section of 140 kiloms. from Dorak at the 
| east of the Taurus Mountains via Adana to the foot 
| of the Amanus Mountains, was ready to be opened 
| to traffic on April 27th, 1912. In all probability, 
| it is stated, about 100 to 150 kiloms. from Aleppo, 

on one side to the Amanus, and on the other side 

| towards the Euphrates, will be given over to traffic 
i year. Preparations have also been made to 
begin construction at Bagdad and work northwards. 
| The newly-opened sections are at present being 
| worked by the Anatolian Company. The total 
receipts amounted to 740,604f., as against 514,286f. 
in 1910. The Bagdad Railway Company also again 
paid a dividend of 5 per cent. 
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The German Navy League. 


On June 9th the annual meeting of the 
influential Navy League took place at Weimar under 
tfe presidency of Admiral von Késter. As was to 
be expected, the principal subject of discussion was 
the supplementary Navy Law passed a few weeks 
ago by the Reichstag, and, judging from the pan- 
German character of the League, it can cause no 
astonishment that considerable dissatisfaction with 
this measure was expressed. Admiral von Ké6ster, 
in his opening speech, pointed out that the new Navy 
Law provided by 1917 for 41 battleships and 20 
armoured cruisers, ¢.e., three active and two reserve 
squadrons, and twelve armoured cruisers for the 
fleet and eight large cruisers for foreign service; in 
the same year England would presumably possess 
four active, two nearly active, and two reserve 
squadrons with 37 armoured cruisers of a speed of 
over 23 knots. This was a proportion of about 
one to two, which would become still more unfavour- 
able for Germany if England carried out her apparent 
intention of laying down 17 battleships and armoured 
cruisers for the seven new ships to be built by Ger- 
many by the year 1917. The speaker considered 
that the three battleships and two small cruisers 
provided for by the additional law were insufficient ; 
the reserve fleet would also suffer from the new 
regulations ; moreover, the plan of construction 
did not provide for the complete organisation of the 
third squadron, as there would be one battleship 
too little. Finally, he stated that the great need of 
the German Navy was for armoured cruisers, and that 
it would not be extravagant to demand five more 
vessels of this type and about 5000 more men on the 
active list by 1917. This speech was followed by a 
short discussion which served to show that the meet- 


ing was in harmony with its president, although | 


no vote was taken on the subject. 


The Saarbrucken Electricity Works. 


In view of the numerous recent complaints 
in Germany that municipal electricity works have an 
increasing tendency to get into the hands of private 
companies, the case of Saarbriicken, though in itself 
of but slight importance, is perhaps not without 
interest. According to the terms of an agreement 
concluded with the Allgemeine Elektrizitats-Gesell- 
schaft, this company is to supply 31 per cent. of the 
capital required for the new Saarbriicken electricity 
works; it would appear, however, from statements 
in the local press that the interest actually acquired 
by the company in the works is out of all proportion 
to the percentage of its participation. For instance, 
it receives an extra share of the profits when the divi- 
dend exceeds 5 per cent., and will also obtain all 
contracts for supplies and work to be executed, 
for which liberal terms of payment are arranged. 
It is estimated that in the ten years during which 
the agreement is valid the company will earn in this 
manner about £30,000, or double its share of the 
capital. Finally, as no resolution can be passed 
by meetings of the shareholders without a majority 
of three-quarters, it is evident that the company 
can veto any proposal of which it does not approve. 
The publication of these particulars has called forth 
a good deal of criticism in Germany, and given rise 
to renewed appeals to the municipalities not to let 
electric supply stations pass out of their hands. 


Wreck of the Airship Schwaben. 


A CERTAIN’ well-known contemporary 
journal, with its customary activity, has recently 
been publishing the views of all and sundry on the 
question “ Aeroplane or Airship ?”’ While the ex- 
perts have thus been discussing the matter Nature 
has once again asserted quite clearly which type 
of machine is most likely to survive and be of general 
use in the future. On the 27th the Zeppelin airship 
Victoria Luise sailed from Hamburg to Heligoland 
and back again in 8} hours. The trip was quite 
successful, and aroused immediately prophetic visions 
all over Germany. Then, within the next twenty- 
four hours the reverse side of the picture was ex- 
hibited, and it was demonstrated for the hundredth 
time that luck and chance are the two most vital 
elements in the existence of an airship. For on 
the 28th the sister airship Schwaben suffered com- 
plete destruction in a most humiliating manner. 
The vessel had lately been plying successfully between 
Frankfort and Diisseldorf, and on the date mentioned 
had arrived at the latter place after one of her usual 
trips. The wind, however, was too strong to permit 
of her being housed in her shed. In the afternoon 
a gust of wind caught the vessel in its embrace and 
struck her against the shed. The fabric broke, the 


gas flowed out, took fire, and caused the complete 
destruction of the airship. Count Zeppelin and the 


German Airship Company are to be commiserated 
on their repeated misfortunes, but apart from this 
the latest disaster is clearly the best thing that could 
have happened. Our own Government, it is well- 
known, are watching airship developments abroad, 
although official experiments in this direction have 
apparently been quietly shelved since the naval 
airship was wrecked at Barrow. Had the success 
of the Victoria Luise not been followed so closely 
by the destruction of the Schwaben—and we may 
now add, of Mr. Vaniman’s transatlantic dirigible— 
we might have witnessed in this country the return 
of the airship to official favour and further fruitless 
expenditure of the ratepayers’ money. 


Standardisation of Automobile Parts. 


STANDARDISATION as applied to motor car 
parts was carried a step further towards the end of the 
month when a conference was called by the Engineering 
Standards Committee, at which the War-office, General 
Post-office, the Royal Automobile Club, the Society of 
Motor Manufacturers and Traders, the Institution 
of Automobile Engineers, the Institution of Mechanical 
cal Engineers, the Commercial Motor Users’ Asso- 


the Automobile Association and Motor Union were 
represented. The conference unanimously decided 


standardisation can be introduced on motor cars 
without in any way fettering the freedom of the 
individual designer while at the same time enabling 
a car to be produced more cheaply. A number of 





Engineering Standards Committee for submission 
|to the sub-committee appointed to investigate the 
question. We dealt with the advantages of such 
| standardisation in a leader last month, and it is 
earnestly to be hoped that the labours of the Com- 
| mittee will be crowned with success, though it is 
not likely that any definite results are to be antici- 
| pated for at least a twelvemonth, as in order to be 
| of any use it is absolutely necessary that the manu- 
|facturers should be in entire agreement upon the 
| points upon which a begining is to be made. The 
| unanimity of the conference is a good augury for the 
ultimate success of the movement, and with such a 
weight of opinion behind it the work of the Committee 
is hardly likely to result in failure. 


Synthetic Rubber. 


For many years past there have been recur- 
|ring rumours of the production of synthetic rubber, 
and as a fact this substance has been produced arti- 
ficially but never yet at a price at which it could com- 
| pete commercially with the natural article. During the 











ciation, the London General Omnibus Company, and | 


Southport and Manchester to Yorkshire was derailed 
and four passengers were killed. The second vehicle 
on the train was a six-wheel corpse van and the re- 
mainder of the train was made up of eight-wheel bogie 
stock. The van was completely destroyed. No 
evidence was forthcoming before the adjourned 
coroner’s inquest on the 27th as to any defect in the 
engine, rolling stock, or road, nor that the speed or 
curve was the main cause of the accident. The jury 
returned a verdict of accidental death but observed 
that, in its opinion, the accident might have been 
averted had the six-wheel coach been in the rear of 
the train. From the evidence it appears that the linc 
was relaid in April, 1911, and that the curve was then 
eased. There were apparently check rails in at one time, 
but they were at the same time removed. This is a 
point on which Colonel Druitt will no doubt comment, 
and we shall be glad to hear how he accounts for the 
coaches being derailed to the right on a right-hand 
curve and the engine with all wheels to the left. As 
the train was drawn by a tank engine the mishap is 
likely again to raise the question as to the use of sucli 
engines. In this connection it is desirable to remem: 
ber that according to a parliamentary paper—Cd. 2538 
—issued after the Loughor accident of October 3rd, 
1904, there were during the twenty years ending 


| December 31st, 1904, fifty-five derailments of trains 


that the time is now ripe to take some definite steps | 
to consider the whole question, and see how far | 


‘had been derailed. 


points were brought forward and referred to the | 


| drawn by tank engines and fifty-four drawn by tender 


engines. We may add that from then till December, 
1911, twelve tender engines and nine tank engines 
The figures are inconclusive 
without considering the number of miles run, average 
speed, nature of road, &c., but they point at least to 
the fact that the tank engine is far from being the 
only sinner. 


Railway Construction in Russia. 


Tue development of railway construction 
is one of the most noteworthy features on the Con- 
tinent at the present time. The commercial * boom ” 


| which seems to be general has necessitated further 


| new lines. 


improvements in transport facilities, and the heavy 
buying of railway material and the renewal of rolling 
stock have helped to accentuate the activity in the 
engineering trades. Moreover, the strategical import- 
ance of railways obliges the governments of military 
countries to do what is necessary for the building of 
In Russia railway development has not 


| been carried out to anything like the extent that would 


seem to be justified by the enormous size of the 


|empire, of which vast areas are practically isolated 


|from the rest of the world. 


It is now proposed to 


/make up for this deficiency by the carrying out of a 


| month, however, a paper was read before the London | 
| Moscow to Wilna, and will be a continuation of the 


| Section of the Society of Chemical Industry by 


has put an entirely different aspect of the case. This 
gentleman in collaboration with Mr. E. H. Strange, 
Dr. F. E. Mathews, Sir William Ramsay, and Prof. 


have discovered a process by which synthetic rubber 
can be produced at a cost of 2s. 6d. a pound, and 
possibly at very much less—I1s. a pound even being 
mentioned. We discussed the details of the process 
| in our issue of June 21st, and there is no need to go 
into them again here. Suffice it to say that the pro- 





| duct obtained is said to be comparable in every way | 


| to natural rubber. 
can be produced synthetically at such a price as 1s. 
a pound it is likely to have a very considerable effect 
on the market, but before alarm need be felt there are 
certain considerations which must be taken 
account. 


tested on a commercial scale. Unless it be found to 
withstand the same severe tests equally as well as 


it in every direction. To carry out such tests will 
naturally take time, and, in addition, if found satis- 
factory in every way, the commercial organisation of 


market will also take time. 
see how serious competition can be looked for in less 
than three years time. It is worthy of note that a 
company which has been formed to work the process 


whereas it looks upon the fusel oil and acetone which 
are used in its manufacture as, for the present at least, 
the more valuable commodities, 


The Charlestown Curve Derailment. 


TuE first fatal train accident of the present 
year occurred on the Lancashire and Yorkshire Rail- 
way on the 21st ult., when an express from Liverpool, 





natural rubber, it is clear that it cannot compete with | 4 
' was won by Boillot on a Peugeot. 


There is no doubt that if rubber | 


into | 
In the first place, the artificial substance | 
has not yet been produced in sufficient quantity to be | 


a business to put the product commercially on the | 
We do not at present | 


Prof. W. H. Perkin, of Manchester University, which | 


| south-east of Europe. 
Fernbach, of the Pasteur Institute, Paris, claims to | 





plan drawn up by the Railway Commission for the 
construction of several important lines during the 
next five years. The scheme aims at making Moscow 
the centre of a vast network of railways radiating to 
all the principal centres. The first line will be from 


Trans-Siberian Railway to Warsaw and Germany. 
Another line from Moscow to Llobina will put the 
centre of Russia into direct communication with the 
The network of railways in 
European Russia will be connected up by a series of 
lines with Siberia, and communication with the 
Caucasus will be simplified by a line by way of 
Woropanowa-Sarepta, which will reduce the distance 
between Moscow and Tiflis to 1085 versts. Access 
to Turkestan will also be facilitated by new lines, 
which will permit of the commercial development of 
that country, where of late years considerable import- 
ance has been given to the cultivation of cotton. Alto- 
gether the length of lines to be constructed during the 


| next five years will be 27,550 versts, but it has not 


yet been decided whether this work will be under- 
taken by the State or by private companivs. 


The Grand Prix Motor Race. 


Tue revival of the Grand Prix motor car 
race over the Dieppe circuit was a success because it 
Had the first day’s 
running been confirmed, when the fastest time was 
accomplished by the Fiat of Mr. Bruce Brown, it is 
probable that the verdict as to the utility of racing 
would have been reversed. In any case, the victory 
of the Peugeot was partially overshadowed by the 
remarkable performance of the Sunbeam cars, which 
took the first three places in the Three Litre race, while 


regards the rubber itself as practically a by-product, |another British car, the Arrol-Johnston, was fifth. 


So many strong reasons are advanced to prove that 
motor car racing has no real utility that the Grand 
Prix contest has the merit of at least proving two 
things, that is to say, the much higher efficiency, as 
judged purely by speed, of the small car, and the 
superiority of the British industry, which is able to 
sweep the board in this class of vehicle. The aver- 
age speed of the winning Peugeot during the whole race 
was about 68} miles an hour, and the Sunbeam of 
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Rigal attained an average speed of 653 miles, so that 
there was only a difference of 3} miles between the 
big cars, which were submitted to no restriction, and 
the vehicles of which the cylinder capacity was limited 
to three litres. The Grand Prix race was a victory for 
the small car, which showed a great economical supe- 
yiority over the big vehicle. The somewhat poor 
yesults obtained with the huge engines confirms the 
uselessness of racing in which no account is taken of 
the economical factor, and it is probable that in future 
racing will be confined to small cars which are little 
inferior to big vehicles in point of speed over a give- 
and-take course and are of much more practical 
interest. 


The Ouest-Etat Railway. 


THE financial situation of the Ouest-Etat 
Ktailway has become a question" of ‘perennial interest 
and cannot be relegated to oblivion, for the reason 
that it touches too closely the pockets of ratepayers, 
who have learnt from sad experience that the working 
of the railway is no better, and is, in fact, much 
worse, than of other State enterprises. The deficit 
for 1912 exceeds 82,000,000 f., and the Chamber of 
Deputies is being asked to vote a supplementary 
grant of 30.000,000f., for, as usual, the first estimate 
showed a deficit far below what it was proved to be 
by subsequent “corrections.” The report pre- 
sented to the Chamber of Deputies upon this supple- 
mentary grant attributes the huge deficit very largely 
to the liberal way in which the railway department 
has been augmenting the staff and increasing wages. 
Since the railway was taken over from the Ouest 
Company the number of employés has increased by | 
no fewer than 8340, and the report plaintively adds | 
that it is the usual experience for State departments 
to find employment for a crowd of applicants whose 
services are not really necessary. The only cheering 
feature about the situation is that the trains are not 
always late, and the service has undoubtedly been 
improved, while the works carried out over the | 
system afford evidence of a praiseworthy endeavour | 
to convert the Ouest-Etat into a ‘ model” railway. 
But this does not provide much consolation to rate- 
payers, who will probably have to make up for heavy 
deficits for many years to come. 





at 5 a.m. the same morning in order to carry out 
attacking operations against the Northern Squadron. 
It can only be surmised that either she was carried 
out of her course by a current or else that something 
must have gone wrong with her machinery, rendering 
her unmanageable. It appears to be extremely 
unlikely that the boat will be salved, for, according 
to the information in our possession, she must have 
sunk in about 160ft. of water at a point where strong 
currents exist. It is a lamentable coincidence that 
the Vendémiaire should have met the same fate as 
her sister ship the Pluvidse. It will be remembered 
that the latter vessel, while carrying out exercises 
off Calais, was run into and sunk by the Channel 
steamer Pas de Calais on May 26th, 1910. On that 
occasion twenty-seven lives were sacrificed, but the 
vessel herself was eventually successfully raised and 
towed into harbour. 


The Stability of Explosives. 


THE two explosions that occurred on board 
the armoured cruiser Jules Michelet last week have 
reopened the question of the stability of the B ex- 
plosive, which it was hoped had been settled by the 
precautions taken to prevent a recurrence of previous 
catastrophes. The fact of the Liberté having a 
considerable quantity of old explosive doctored up 
for practice firing, and known to be unstable, was 
regarded as sufficient to explain the cause of the 
disaster. By suppressing old stores of explosives, 
and reducing the period during which new supplies 
could be safely carried on board ship, it was believed 
that all serious danger was removed. Nevertheless, 
the accide t took place on the Jules Michelet with 
explosives manufactured at Saint Médard in 1910, 
and therefore supposed to be in perfect con- 
dition, since there was apparently no possible cause 
why it should deteriorate in so short a time. After 
firing nearly fifty rounds, a few minutes were allowed 
to elapse before another charge was put in the 
164mm. gun, during which time the gases were 
cleared out with compressed air. The temperature of 
the gun was not abnormally high. As soon as the 
charge was inserted it exploded, killing several men 
and injuring others. Late in the evening, when 
firing practice was nearly over, exactly the same 


|} accident occurred in another turret, when several 


Patent Insurance. | 


A NEW insurance company was formed in 
June for the purpose of undertaking insurances to 
cover the liability of patentees and others for the 
costs and expenses of prosecuting and defending 
actions in connection with Letters Patent, designs 
and trade marks, and other monopolies including 
any damages awarded against defendants in such 
actions. This is a novel application of the principle 
of insurance which should be of particular interest 
to engineers. There are few people engaged in manu- 
facture who are not at times concerned with the 
question of patent protection, and the proposal, 
briefly, is to insure the validity of patents after 
examination, somewhat in the same manner as boiler 
insurance is carried on. The new company is backed 
by a strong advisory committee, and supported 
by a board of examiners and experts who will be able 
to examine and report authoritatively upon patents 
in practically any line of engineering and chemical 
industry. Both British and foreign patents will 
come within the scope of the company’s operations. 
It is claimed that the scheme will tend to diminish 
patent litigation, because manufacturers will be chary 
of infringing patents which have been accepted by 
the company for insurance. Furthermore, it is 
thought that insured patents will find a more ready 
market as manufacturers taking up untried improve- 
ments will be relieved of the onerous liability of 
future litigation. The development of the proposal 
will be watched with interest by engineers and 
inventors, and patentees generally will welcome 
any scheme which successfully enables them to 
compound their risks of costly actions for infringe- 
ment of their patents. 


The Loss of the Veadeentahe. 


THE month, unhappily, produced another 
submarine disaster, and it is again the French navy 
which has suffered loss. On the morning of the 
%h June, when the French Northern Squadron was 
steaming in line ahead, with the flagship Saint Louis 
leading, about five miles north-west of Cap de la 
Hague, near Cherbourg, the periscope of a submarine 
suddenly appeared just ahead of the Saint Louis. 
Nothing could be done to avert a collision, and with 
but a slight shock felt on the battleship the ill-fated 
submarine, which turned out to be the Vendémiaire, 
was immediately sunk with no chance of saving the 
two officers and twenty-three men on board. The 
Vendémiaire with the Messidor had left Cherbourg 








others were killed and wounded. A _ particularly 
disquieting thing about these explosions is_ that 
every possible precaution had been taken, and no 
plausible explanation has been made which does not 
incriminate the inherent stability of the B explosive. 
Following upon the Liberté disaster, the Commission 
of Inquiry reported that the B explosive was quite 
safe if used within a stated period and if certain 
specified precautions were taken. Yet in the case 
of the Jules Michelet not only were these precautions 
strictly observed, but the explosive was practically 
new. The inquiry is now proceeding more closely 
into the manufacture of the explosive and the effect 
of the stabilising agent, for it is believed that this 
is of itself much less stable than is generally supposed. 


Huge Waterway Schemes. 


THE construction of trans-Alpine tunnels 
has so considerably changed the fortunes of those 
French ports which formerly monopolised the greater 
part of the international traffic that more or less 
ambitious proposals have been made for years past 
for diverting a part of this traffic back again into 
French channels. A Bil! has been introduced in 
the Chamber of Deputies for the creation of water- 
ways and the equipment of ports which, if carried 
out, will necessitate an expenditure of something 
like £80,000,000. The idea is to follow the example 
of Germany and other countries, which are organising 
and perfecting their inland waterway systems, by 
making the ports of Marseilles, Bordeaux, Nantes, 
Havre, and Dunkirk the termini of an uninterrupted 
network of rivers and canals capable of carrying 
boats of sufficiently large tonnage. It is argued 
that the construction of the lateral canal from 
Marseilles to Geneva, and its extension as far as 
Constance, will allow of the traffic from the East to 
Central Europe being diverted over this route instead 
of passing, as at present, round by Gibraltar to 
Antwerp and Rotterdam. Bordeaux has no inland 
communication, by waterway, and it is proposed to 
make up for this deficiency by constructing a canal 
between Bordeaux and Montlucon, so as to carry 


the traffic from South America across the centre of | 


France. The whole matter is to be thoroughly 
investigated by an extra-Parliamentary Commission 
which will be appointed shortly by the Government. 
When discussing the question of inland waterways 
on the Continent they are not considered as com- 
peting with the railways, but as being a necessary 
complement to them. 


ROLLING STOCK DEVELOPMENT ON THE 
SOUTH AFRICAN RAILWAYS. 
(By our Special Correspondent in South Africa.) 
No. I. 

In all probability South Africa can be taken as 
standing by itself in the difficulties presented from 
a rolling stock point of view, all the roads converg- 
|ing from the coast to the interior being remarkable 
for the heavy gradients and sharp curves encountered. 
The original goal for railway construction was Kim- 
berley, with its diamond fields, discovered in 1870, 
but subsequently when the Witwatersrand gold fields 
were discovered in 1886, all railways from the coast 
were centred on to Johannesburg, which is situated 
on a tableland 5689ft. above sea-level, and is con- 
nected by rail to the ports of Cape Town, Port Eliza- 
| beth, East London, Durban, and Delagoa Bay, the 
latter port, of course, being situated in Portuguese 
territory. 

Railway history in South Africa dates from 1857, 
when Government sanction was obtained to construct 
a line from Cape Town to Wellington, this being 
brought into being at a later date simultaneously 
with a railway from Durban to Umgeni, on the Natal 
Coast; both these railways in Cape Colony and 
| Natal were the property of private companies, and 
were built to the 4ft. 8}in. gauge. When the private 
companies were bought out by the different Govern- 
ments, the gauge was altered to 3ft. 6in., which is 
now the standard throughout South Africa. The 
Mechanical Department, since the Union, has had 
| its headquarters in Pretoria, and is under the control 
| of Mr. D. A. Hendrie, the chief mechanical engineer, 
| workshops for new construction and repairs being 
| situated at Pretoria, Durban, Salt River, Uitenhage, 
East London, and Bloemfontein. 

Coach, covered van, and wagon building is carried 
on as much as possible in the larger workshops, 
the policy of the Government at present being to 
| build as much as possible in this direction within the 

limits of the Union, but locomotive building has not 
been taken up to any extent in South Africa ; the only 
engines being two 4-6-2 type passenger locomotives, 
which were built inthe Durban workshops, and which 
are described later. 

Of all the lines leading from the coastal belt to the 
interior that from Durban presents the greatest 
difficulties, the ruling gradient being 1 in 30—com- 
pensated for curvature in all but a few sections— 
with 300ft. radius curves on the lower sections, 
whilst reversing stations have to be resorted to when 
crossing the Drakensberg mountains near Laing’s 
Nek and Amajuba. In the Cape Colony the gradients 
are not so heavy, and the curves, although as sharp 
as 330ft. radius, are fewer and further between. 
| Once, however, the interior of the country is reached, 
| the gradients and curves gradually become reduced 
| to a negligible quantity, and for the most part the lines 
in the Transvaal and Orange Free State are straight 
and level. 

The early development of rolling stock in South 
Africa is of great interest, showing, as it does, the 
gradual increase of the axle load and speed in accord- 
ance with the demand for heavier and quicker haulage. 

Perhaps one of the greatest curiosities in the South 
African Railway world is the locomotive shown in 
Fig. 1, which was the first engine to enter the Trans- 
vaal, under the régime of the old Netherlands Rail- 
way Company. Built in 1887, at Esslingen, it was 
put into service on the construction work, which was 
|commenced from the Portuguese border at Komati 
| Poort. Owing to the peculiar prejudices existing 
|in those days amongst the Transvaal Dutch, the rail- 
ways were not designated under their own proper title, 
| but masqueraded under the somewhat less pretentious 

name of “‘ steam trams.” 

The class of locomotive shown in Fig. 2 was the 
| first to be introduced into Natal after the conversion 
| of the gauge from 4ft. 8}in. to 3ft. 6in. The engines 
| were built by Beyer, Peacock and Co., and were 
| placed in traffic in 1877; some of them are still in 
| Service, doing excellent work as shop shunters. The 
principal dimensions are as follows :— 











CYROOTE sks sees see: cco nen fas, TA X20 aloe 
Boiler pressure Peer 130 Ib. per sq. in. 
Heating surface, tubes ... 590 sq. ft. 

aa on tire-box 49-5 sq. ft. 

+ total ... 639-5 sq. ft. 
Grate area 11 sq. ft. 


Maximum axle load _ 6 tons 14 ewt. 


An engine of very similar class (only 4-6-2 type), 
built by R. Stephenson, was introduced about the same 
time into the Cape Colony. 

The two next engravings show the gradual develop- 
ment in Natal up to the period of the war, the first 
engine—Fig. 3—having a maximum axle load of 
8 tons 4 ewt., and the second one—Fig. 4—of 8 tons 
9 ewt. 
| With the increased pressure of traffic during the 
| war (1899-1902), a more powerful engine was necessi- 
| tated, and the Reid engine—Fig. 5—named after 
Mr. G. W. Reid, the then locomotive superintendent 
in Natal, was introduced in that Colony, and on the 
Imperial Military Railways in the Orange Free State 
and Transvaal. This engine, with a maximum axle 
load of 12 tons 5 ewt., was pronounced at the time 
to be the limit in size and weight for a 3ft. 6in. gauge 
line, and as a ten-coupled engine certainly was a 
novelty on anything less than a 4ft. 8}in. road. The 
following are the leading dimensions :— 
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Cylinders ... 19in. x 27in. stroke 
Boiler pressure eed 175 1b. per sq. in 
Heating surface, tubes ... 1358-71 sq. ft. 
5 tire-box 134-79 sq. ft. 
total 1493-50 sy. ft. 


21-15 sq. 
3ft. 9in. 


ft. 


Gra ate area . an 
Diameter of coupled ‘wheels. 
Tractive effort (75 p.c. boiler pressure ) 28,429 Ib, 

The Hendrie “A” engine—Fig. 6—designed by 
Mr. D. A. Hendrie whilst locomotive superintendent 
of the Natal Government Railways, marks the intro- 
duction of the modern type of engine now generally 
adopted for new work in South Africa. This engine 
was introduced to run the heavy corridor service 
on the upper sections of Natal, where the somewhat 
easier gradients and curves permit of the use of 


Cylinders ... 


Boiler pressure _ 190 Ib. 


per sq. 


Heating surface, tubes ... 2094-12 Sq. i 
9 fire-box 128-63 Sq. ft. 
» total ... 22P?.80 sy. ft. 
Gri ite area : 34 sq. ft. 
Maximum axle load _ be cinks 14 tons 14 ewt. 
Diameter of coupled w heels 3ft. 94in. 


Tractive effort (75 p.c. boiler pressure) 31,939 Ib. 


Fifty of these engines were placed on traffic under 


in the Durban workshops by the addition of a trailing | 
bogie. 
was built by the same firm on almost identical lines, 
but with certain improvements, the result of experi- 
ence, being introduced. 











Fig. 1_FIRST 


an engine adapted for higher speeds than on the coast 
belt. The principal dimensions are as under :— 


Cylinders... . 19in. x 24in. stroke 
Heating surface, tubes .. ee. 2112 sq. ft. 

°°? i fire-box 119 Sc. ft. 

33 total 2231 Sq. ft. 
Grate area * 28 sq. ft. 
Boiler pressure 180 Ib. per sq, in 
Tractive effort (7: 5 p.e. boiler pressure) 22,934 Ib, 
Diameter of coupled wheels.. se ift. Sin. 

Two of these engines were built by the North 


British Locomotive Company in 1904 at the Queen’s 
Park Works, and have been in constant service 





LOCOMOTIVE . 





The Engineer. 
IN THE TRANSVAAL 


In 1910 it was decided to build two engines in the 
Durban shops to assist in the corridor train servics 
on the Natal upper sections. Complete designe 
were prepared there, and the engines constructed 
in their entirety—raw materials only being imported 
—the results being decidedly creditable to a colonial 
workshop. These locomotives—Fig. 7—are of the 
4-6-2 type, the general design of the Hendrie “‘ A” 
engine being, to a large extent, perpetuated, but the 
fire-box is sloped to throw the weight forward as much 
as possible off the trailing bogie on to the coupled 
wheels, and to shorten the distance between tube 


| 


the first order, six of them being altered subsequently | 


In 1910 a further batch of tw enty-one engines | 


20kin. x 24in. an | purposes, a new type, and has now been introduced 


on the American railways under the description of 
‘Mountain ” locomotive. For heavy goods train 
working the class is hard to improve upon, the deep 
fire-box carried down between the frames, which are 
widened out at the trailing end to receive it, giving 
it great advantages from a steaming point of view, 
Five of the ‘““D” engines were placed in trafic 
in 1909, and a further twenty-five in 1911, the whole 
being built by the North British Locomotive Com- 








| pany. The following are the leading dimensions : 

SPURS nae ss stapes DB, Oke 
Boiler pressure is 200 Ib. per sq. in, 
Heating surface, tubes... 2582 sq. ft. 

| ” ” fire-box 1: 36 Sy. ft. 

| * total ... 2718 sq. ft. 

| Grate area 34 sq. ft. 

| Diameter of coupled w heels.. 3ft. Ydin. 
Tractive effort (74 > pee. 35,280 Ib. 


| changeable, 


boiler pressure) 


Maximum axle load 15 tons 2 ewt. 


Details of these engines are arranged to be inter- 
as far as possible, with similar parts 
of the Hendrie “ B’”’ engines. 

A further order has been placed with the North 
British Locomotive Company for ten engines of the 
Hendrie “ D”’ class, five of which have now been 
delivered, and are being erected in the Durban shops. 
These engines, one of which is shown in Fig. 9, are 
similar in the main features to the earlier “ D’ 
engines, but are fitted with the Schmidt superheater, 
the cylinders being arranged with piston valves fo: 
inside admission. The general appearance is similar 
to the earlier engines, but the footplate has been 
raised to clear the steam chests and motion, and 
brought down at the front and back ends to the origi- 
nal levels, giving the engines a distinctive appear 
ance all their own. 

Fig. 10 shows the heavy passenger engine 4—8—2 
type, designed by Mr. H. M. Beatty, C.M.G., the late 
chief locomotive superintendent of the Cape Govern 
ment Railways. This engine, which up to the advent 
of the 12th class shared with the Hendrie “D” 
engine the honour of being the heaviest non-articu 
lated engine on the South African Railways, was built 
by the North British Locomotive Company at its 
Atlas Works, two engines of this class being con- 
structed. The engine is arranged with bar frames at 
the front end, and plate where the frames are widened 
out at the back to admit the fire-box, as in the case 
of the “A,” “C,” and “D” engines. A special feature 
is the fire-box, which is provided with a combustion 
chamber carried forward into the boiler barrel, the latter 
being increased in diameter at the back end to suit. 


The cylinders are arranged with superimposed 
steam chests and valves of the Richardson balanced 
type actuated by Stephenson link motion. The 
principal dimensions are as follows :— 
Cylinders ... ; 204in. x 28in,. stroke 
soiler pressure se 180 Ib. per sq. in. 
Heating surface, tubes .. 2131 sq. ft. 
9 ” tire-box 186 Sy. ft. 
total 2317 sy. ft. 
Grate area 3 37 sy. ft. 
Diame ster of coupled. wheels. ift. 6in. 
Maximum axle load 15 tons 


Tractive effort (75 p.c. boiler pressure) ) 29,417 Ib. 





























Fig. 2—BEYER-PEACOCK LOCOMOTIVE FOR NATAL 


ever since, their average mileage between overhauls 
or repairs being phenomenal for a severe railway like 
Natal. 


The Hendrie “B” engines—Fig. 11—were also 
built by the North British Locomotive Company 
at the same time as the locomotive last described, 
and were designed for general work, both goods and 
passenger, on the lower sections of the Natal line, 
where the gradients are heavier and the curves 
sharper. As will be seen from the illustration, the 


cylinders are arranged with the superimposed steam 
chests and balanced Richardson valves actuated 
by Walschaert’s gear. In order to cut down the length 
of the engine the fire-box of the wide type has been 
made shallow, and taken ont over the frames above 
the intermediate and trailing coupled wheels. The 
following are the principal dimensions :— 


plates. The principal dimensions are as follows : 
Cylinders ... Yin. x 24din. 
3oiler pressure is 5h ut 185 Tb. per sq. in 
Heating surface, tubes ... - , 
9 tire-box 
total 


” 





G rate area 
Diameter of coup! d whe sels .. 
Tractive effort (75 p.c. boiler pressure) 


‘tin. 
23,118 Ib. 


Aft. 


The cylinders and valve gear are similar to those 
of the Hendrie “B” engines. One of these engines 
was the first in the country to be equipped with a 


speed indicator, an instrument of the ‘ Hasler ’”’ 
type being fitted. 
The Hendrie ‘“‘D” engine—Fig. 8—4-8-2 type, 


was originally designed for service on the upper sec- 
tions of Natal, but has since been put into almost 
universal main line use. It was, to all intents and 


Fig. 3—KITSON LOCOMOTIVE FOR NATAL 


These engines are now successfully running the 
heavy passenger service over the lower sections in 
the Cape Province, which, as in the case of Natal, 
but to a much lesser degree, abounds in heavy gradi- 
ents. 

The engine shown in Fig. built by the North 
British Locomotive Company, was introduced in the 
Transvaal in 1910, just prior to Union, and can be 
taken as typical of the class of engine used for fast 
passenger service on the straight level lines in the 
Transvaal and Orange Free State Provinces. These 
engines, fitted with the Schmidt superheater, also 
mark the successful introduction of superheated steam. 
Certainly other experiments had been made at an 
earlier date, particularly in the Cape, where an experi- 
ment was made with the earliest type of Schmidt 
superheater, but, as the results were not marked 
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THE DEVELOPMENT OF SOUTH AFRICAN LOCOMOTIVES 


(For description see page 3) 























Fig. 4—EIGHT-COUPLED GOODS ENGINE—NATAL Fig. 5—-REID LOCOMOTIVE—NATAL 


















































Fig. 8-HENDRIE D LOCOMOTIVE 


























Fig. 10—BEATTY’S 482 LOCOMOTIVE 


























Fig. 13—-MALLET ENGINE FOR THE TRANSVAAL 


Fig. 12—-FAST PASSENGER ENGINE FOR THE TRANSVAAL 



































Fig. 14—HENDRIE’S 4-8-2 LOCOMOTIVE Fig. 5—FIRST MALLET ENGINE FOR NATAL 
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6 
by success, no further trials were made. Experi- 
mental engines had also been placed on traffic in 
Natal and the Transvaal, fitted with the Cole 


superheater, but the use of this has not been extended. 

In the case of the engine illustrated above, the suc- 
cess of the superheater has been most marked, both 
as regards economy in fuel consumption and also 
as to the load hauled, the superheater engine being 
two-bogie coaches better than a saturated steam 
locomotive of the same class. The principal dimen- 
sions of the 10th—2 class engines are as follows :— 
20in. x 28in. stroke 
180 Ib. per sq. in. 
1494-5 sq. ft. 


Cylinders... . 
Boiler pressure Soe 
Heating surface, tubes ... 


tire-box 128 sq. ft. 
= i total ... 1622-5 sq. ft. 
Superheat area 446 sq. ft. 
Grate area ss 34-6 sq. ft. 
Diameter of coupled wheels... 5ft. 2in. 
Maximum axle load 15 tons 14 ewt. 
Tractive effort.. 26,013 Ib. 


Beyer, Shishi wid Co., Limited, at the present 
moment are completing a further set of five of this 
class of engine. 

The very latest design for heavy goods engine 
working on anything less than a 4ft. 8}in. gauge is 
shown in Fig. 14; certainly it is the heaviest non- 
articulated engine yet introduced on such lines. 
Designed by Mr. D. A. Hendrie, the chief mechanical 
engineer, eight of these engines have been built 
by the North British Locomotive Company, four of 
which at the time of writing are now on the water 
en route for Durban, where they will be erected, 
and thence worked up country for service on the 
heavy coal traffic between Germiston and Witbank, 
where gradients are not very steep and the curves are 
not less than 1000ft. radius. This engine has several 
features new in this class, the leading bogie being 
equipped with three-point suspension links and com- 
pensating gear between the bearing springs of the 
trailing coupled wheels and the radial bogie. The 
centre of the boiler is 7ft. 7in. above rail level, whilst 
the barrel is 5ft. 9in. diameter at the first and third 
rings, and the distance between tube plates 20ft. The 
following are the leading dimensions :— 


Cylinders oe 22hin. x 26in. stroke 
Boiler pressure 180 Ib. per sq. in. 
Diameter of leading bogie wheels. 2ft. 44in. 
coupled wheels : 4ft. 3in. 
radial truck wheels _ 2ft. Yin. 
Total wheel base... ... 31ft. 74in. 
length of frames ... 39ft. 


91 tons 16 ewt. 
16 tons 19 ewt. 
142 tons 14 ewt. 


weight of engine alone 
Maximum axle load —... 
Total weight of engine and tender 

All engines of this class are fitted with the Schmidt 
superheater. 

Owing to the physical features in Natal, some very 
heavy gradients, even when descending from the 
interior to the coast, have to be faced, one section in 
particular, between Estcourt and Highlands, being 
very steep. For 12 miles there is an almost unbroken 
rise of 1 in 30, with 300ft. radius curves, many short 
sections not being compensated for curvature. In 
order to work an unbroken train through from the 
collieries to the coast, banking has been resorted 
to, the train engine being in front of the load 
and a Mallet engine in the centre. The first 
Mallet engine, shown in Fig. 15, marked the intro- 
duction of this type into South Africa ; it was placed 
on traffic in 1909, and used exclusively for banking 
purposes on the gradient above referred to. Five 
more engines of the same class were added in 1911, 
all six being built by the American Locomotive Com- 
pany. The following are the leading dimensions 
of this class :— 


Cylinders, high-pressure 17hin. x 26in. stroke 
low-pressure 28in. ¥ 26in. stroke 

Boiler pressure Faces 200 Ib. per sq. in. 
Heating surface, tubes .. 2422 sq. ft. 

< fire-box 125 sq. ft. 

total 2547 sq. ft. 

Grate area 40 sq. ft. 
Diameter of coupled wheels... 3ft. Odin. 


Total weight of engine alone 86 tons 11 ewt. 
Maximum axle load oe 13 tons 18 ewt. 
Total wheel base of engine ... 33ft. 2in. 

Ten engines of this class, for service in Natal, are at 
present under construction by the North British | 
Locomotive Company, which expects to commence 
delivery at an early date. 

Shortly after the introduction of the Mallet engine 
into Natal an experiment was made in the Transvaal, 
one engine—Fig. 13—being built by the American 
Locomotive Company. Subsequently fourteen more 
engines were built by the same company on similar 
lines, but equipped with Schmidt superheaters, 
and one experimental type, non-superheat, with the 
Street mechanical stoker, was also tried. 











THE STRENGTH OF SHIPS. 
No. IL.* 


A PROBLEM to which much thought has of late been 
given is that of a rectangular plate firmly held at its 
four sides and submitted to hydraulic pressure. On 
the strength of experiments with plates partially held 
at their four sides, v. Bach and others had concluded 
that such plates would give way along their diagonals. 
Later experiments made in the Imperial Dockyards 
have shown that when the plates were really firmly 
held they broke along their long sides, and that the 
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stress per square inch could be obtained by the applica- 
tion of the ordinary beam formula to a strip of plate 
extending from side to side at the centre of the length 
of the rectangle. For rectangles of 3 to 1 or a greater 
proportion of length to breadth nearness or remote- 
ness of the ends did not affect the result. The stress 
in the middle of the plate is less than half as great as 
that at the half length of a long side. For rectangles 
of less than 3 to 1 the stress becomes smaller and the 
result given by the formula must be multiplied by one 
of the factors in the following table :— 


Sides. Factor. 
I to 2... 0-96 
1 to 1-6 0-91 
ltol-4 0-88 
ltol-2 0-79 
ltol... 0-64 


The stresses at the corners : of the rectangles are 
apparently very small, though here also there appears 
to be room for further research. 

The stress according to the new determination be- 
comes greater than was formerly assumed by from 
about 70 per cent. to about 50 per cent. as the propor- 
tion borne by the length of the rectangle to its breadth 
increases from 1: 1 to more than 3: 1 

With regard to the question of admissible stress, 
the author considers that the yield-point is the limit 
that is really of importance, but that in view of the 
difficulty in determining it and of the cireumstancethat 
in a given kind of material it bears a fairly constant 
relation to the point of rupture, the present methods 
of testing should be retained. About 200 tests made 
to determine the yield-point gave the following results: 
—lIn the case of ship steel No. 1 of 214 to 26} tons per 
square inch the lowest yield-point was at 12.2 tons 
per square inch, the highest at 21.9 tons per square 
inch. For ship steel No. 2 of 26} to 29} tons per 
square inch the lowest yield-point was at 13.8 tons 
per square inch, the highest at 23.2 tons per square | 
inch. | 

A table of admissible stresses is given for different | 
parts of vessels, but these are relative rather than 
positive, depending, as they do, to a large degree on | 
the assumptions made in ‘the different calculations. | 
For other constructors than those at the German 
Admiralty they would be misleading. | 

Discussing the advantages that might accrue from | 
the use of high tensile steel, Herr Pietzker comes to the 
conclusion that little advantage is to be expected from 
it, unless indeed a system of construction be adopted in 
which the expanses of plating are better supported 
by stiffeners, so that only tension and compression 
stresses come into question, and not buckling, as at | 
present. He does not yet regard it as certain, how- | 
ever, that better class material will not have a higher | 
cross-breaking point than that at present in use, and 
in such case advantages may still be obtainable 

The question of riveted connections is once more | 
gone into in the light of experimental tests made in | 
the laboratory. It appears that slipping of the faying | 
surfaces in a minute degree begins almost at once on 
the application of load. At the point where the 
friction is in the main overcome, a sharp bend occurs in 
the elongation curve, the flexure of which then gradu- 
ally increases further till the yield-point of the mate- 
rial is reached. The curve then, after another sharp | 
bend, rapidly becomes flatter, and the rupture of the | 
connection soon afterwards takes place. The first 
bend in the curve is considered to be the limit of | 
admissible elongation and it may occur at a load of 
about 7} tons per square inch or less. 

In connection with this subject it is shown that in 
the manufacture of a rivet from the original rod 
and afterwards in the knocking or pressing of it down 
in the ship great changes occur, the yield-point being 
raised by about 50 per cent. in the formation of 
the rivet, and further raised or lowered somewhat | 
during its application to the structure. As regards | 
quality of the riveted joint, not much importance is | 
attached to the method by which it is made. Of the 
rivet heads the countersunk head is considered to 
offer the most advantages to the shipbuilder, the | 
saving of weight represented by it appealing especially | 
to the warship constructor. 

In passing, the author observes that the Admiralty | 
| has in latter years used rivets of larger diameter | 
|for thicker plates than merchant shipbuilders, and 
that they have given satisfactory results. 

Some space is given to the question of the different 
forms of riveted connections. It is pointed out that 
in the case of several rows of rivets the inner of these 
do much less work than the outer ones. When a thick 
plate is lap-riveted to a thin one with two rows of 
rivets, the greater stress is on the row at the end of | 
the former. In double-riveted double-strapped connec- | 
tions the outer rows of rivets have the most to do. | 
The practice of putting half the number of rivets in 
the back row of a three-row or four-row riveted con- 
nection is in this way shown to be wrong. Rivet 
material may, it is considered, be stressed to three- 
fifths the degree admissible for plate material, except 
when water-tightness of the rivets is mainly in ques- 
tion, when the proportion must be reduced to half- 
When plates of equal thickness are connected by | 
single and double rows of rivets the latter are con- | 
sidered to do their full duty. Third and fourth rows | 

| 
| 
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will, with thestructure under tensile stress, each do only | 
seven-tenths of the work done by the first or second | 
rows. Where the structure is subjected to shearing | 
stress, the third row does only three-tenths of its 
duty and the fourth row apparently still less. 














In the discussion of the question of the longitudina| 
strength of the main structure very favourable refer- 
ence is made to Professor Biles’ experiments with 
H.M. torpedo boat ‘* Wolf.’ The circumstance that, 
after allowances were made for weaknesses due to 
riveting, part of the longitudinal structural members 
of this vessel were ineffective in resisting the bending 
stresses applied, is attributed to lateral yield of the 
plating, distance of middle parts of decks, bottom, 

c., from the girder webs formed by the vessel’s 
sides, and the fact that the upper deck was worked 
into the structure while the latter was in the water 
and its members were subject to bending stresses. 
The lateral yield of the plating is especially marked 
in war vessels, the bottoms of which are constructed 
with widely spaced longitudinal frame girders and 
the thinnest possible outside plating, while the upper- 
most deck is of the lightest possible description. 
This is illustrated by a number of sketches, a typical 
case of which is shown in Fig. 5. The moments of 
resistance given by skeleton sections of this kind are 
much smaller than those resulting from the usual 
assumptions. It is considered that the other losses 
referred to are of less importance, and that the moment 
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of resistance is sufficiently reduced by the leaving out 
of all parts not proof against. lateral bending or 
buckling. 

The greatest longitudinal] stresses to which a vessel 
is subject are considered to be those in a seaway, not 
those set up indocking The author still holds to the 
fiction of the vessel floating on waves of length equal 
to her own and of a height equal to one-twentieth of 


| this, but proposes to apply it only in comparisons of 


ships of equal length The Smith correction is not 
overlooked, but in view of the recognised fact that 
waves become relatively lower with increase of length 
it is surely time that a better measure of the bending 
stresses was found The work of Herr Fritz Horn,* 
which amounts toa welcome simplification of the highly 
mathematical deductions of General Kriloff, obtains 
well-deserved recognition. After an investigation of 
the oscillations to which a vessel’s hull is subject in a 
seaway, Herr Horn showed that these generally 
tended to reduce the longitudinal stresses, but that, 


|in cases in which the distribution of weight and 


buoyancy in the fore body differed from that in the 
after body, extra stresses, amounting sometimes to 
30 or 40 per cent., might be set up. 

Attention is also directed to the circumstance that 
the bending stresses of a vessel gradually careened 
over from the upright are subject to variation. At 
first increasing, they reach a maximum at angles of 
20 deg. to 30 deg., after which they gradually diminish 
again to a degree depending on the proportion of 
depth to breadth of the vessel. 

The stresses due to water pressure on the bottom 
and sides of a vessel are shown to be far removed from 


| the negligible quantities as which they have often 


been taken. In the case of a war vessel the longi- 
tudinal tensile stresses on the bottom are shown to 
be taken by the somewhat widely spaced longi- 
tudinals and by narrow strips of the outside plating 
'of perhaps one quarter of the spacing of these in 
breadth, to which they are attached. The principal 
bending stresses of the plating between the transverse 


|frames act in the longitudinal direction, but their 
| greatest amounts are at about half the distance 


between the longitudinals. The respective transverse 
tensile and bending stresses due to water pressure are 
also of considerable: amount, but these also do not 
|act quite together. Further the longitudinal and 
| transverse stresses in the continuous plating react 
on each other, each of them increasing the other by 
three-tenths of its own amount. The inner bottom 
is treated on the same principles as the outside plating, 
the fibres acting in the upper chords of the longi- 


| tudinals, however, being stressed in senses opposite 


to those in the lower ones and the water pressure 
being absent. The results for the longitudinal 


| Strength of a vessel, which are finally put together 


under six heads, represent a greater amount of work 
than is usually bestowed on the calculation, but have 
the merit of being much more in accordance with 
reality than is usual. 

With regard to transverse strength the author finds 
that no one of the various methods of determining 





* Horn.—Die dynamischen Wirkungen' der Wellenbewegung auf die 
Lingsbeanspruchungen des Schiffskérpers. 
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it has found general acceptance, and proceeds to 
strike out a line of his own. A battleship is assumed 
to be resting on the keel blocks with a bulkhead on 
every fifth or sixth frame. The bulkhead is found to 
have more transverse strength than fifty frames, and, 
in fact, to do at least nine-tenths of the work. The 
more widely spaced bulkheads of a cargo vessel will, it 
is pointed out, still do a large part of the work. The 
frames are considered to do little more than locally 
stiffen the plating. The greatest transverse stresses 
occur in docking. 

Consistently with its importance the longitudinal 
system of shipbuilding has a chapter to itself. In 
view of the assumption that only strips of plating of 
breadth equal to forty times their thickness in way 
of the longitudinal girders can be reckoned as part 
of the latter and as capable of taking their share of 
the longitudinal stresses, it is clear that the arrange- 
ment of these parts at frame space intervals, say, 
3ft. apart instead of 6ft., will hold up twice as much 
of the shell to its work. To obtain the best result 
the spacing of the longitudinals should not, it is con- 
sidered, exceed forty times the thickness of the outside 
plating, and that of the transverses should be such 
as to ensure them against lateral cross-breaking. 
Attention is drawn to the great reduction in the thick- 
ness of the outside plating and in the weight of the whole 
structure which the arrangement. renders possible. 
The author then gives a comparison between a vessel 
built on the old system and one on the longitudinal 
principle lightened to the extent of 5.4 per cent. so 
that the costs may be about the same in the two cases. 
The comparison in the following table is very instruc- 
tive: 


Longivudina 
system, 
design 

lightened by 

5-4 per cent. 


Transverse system, 


German | O d‘nary 
Admiralty calculation. | cslculation. 


mee eS BE BOE eT 
Moment of inertia in em4 837,000,000 . 545,000,000 | 925,000,000 





Moment of resistance a 


deck incm*® ..._... 1 872,000 1,386,000 | 2,157,000 
Moment of resistance at 
keel in cm* Ses ede 2,200,000 1,282,000 2,337,000 


The table shows that the old method of calculation 
gave far too much strength for the transverse system, 
and that the longitudinally framed design is in reality 
the stronger by some 60 to 70 per cent. 

In the beginning of a long chapter on docking the 
author shows that the greatest transverse and local 
stresses are here set up, and that in view of the dimen- 
sions to which ships have now grown the dock con- 
ditions can no longer be left without careful con- 
sideration. Much attention is given to the keel and 
bilge blocks, which in a given dock should be alike in 
character and be provided throughout with soft 
wood cappings that will yield at points where the 
bearing stress may be too heavy. In the case of over- 
hangs forward and aft beyond the blocks the tendency 
is for the vessel to sag amidships and then to rise 
gradually towards the ends, where she hangs down 
again. The line of the keel, as exaggerated for illus- 
tration, looks as if the vessel were poised on two wave 
crests. In war vessels, where the transverse bulk- 
heads are numerous, they have to take a large share 
of the weight, and when this becomes too great, side 
keel blocks have to be resorted to, which, however, are 
apt to take too much or too little of the stress intended 
for them and to distort the vessel. The same is the 
case with shores, which in any case can only be put in 
after the water has fallen and the structure has borne 
the stresses without them. They are apt to do more 
harm than good, because their action is unequal. 
Arrangements should be made in large vessels for the 
eventual insertion of intermediate blocks at the ends. 
In vessels with few bulkheads the frames have to 
take a larger share of the weight, and each case must 
be separately treated. The stresses in different parts 
are considered. 

To determine the stresses on plates that are sub- 
jected to water pressure, a strip of the material running 
at right angles to the stiffeners is assumed to be loaded 
like a beam firmly gripped at each end, the distribu- 
tion and degree of the load being determined as usual 
according to position and to effective head of water. 
After some further remarks on the material] of stiffen- 
ing now generally adopted, the author passes to the 
question of girders and stiffeners that cross each other, 
and, premising that the former may be supports or 
additional loads to the latter according to the cir- 
cumstances of each case, goes into the methods of 
determining the effects of the reaction of the numerous 
weaker members in the one direction, on the less 
numerous stronger ones in the other, and the respec- 
tive resistances to deflection. 

After giving a number of examples of the weights of 
bulkheads with vertical stiffeners. vertical stiffeners 
and single horizontal girders, and vertical stiffeners 
with more than one horizontal girder, the author 
shows that, provided the proportion of breadth to 
depth of a bulkhead does not exceed 1}, it is of advan- 
tage to fit one or more horizontal girders. The 
vertical stiffeners may most conveniently be cut at 
the girders. 

The remainder of the book deals for the most. part 
with the stresses to be withstood by special parts, 
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such as thrust blocks, the sub-structures of conning 
towers and guns, and the engine and boiler seatings, 
and with the constructions which these necessitate. 
Thus the sub-structures and attachments of a conning 
tower have to bear the weight of the latter, and when 
the vessel is rolling are subject to an alternating trans- 
verse bending moment depending further on the lever- 
age above the deck and the angular velocity of the 
vessel’s rolling motions. An example is worked out. 
In connection with sub-structures for guns the recoil | 
effects are analysed for the different firing positions. 
It is shown that the horizontal component in each case 





may act at almost any angle with the direction of the 
vessel, and that the vertical component must be added | 
to the weights of gun, carriage, &c. | 

Examples arejgiven of stress calculations for parts | 
of the sub-structure, such as bolts and fastenings and | 
the cylinders under heavy guns. 

For the seating of engines and boilers, attention is | 
drawn to the different forces acting to produce 
stresses on the various parts, and to the relative impor- 
tance of the connection of all the girders with the 
frames and of the main transverse girders and thrust | 
block seat girders with the inner bottom and bulk- 
heads. 








SHIPBUILDING AND ENGINEERING WORKS, 


AT ST. NAZAIRE. 

Tue establishment of La Société des Chantiers et | 
Ateliers de St. Nazaire was founded in 1861 by the | 
French Compagnie Générale Transatlantique. In | 
accordance with the conditions of its contract with 
the French Government, this company was bound | 
to have its boats built in France. It decided, there- | 
fore, to build its own ships, and, after considering a 
number of places, selected a site near St. Nazaire, 


| other notable 
|and La Lorraine, both destined for the New York 
| service, each being of 11,869 tons capacity and each 


| which gave them a speed of 22 knots. 


| as its best client. 


mails, was obliged to work its own yard again, and 
it was therefore completely reorganised. The works 
were carried out under the supervision of Mr. Audrade, 
naval architect. The first boat built after the re- 
organisation was launched in 1885 under the name of 
Ville de Tunis—1966 tons, 2200 indicated horse- 
power. She was 317ft. long, 34ft. 6in. broad and 
16ft. 8in. deep. Other noteworthy liners were 
La Champagne (1886)—7087 tons, 8100 indicated 
horse-power, 17.8 knots; La Touraine (1890), 
8863 tons, 12,500 indicated horse-power, 19.5 knots, 
520ft., 56ft. and 34ft. 6in.; La Navarre, 7100 indicated 
horse-power; &c. La Champagne was the first 


| steamer fitted with engines and boilers built in this 


yard. It should also be pointed out that the triple- 
expansion main engine, working under high pressure, 
fitted on this liner, was the most important applica- 
tion of this type of engine that had been tried in 
France up to the time this liner was launched. Two 
liners launched were La Savoie 


having engines of 22,000 indicated horse-power, 
They were 
563ft. Sin. long, 60ft. broad and 35ft. 9in. deep. 
These two liners were the last boats built in this 
yard under the Transatlantic Company’s management. 

Such a big yard, only built to fill the exceptional 
wants of a single company, was ordinarily far too 
large for its requirements, and therefore Mr. Perére, 
chairman of the board of directors, thought it would 
be possible to obtain good results by transferring it 
to a private company, which would have a free hand 
to contract work for other firms, French and foreign 
navies, while still keeping the Transatlantic Company 
On July 5th, 1900, the Société 
Anonyme des Chantiers et Ateliers de St. Nazaire- 
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PLAN OF THE SHIPBUILDING AND ENGINEERING WORKS AT ST. NAZAIRE 


alongside the Penhouet Dock, which had just then 
been opened. The contract for the building of the 
yard and slips was entered into on April 11th, 1862. 
Messrs. Scott and Co.,of Greenock, were entrusted with 
the task of laying them out and training the French 
workmen, and the undertaking was sufficiently ad- 
vanced to be taken over by the French company 
in March, 1863. In September of the same year 
there were 600 men working in this yard, under the 
supervision of fifteen foremen and specialists sent 
by Scott and Co. In 1865, there were about 800 
men working in the yard, but there was not a 
foreigner. 

Several liners were launched under the supervision 
of the Scotch instructors, the first being the Empera- 
trice Eugénie, lately re-named Amerique, which 
was sent into the water on April 23rd, 1864. This 
boat had the following dimensions :— 

Length between perpendiculars 


364ft. din. 
Breadth, outside plating ... 44ft. 


Depth cca seer aes GOOD aii 
Geta tonnage: «55 ccs cee ncn ane, eae OO 
Indicated horse-power  ... ... 0... «2. 2676 


She was a paddle liner, but like many others was 
altered into a screw steamer a few years later. The 
first screw steamer to be launched from this yard 
was the Saint Laurent, of 3256 tons gross register 
and 3300 indicated horse-power. 

The Transatlantic Company having completed the 
whole of the work stipulated for in its contract with 
the French Government, let its yard lie idle for several 
years, and finally it was handed over to the Société 
des Chantiers de l’Océan. Among other liners 
launched by this company was the Ville de Brest— 
2676 tons and 2800 horse-power—which was the 
first twin-screw steamer launched on the river Loire. 

In 1880 the Transatlantic Company, having | 
entered into a new contract with the Government 
for the Mediterranean, West Indian and New York 


Penhouet was constituted in Paris, with 8,000,000f. 
capital, Mr. Guillaume, naval architect, being ap- 
pointed general manager, and Mr. Lannes being 
put in charge at the head of the Chantiers de I’ Atlan- 
tique at St. Nazaire. This company immediately 
secured some important orders, and shortly after 
it was necessary to enlarge the machinery depart- 
ment. Then the shipyard was found to be too small, 
and the company was obliged to buy the Normandy 
yard, which enabled it to double its building capacity. 
This was in March, 1901. In 1908 the capital was 
increased to 12,000,000f. (£480,000), and the company 
became one of the foremost amongst French ship- 
building undertakings. 

The eastern side of the yard is bounded for a length 
of some 2950ft. by the river Loire, on the western 
side by the Penhouet Dock, and the site is therefore 
exceptionally well situated. It is connected by rail 
with the State and Orleans railways, and this fact, 
taken in conjunction with its geographical position, 
enables the raw material to be brought to the site 
at a cheap rate. It is also connected by rail with 
the Forges de la Basse-Loire, from which the main 
supply of plates, angle iron, &c., is obtained. It 
has invested large sums in this firm,and may, in fact, 
be considered as the main shareholders in the concern, 
the works of which have been lately rearranged on a 
modern basis. It also has its own iron ore mines 
near Angers, from which ore can be economically 
obtained. So far as facilities are concerned, there- 
fore, the St. Nazaire firm may be considered to be very 
favourably situated. 

The accompanying drawing and engravings and 
those on page 14 give a good idea of the works and 
shipyard. The offices cover an area 125ft. by 39ft. 


| There are five building slips, and they are ail of the 


open type, as the climate is not severe. The main 
slip consists of three parallel walls of masonry taken 
down to the solid rock, the inclination varying 
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from 40 mm. to 60 mm. per metre, or, say from }in. 
Vessels 738ft. in length and 
The second 
largest slip, which is constructed in the same manner, 
is available for vessels 557ft. in length and 95ft. in 
Its inclination is a little bit steeper than 
The third slip, avail- 
able for ships 492ft. by 66ft., while the smallest 
slip of all can accommodate steamers 394ft. in length. 

The ways are served by electric cranes, running 
These are 147ft. in height 
and have a working radius varying between 72ft. 
Their lifting power is 4 tons at the maxi- 
mum radius and 8 tons at half this radius. The lifting 
work it; 
and slewing, 5 horse- 
The maximum travelling speed is of 23ft, 
per minute, and the lifting is done at a speed of 29ft. 
The motors of these 
Special lines of 
rails are laid for the cranes, and several may be 
run on to one slip if they are required, or they may 
be sent to the Penhouet Dock to hasten the com- 
Under ordinary circumstances 
one crane will deal with an average of 100 tons of 
plates and bars per week, and as a rule four of them 
All the slips 
are supplied with electricity, compressed air and 
hydraulic power for riveting, boring, lifting, &c. 
The launching ways are surrounded by latticed 


to jin. to the foot. 
96ft. Sin. in breadth may be built on it. 


breadth. 
that of the first named slip. 


on the ground level. 
and 48ft. 
to 


apparatus requires 30 horse-power 


travelling, 15 horse-power ; 
power. 


per minute for an 8-ton load. 
eranes are wound for 440 volts. 


pletion of ships afloat. 


are employed for building a big ship. 


steel uprights, 98ft. 6in. in height. 


The different shops of the yard are divided into five 


departments, which we will describe in what follows. 


The smiths’ shop has a covered area of 1277 square 
yards, and in it the bars, angles, &c., are shaped for 


the building of hulls. The main plate shop is in 
front of the slips. It is 578ft. in length and 180ft. 
in width. It is divided into three bays, served by 
overhead cranes. The thirty main machine tools 





—_——+- 


Six 40-ton hydraulic riveting machines, carried on | 
They | 
are used for riveting the keels, the middle line keel- | 
/one set of 45,000 horse-power for the Transatlantic 


jib trucks, can run throughout the yards. 


sons, the bottom plates, the shear strakes, and the 
stringer plates of big ships. They were used for the 


first time in the Atlantic liner France, the largest | 


vessel yet built at this yard, which was completed 
not long ago. As a rule, theframes, knee plates 
floors, &c., are hydraulic riveted, the remaining por- 
tions of the ships being pneumatic riveted. 


The engine department comprises a forge, a fitting | 


shop, a copper smithy and a tool shop. The forge 
is 197ft. in length and 48ft. in width, and among 
other tools in it there are six steam hammers. In 
the copper smithy are included the tin, galvanising 
and pipe shops. It is 263ft. in length and 42ft. in 
width. 
of pipes, and an_ hydraulic 
testing of cocks and pipes. 
The machine and fitting shop is 482ft. in length, 
and has a covered area of 85,000 square feet. It 
is divided into four bays served by electric overhead 
cranes. Three of these, having a maximum lifting 
power of 50 tons each, are in one bay, in which are the 
heavy machine tools. The other bays are provided 
with 35, 25 and 10 tons electrically driven overhead 
cranes, seven in number. There are some 130 machine 
tools. The larger machines are (1) a_ horizontal 
boring mill, capable of boring out diameters not 
exceeding 16ft. 5in. up to over 42ft. 8in. in length, 
the bed having a total length of 52ft. 5in.; this tool 
is driven by a 50 horse-power electric motor; (2) 
two smaller boring mills, capable of boring pieces 
13ft. 9in. in diameter and 32ft. 9in. in length, and 
driven by 36 horse-power motors ; (3) a power planing 
and mortising machine for dealing especially with 
turbine stators, the tool having a horizontal travel 


installation for the 





of 24ft. Jin. and a vertical movement of 19ft. 8in.; 
this machine is driven by a 45 horse-power motor ; 


An hydraulic press is used for the bending | 


| having a monthly output of about 15 tons. 


of turbines of the Parsons type have already been 
delivered :—Three sets of 22,500 horse-power each 
for the battleships Diderot, Condorcet and Mirabeau ; 


liner France; and the main engines—reciprocating 
and turbine—of the combination liner Rochambeau, 
which aggregate 13,000. This was the first boat in 
the world to be driven by two triple-expansion 
engines, each delivering their steam into its own 
turbine, the liner being driven by four propellers type. 
By the time these lines are in print other turbines 
will have been delivered, including those of 29,000 
horse-power for the 23,500-ton French Dreadnought 
Courbet built at Lorient dockyard, as well as severa!| 
sets for destroyers for the French navy, aggregating 
between 15,000 and 18,000 horse-power, and a number 
of others. 

There is a small brass and gun-metal foundry, 
There 
are six crucibles, four of which are of the Rousseau 
patented type, and of 20 cwt. capacity each. 

The wood-working shop is placed at the other end 
of the yard, so as to minimise the fire risks. In the 
same building are a saw mill, a joiner shop and a 
store-room for sawn wood, &c. This building is 
270ft. in length by 109ft. in width. The first bay, 
occupied by the saw mill, contains a machine for 
dealing with logs, comprising a band saw capable 
of taking in logs 43in. in width and a multi-bladed 
saw for cutting baulks up to 39in. in width; a large 
automatic feed circular saw ; two planing machines 
for planing wood on the four sides; and a dividing 
band saw. This bay is supplied by an overhead 
electric travelling crane. The second bay or joiners’ 
shop contains all the machine tools required for 
joinery and cabinet making—in all thirty-one 
machines. The third bay contains the pattern- 
makers’ benehes ; it is also used as a store-room for 
certain kinds of wood. There is an annexe in which 








are served by hydraulic cranes, which carry the 
material from onegmachine to the other, and load 
or unload the trucks. The tools are arranged in 
such an order as to avoid loss of time in the handling 
of the materials. The main tools are three planing 
machines for plates, 10ft. in width and lin. in thick- 
ness ; a plate-bending machine for making garboard 
strakes, which is able to exert a pressure of 400 tons 
and to take plates 33ft. in length and lin. in thick- 
ness ; punching machines, capable of making holes 
ltin. in diameter in plates 1in. thick; a large shears 
capable of shearing plates of the same thickness ; 
punching machines, having a gap of 48in.; chamfer- 
ing machines, taking plates of any length and of 
1Zin. maximum thickness ; radial drilling and boring 
machines, which are capable of working at a radius 
of nearly 13ft., and are mounted in sets, so as to 
deal with plates 50ft. in length, 10ft. in width, with- 
out shifting the latter ; and a boring machine, making 
holes 5in. in diameter. 

The angle iron furnace can take in pieces up to 
88ft. Jin. in length. It is open at each end, which 
makes it possible to carry out the bending of sections 
at both ends of the furance. It is of such size that it 
can supply the yard with all required pieces, even 
at the time of the greatest activity. All plates are 
bent cold. 

An annexe of the plate shop is set aside for making 
sections. It contains a plant for the cold-bending 
of sections, bar shearing, punching and cutting 
machines, all driven by hydraulic power. It is served 
by an hydraulic crane, having a working radius of 
49ft. and a lifting power of 1.5 ton, and also by the 
electric cranes serving the launching ways. Another 
annexe deals with small work requiring reheating 
and forging. There is also a smiths’ shop having 
about twenty-five fires and several steam hammers, 
the largest of which has a power of 2 tons, 


| 
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and (4) a boring, drilling, screw-cutting and milling 
machine with a 10 horse-power motor for traversing the 
tool holding slides, and two 15 horse-power motors 
for operating the tools. It is fitted with two tool 
holders for boring holes up to 500 mm. in diameter ; 
the tool holding slides have a horizontal travel of 
20ft. and a vertical travel of 10ft. 

The part of the engineering shops devoted to 
the erection of engines is large. It has an avail- 
able height of 52ft. 6in. The part of the shop 
reserved for erection purposes proper has a length 
of 263ft., a breadth of 66ft., and a height of 
49ft. 3in. In this shop were erected the 30,000 horse- 
power engines of the liner Provence, as well as those 
of the armoured cruiser Ernest Renan, which were of 
37,000 indicated horse-power. One bay contains 
small machine tools for the machining of small engine 
parts, as well as those for the finishing of turbine 
blades and fitting them up in sections. Another 
bay contains drilling and planing machines, as well 
as lathes. The bay containing the larger machine 
tools is divided into two parts, in one of which the 
erection of turbines is carried out. 
size to allow of the erection of five sets of turbines 
for battleships or large liners at the same time. The 
third bay contains drilling and planing machines, 
as well as lathes. 
erection of reciprocating engines. 
contains large machine tools, such as long lathes, 
powerful boring machines for the heaviest turbines, 
or reciprocating engines, 


One of its ends is reserved for the | 
The fourth bay | 





It is of sufficient | 


| 








|the completed articles are stored before delivery 


on board ship. This annexe is also used for ware- 
housing the more costly kinds of wood. All the 
machine tools are of the latest pattern, and all are 
electrically driven by separate motors. A three- 
compartment drying stove, capable of taking in 
planks of any length and complete panels up to 
10ft. in width, is used fordrying. For this purpose the 
a boiler is fired with waste wood and sawdust, and its 
steam works a fan which delivers heated air into 
the drying stove, which can be operated at will 
in closed, open, or partially open circuit. The 
amount of steam employed can be varied according 
to the amount of drying required. This installa- 
tion was erected by the Sturtevant Engineering 
Company, Limited. 

The boiler shop is at the northern end of the yard. 
A few years ago it was partially destroyed by fire, 
and when it was rebuilt it was greatly improved. 
It is 427ft. in length and 210ft. in width, and is 
divided into four bays served by eight electrically 
driven overhead cranes, running at a height of 40ft. 
above the ground level and having a lifting power from 
10 to 70 tons. One bay is set apart for the erection 
and repair of locomotives. It is also used for put- 
ting together of single-ended boilers. It contains a 
number of powerful machine tools. :The second 
bay is devoted to smithing work, and contains steam 
hammers and riveting machines. All the hearths are 


| served by hydraulic cranes. There are also some hy- 


and heavy accessories. | draulic presses, one of them having a power of 200 


One end serves as a fitting shop, and is provided with | tons. In the third bay large boilers are put together. 


an apparatus for hydraulic tests. The various 
electric motors throughout the shop require 300 kilo- 
watts to drive them, and not less than 900 men are 
at work in it at ordinary times. 

We may point out that though the building of 


turbines was only started in 1909, the following sets | 


It is provided with riveting presses, radial and other 
drills, &c. The fourth bay is devoted to small work, 


|}and contains a number of small machine tools, in- 


| cluding drilling, chamfering, planing, screw-cutting 





machines, bending presses, &c. The most important 
machine tools to be found in the boiler shop are 
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two plate-bending rolls, one capable of dealing with 
plates Ijin. thick and 11ft. 6in. in width; five 
shearing machines; a quadruple boring machine ; 
several double boring machines for boiler front plates 
for tubes ; nine radial drilling machines ; three hy- 
draulic presses, having a power of 160 tons; &c. 


The largest boilers built in this shop up to the time | 
of writing have been those of the liner France, which | 


were 17ft. 8in. in-diameter and 23ft. in length, and 
weighed about 100 tons each. Such heavy weights 
us these are lifted by two main overhead cranes, 
coupled together so as to obtain a lifting power 
of 120 tons. The boiler shop has a complete com- 
pressed air plant for driving caulking and cut- 
ting tools, &c. The tools and travelling cranes 
take 250 kilowatts, and when the shop is full of work 
500 men are employed. Du Temple and White- 





| with 220 volts between the outers and the neutral 


wire, which is connected to the earth. The larger | 
motors through the yard are supplied with current | 


|at 440 volts, the smaller motors and lamps being | 


| supplied at 220 
| provided on each cable running from the power- 


Forster -water-tube boilers for the French navy are | 


also built in this shop. The sail and spars shops are 
near the boiler shop. 

The moulding loft is at the opposite end of the yard. 
It was erected in 1908, and is 289ft. in length by 
72ft. in width. It is built of steel frame-work, and 
the roof is of the saw-tooth type, the glazed portion 
facing northward in order to obtain a uniform light- 
ing over the whole floor. Below the moulding loft 
is the plate-marking room, which is divided into 
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THE PLATERS’ SHOP 





volts. Automatic cut-outs are | 
house. 
The air compressing plant consists of three steam- | 
driven air compressors, having a total capacity of | 
2649 cubic feet of free air per minute. They supply | 
compressed air to the building slips, the boiler | 
shop, the pipe-bending shop, the machine shops, | 
and to four points in the fitting out basin and dry 
dock. A number of portable air compressors for | 
repair work are always kept ready to be sent on board 
ship. The compressed air is employed for working | 
drilling machines for all diameters from jin. to 4in., 
pneumatic hammers, riveting machines used up to 
1,,in. in diameter, caulking tools, smiths’ hearths, 
ventilating fans in the hulls during completion, &c. 
The hydraulic power is supplied by a set of four 
pumps, working under an effective pressure of 
1422 lb. per square inch, one of which has an output 
of 11 gallons per minute, and is governed auto- 
matically by an accumulator. A system of pipes | 
delivers the water under pressure, not only to the 
plate shop, but-also to the works on the launching 








7ft. 7in. per minute, and other loads proportionately. 

A fire protection station contains an electrically 
driven pump, capable of delivering 66,000 gallons of 
water per hour under a pressure of 100 lb. per square 
inch; and a smaller pump delivering 6600 gallons 


|of water per hour under a pressure of 431lb. In 
| case of damage to these electric motors or to the 


electric station, the pumps can be driven by a set of 
heavy oil motors, which are always ready to be started 
instantaneously. The tool shop employs about 
70 men, and keeps the whole yard supplied with tools. 

Adjoining the shipyard there are three dry docks, 
which open into the fitting out basin. These belong 
to the State, but they are leased on moderate rates 
to the Transatlantic and to the St. Nazaire companies. 
The largest has a total length of 738ft. 2in. and 
a breadth at the entrance on top of 114ft. 8in. The 
two others are respectively 398ft. 8in. by 42ft. 8in., 
and 557ft. 9in. by 59ft. lin. Dry dock No. 2 cah be 


| cut into two smaller docks by using a subsidiary lock. 


These dry docks are naturally very useful to! the 
shipyard owing to their close proximity. 

Working hours in the yard are from 6.30 to 
11.30 a.m. and from 1 to 6 p.m. An average of 
4000 men find employment. The men are paid from 


40 to 75 centimes—rather less than from 4d. to 73d. 
—per hour, according to the trades. 


The company 





THE BOILER SHOP 





TURBINE ERECTING SHOP 


two bays, served by electric overhead cranes, 4 tons 
capacity. This room is provided with the usual 
electrically driven machinery, including a circular 
saw and a band saw with a movable bed. Outside 
and close by there are two sets of electrically driven 
cold straightening rolls, which are capable of working 
plates lin. in thickness and 9ft. 10in. in width. 
Plates and bars are stored all round the plate- 
marking room, which is served by a complete system 
of tracks communicating with all parts of the yard. 
A derrick crane, having a special lattice vertical 
pivoted arm, 144ft. in height and a 98ft. maximum 


radius. The jib can be revolved through a complete 
circle. The raising of the jib and the slewing and 


lifting motions are effected by three electric motors 
fixed in a cabin at the base of the arm. 
as well as some of the cranes serving the ways, 
were built to designs supplied by the Titan 
Anversois Company, Hoboken, near Antwerp. 
Electricity is supplied to the different parts and 
shops of this yard ‘from a central station containing 
a 650-kilowatt Parsons turbine set, a 550-kilowatt 
vertical high-speed engine set, and a 350-kilowatt 
horizontal engine set. ‘These engines are supplied 
with steam by eight boilers, of which six are con- 
stantly under steam and two act as stand-by. The 
electricity is distributed on the three-wire system, 


This crane, | 


| rounded by a mass of concrete, strengthened by steel | 


ways, the machine shops and, in short, anywhere 
it is required. 

On the quay of the fitting out basin is a 150-ton 
hammer headed crane, built by the Titan Anversois 
Co. in conjunction with Messrs. Moisant, Laurent and 
Savey. Its construction is well shown in one of 
the engravings on page 14. It is operated by 
two 50 horse-power motors. There is also a 15-ton 
electric traveller which can travel to the extreme end 
of the jib, and which is used for light loads. The 
slewing and hoisting motions, and the traversing of 


the crab for heavy loads are controlled from a cabin | 
/near the top of the column. 


The corresponding 
movements for small loads are controlled from a 
separate cabin. This crane can lift 150 tons at 
65ft. radius, 120 tons at a radius of 78ft., 100 tons 
at a radius of 90ft., 80 tons at 107ft., and 60 tons 
at 125ft. At this latter radius the crane can serve 
two ships alongside one another. The central column 
is strongly embedded on rock, and its base is sur- 


rails. 

In addition to this powerful crane there is a sheer- 
legs on the same quay, which has a capacity of 80 tons, 
and a floating crane having a capacity of 30 tons. 
The hammer headed crane can lift a load of 150 tons 
at a speed of 3ft. 6in. per minute, 60 tons at 





THE MAIN MACHINE SHOP 


takes great care of its men. In addition to a number 
of sand filters distributed throughout the yard, 
there are two sterilisers, one using ozone and the 
other ultra-violet rays. A big mess room has been 
provided. All the married men pay every fortnight 
ls. to a fund which insures them and their families 
the medical assistance they may need; unmarried 
men pay only 8d. for the same privilege. There is 
also a provident fund to which the men pay 4 per 
cent. on their salary and the company adds 6 per 
cent. The yearly interest is added to these payments, 
and the whole, with donations occasionally made by 
the company, forms a capital sum from which the 
workpeople can obtain certain benefits after twenty- 
five years’ service. 





Onty for short railways has it been possible to generate 
all the current as 600 volts direct-current in the power 
station. For longer lines it is standard practice now to 
generate in the power station high-tension three-phase 
current, and to convert it in sub-stations into direct- 
current. The motor generator originally used for this 
purpose has been replaced now in most cases by the rotary 
converter, which has higher efficiency and overload 
capacity. 
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SINGLE-PHASE RAILWAYS. 
No, VII.* 
WE have shown that the great point in favour of 
the single-phase system for long distance working 
is that very high voltages may be used between the 


it can be connected for 5000, 7500, 10,000, 12,500, 
15,000, 17,500 or 20,000 volts, whilst the secondary 
winding is provided with tappings, so that the pres- 
sure may be raised from 160 volts to 320 volts in| ing the speed to 65 kiloms. (just over 40 miles) per 
steps of 20 volts. The capacity of the transformer | hour by changing the gear. Behind the driver's 
is 300 kilowatts. Two additional tappings are also | cab there is a large compartment which contains the 


at a speed of 45 kiloms. (28 miles) per hour on the 
level, or 24 kiloms. (15 miles) per hour on gradients 
of 1 per cent. Provision has been made for increas- 
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Fig. 41-SIEMENS-SCHUCKERT 20,000-VOLT LOCOMOTIVE AND TRAIN 


overhead conductor and rails, and that in many provided, giving 120 and 240 volts, the first for the 
instances the feeders are directly connected to the | lighting and heating circuits of the locomotive and for 
Single-phase railways are | working the auxiliary motors at low speed, and the 
now working quite satisfactorily at 11,000 volts, | second for working the auxiliary motors at full speed. 
considerably ' The transformer connections are shown in Fig. 44. 


central station bus-bars. 


and experiments have shown that 


transformer, switch gear and safety appliances, 
also two auxiliary motors for the pneumatic brakes 
and a cooling motor. The main motors are situated 
under this compartment, and, as will be gathered 
from the diagram of connections, Fig. 44, there are 
three in number. 

Over the centre of the compartment containing 











the transformer, &c., there is a small superstructure, 
through which the high-tension leads pass. This 
serves to support the current collector, and is built 
so as to provide an inlet for the cooling air. The 
locomotive is equipped with automatic vacuum 
brakes which act on twelve brake blocks, giving a 
total braking pressure equivalent to 80 per cent. of 
the weight of the locomotive. Hand brakes operated 
by means of a wheel in the driver’s cab are also 
fitted. Sanding gear is provided for the two front 
wheels. Each of the three axles are driven by com- 
pensated series motors fitted with commutating poles 
for preventing sparking. 

As we have explained, this locomotive was constructed 
for experimental purposes, and in order that it might 
be operated with the voltages mentioned, arrange- 
ments were made at the power-house for supplying 
the various pressures for which the main transformer 
is wound. The primary winding of the transformer 

shown in Fig. 42—is divided into eight 2500- 
volt sections, so that when all these are connected 
in series the locomotive can be worked at 2500 x 8 













Fig. 42—TRANSFORMER FOR 20,00C-VOLT LOCOMOTIVE 


higher pressures can be adopted if necessary. As 
far back as 1905 the Royal Swedish State Railway 
authorities undertook some trials with main-line 
trains on the Tomteboda line near Stockholm, one 
of the principal objects being to determine the safe 
limits of the working pressure. The rolling stock 
used consisted of two locomotives and two motor 


ears, and the contractors associated with the work 
























Fig. 43—MOTOR 


ment in detail, however, a word or two may be said 
with regard to the duty of the locomotive and its 


= 20,000 volts. It is, of understood that 
in the experiments referred to the primary trans- 
former connections were arranged for the different 
experimental voltages at the commencement of each 
trial, and that no alteration of the primary connections 
was necessary whilst the locomotive was at work. 
It is quite unnecessary to enter into all the details 


course, 
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Before we proceed to describe the electrical equip- 
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were the Siemens Schuckert Company, the Allgemeine 
Elektrizitats-Gesellschaft and the British Westing- 
house Company. The locomotive shown in Fig. 41 
was constructed by Schuckert, and 
used in connection with the above-mentioned trials. 


Siemens 


Fig. 42 shows the transformer belonging to the loco- | 
The primary winding is so arranged that | 


motive. 





* No. VI. appeared June 28th. 
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Fig. 44—CONNECTIONS FOR 


| mechanical design. The locomotive weighs 36 tons 
' and is specially constructed for hauling goods trains 


Swain Sc. 


20,000-VOLT LOCOMOTIVE 


shown in the diagram of connections—Fig. 44— 
since the general scheme of the wiring can easily be 
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followed. 
controller consists of a main barrel carrying contacts 
for altering the connections to the motors, and an 
additional small barrel on which the ares are broken. 

The controller, reversing switch and main air pump 
switch are all operated by hand without the inter- 
vention of compressed air gear or other similiar 
arrangements. The handles for the three above- 
mentioned switches are interlocked, so that the 
reversing switch can only be moved when the current 
is cut off from the motors, and the main high-tension 
switch can only be closed when the main controller 
barrel is in the off position. Current is collected 


We should explain, however, that the | 


order to eliminate the presence of dust in the working 
parts it is drawn through a filter consisting of a 
series of small mesh sieves. It will be gathered from 
the illustration Fig. 43 that the air enters the casings 


of the motors through pipes and leaves by way of 
| slits, to be seen on the outside of the motor casing. 


The transformer is of the oil-cooled type, and in order 
that the temperature may not become excessive the 
oil is circulated by means of a small pump. The 
pump draws the oil through cooling pipes which run 


round the outside of the locomotive. The motor 


which drives the blower and air compressor also 
serves for operating the oil pump. The small air 


























Fig. 45—BERGMANN SINGLE-PHASE LOCOMOTIVE 


from the overhead wire by means of two automatic 
reversing aluminium bows mounted on_ frames, 
the spindles of which are coupled in such a way that 
the bows move vertically up and down. The frames 
are raised by springs and the bows held upright on 
the frames by separate springs. The pressure 
between the bow and trolley wire is the same at all 
heights, and the bow can be lowered by means of a 
cord leading to the driver’s cab. From the bows 
the current is conducted to the transformer by means 
of bare rods mounted on insulators, and these rods 
pass through the superstructure to be seen at the 
top of the locomotive. 

A horn lightning arrester is fitted to the locomotive, 


compressor supplies compressed air to the whistle 
pipes. 

Since this is an experimental locomotive it follows 
that the general construction differs somewhat from 
other locomotives which have been constructed for 


| a specific purpose, as, for example, the Siemens 


Schuckert 11,000 volt single-phase locomotives, as 
described in our issue of April 26th. The experi- 
ments carried out with this locomotive, however, 
went to show that the use of 20,000 volts on the 
trolley wire is quite practicable. 

We will now pass on to another locomotive, con- 
structed by the Bergmann Electrical Company, the 


| London agents being the Adnil Electric Company, 


one pole of which is connected to the high-tension | 


circuit and the other through a high resistance to 
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Fig. 46—END VIEW OF BERGMANN LOCOMOTIVE 


earth. Each motor is rated at 110 horse-power at 
320 volts and 25 periods. The gear has been con- 
structed so that the ratio can be changed from 1 : 5 to 
1:3. An illustration of one of the motors as used on 
this experimental locomotive is given in Fig. 43. It 
will be gathered that forced ventilation has been 
adopted. The rotary blower, which is indicated on 
the diagram of connections, supplies air under pressure 
to each of the three motors. It runs at 1725 revolu- 
tions per minute and delivers 40 cubic metres of air 
per minute with a pressure corresponding to 75 mm. 
water column. The power required for operating 
the blower is 1.8 horse-power Air is sucked in at 
the sides of the upper part of the locomotive, and in 





Limited. This locomotive, which is shown in Fig. 45, 
was built for the Dessau—Bitterfeld Railway, and is 
now in every day use. The length over the buffers 
is 41ft., the length of the body 33ft. 8in., the width 
10ft., and the height 12ft. 7in. The driving wheels 


is of considerable interest, and possesses one very 
novel feature. The novelty lies in the fact that 
although the locomotive is fitted with a series motor 
control is effected by shifting the brushes. The system 
of controlling single-phase locomotives by brush shift- 
ing is, of course, quite common where repulsion motors 
are employed, and we have already described various 
locomotives and motor coaches which are controlled 
in this manner. Up to the time of the appearance of 
the locomotive now under consideration, however, 
no attempt appears to have been made to vary 
| the speed by brush shifting with series motors. We 








Fig. 47—DRIVER’S CAB, BERGMANN LOCOMOTIVE 


do not propose to enter deeply into the theory of the 
Bergmann single-phase railway motor in the present 
instance, but a few remarks may be made concerning 
the general principle on which the motor works. 

It would appear that any attempt to obtain speed 
variation in a series motor by displacing the brushes 
from the normal working position would result in 
bad sparking, but the difficulty has been overcome by 
adopting a special arrangement of the compensating 
winding. Hitherto the compensating coils of each pole 
have been connected up in series, but in the Bergmann 
motor they are connected in parallel. Suppose that 
in the face of a given pole there are six slots, then the 
compensating winding of each pole consists of three 
coils of which the innermost is wound in the slots so 
as to enclose one tooth, the middle three teeth and the 
outer five teeth, all these coils being connected in 
parallel. By accurate calculation of the number of 
turns, taking into account the ohmic resistance, 














Fig. 48—BROWN-BOVERI LOCOMOTIVE FOR THE MIDI RAILWAY 


are 5ft. 4in. in diameter, whilst that of the bogie 
wheels is 3ft. 4in. The makers, point out that 
steam express locomotives of similar output as used 
on British main lines have an overall length including 
tender of about 60ft., and the total weight including 
coal and water is considerably over 100 tons, whereas 
the weight of this electric locomotive is about 72 tons. 
An end view of the locomotive is given in Fig. 46, and 
a view of the interior of the driver’s compartment in 
Fig. 47. So far as the external appearance is con- 
cerned and the method of transmitting the power 
from the motor to the driving wheels. the engine 
does not differ appreciably from the other locomotives 
which have been constructed for the Dessau—Bitter- 
feld Railway. The electrical equipment, however, 


leakage coefficients, &c., it has been possible by this 
winding to develop in the commutation zone a suitable 
commutating or reversal field for all positions of the 
brushes when brush regulation is adopted. 

It is well known that by providing an ordinary 
direct-current motor with interpoles it is possible to 
get a greater output out of a given machine as com- 
pared with one of the same size that is not provided 
with interpoles, and in view of the very complete 
compensation which this new compensating winding 
provides, the Bergmann Company claims that the 
motor is capable of developing a large output for its 
size. A test carried out with one of these motors 
demonstrated that the distribution of the total cur- 
rent varies in the individual coils when the brushes are 
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displaced, and by suitable allocation of the windings 
it is possible to arrange that the current so varies over 
the different coils that a good reversing field always 
exists¥in the brush line of commutation, so that 
sparkless commutation can be secured at all loads and 
speeds. 

By adopting several voltage steps in conjunction 
with this system of brush displacement a very satis- 
factory system of control has been secured. At 
starting the motor is switched on to the lowest voltage 
and the brushes are gradually rocked forward. They 
are afterwards quickly brought back to the original 
position and the next voltage step is then brought 
into use, when the brushes are again rocked forward, 
and so on until the maximum voltage is reached. By 
this method the current consumption at starting is 
kept down to a low value. Moreover, owing to the 
absence of an induction regulator the power factor 
can be maintained at a high value. The curves, 
Fig. 49, relate to a 2000 horse-power Bergmann 
single-phase motor started on this principle. These 
curves have been plotted on the basis of a constant 
current of 4000 ampéres, and show the relation of 
speed, output, &c., to the angle of displacement of 
the brushes. The curves relate to a motor designed 
for a periodicity of fifteen cycles per second and the 
voltage steps are 250, 375, and 500. It should be 
explained that the constant current is due to the fact 
that although the current increases by rocking the 
brushes forward it drops a corresponding amount 
with the increase in speed of the motor. Another 
point worthy of note in connection with this system 
is that when changing the voltages the brushes are 
shifted back before the circuit is broken, so that the 
current is first of all reduced. 

It will readily be understood that by rocking the 
brushes in the manner described a uniform accelera- 
tion is obtained, and that it eliminates sudden jumps. 
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Fig. 49—CONTROL CURVES 


In-order that the amount of power required for shift- 
ing the brushes may be reduced to a minimum the 
parts are.made to work with the smallest amount of 
friction possible, and the brush ring is mounted in 
ball bearings. Moreover the displacement of the 
brushes over the periphery of the commutator only | 
amounts to about two‘ inches. A special brush | 
rocking gear is adopted, which may be operated from 
the driver’s cab by turning a handle continuously in | 
one direction throughout. the entire speed regulation | 
period, and the process of turning this hand wheel | 
moves the brushes backwards and forwards. The | 
hand wheel used for moving the brushes is to be seen | 
in Fig. 47. In order that the path of displacement of | 
the brushes may be shortened as much as possible | 
so as to accelerate reversal, a small auxiliary winding 
is provided in the motor which from the start advances | 
the position of the field axis, and when reversal takes | 
place this winding has to be changed over. This is 
effected when no current is passing and before the 
motor is switched into circuit by means of an ordinary 
reversing switch, which is coupled up with and 
actuated from the main brush rocking gear and with 
the aid of the hand wheel already referred to. 

The first turn of the hand wheel operates the re- 
versing switch. Next, the current is supplied to 
the motor through a main switch, and afterwards, 
the brushes are shifted in the manner already de- 
scribed. First of all, the lowest voltage is applied 
to the motor terminals, and the brushes are slowly 
rocked forward from the neutral axis to the working 
axis for maximum speed at that particular voltage. 
They are then brought back to the first position, 
and the next voltage step is brought into use when 
the brushes are again rocked forward until the maxi- 
mum speed is attained. Contactor switches act uated 
by compressed air are employed for bringing the 








various voltages into use. From the foregoing 
it will be understood that the direction of revolu- 
tion of the motor is dependent upon the direction 
in which the controlling handle is turned. 

The drive is effected by means of cranks, con- 
necting-rods and an_ intermediate jack shaft. 
Push buttons are fitted in the driver’s cabs, by 


means of which the oil switch which controls 
the main transformer may be opened, whilst 
the switch is closed in the usual manner. For the 


supply of compressed air a compressor is provided 
which is driven by a small single-phase commutator 
motor. The usual ammeters, voltmeters and air 
indicators are also fitted in the driver’s compart- 
ments. 

When the main motor is running at its normal 
speed, viz., 270 revolutions per minute, the locomo- 
tive runs at 50 miles per hour, and develops at the 
draw-bar a tractive effort of about 99001lb. On 
an official test a maximum tractive effort of 36,300 Ib. 
on the draw-bar was registered, when the locomo- 
tive was stationary, and at this figure the wheels 
began to slip. As we have explained, the total 
weight of the locomotive is 72 tons. The electrical 
equipment accounts for 26.5 tons, the motor 
15.5 tons, and the transformer 7.6 tons. When 
the brushes are in the advanced position and when 
50 ampéres are passing into the high-tension side 
of the 10,000-volt transformer, the locomotive draws 
a passenger train weighing about 300 tons. At 
full speed and load the current taken on the high- 
tension side of the transformer is about 125 ampéres, 
and about 5000 ampéres are supplied to the motor. 
The average impressed pressure amounts to about 
270 volts at the motor terminals when the train 
is running at full speed. 

There appears to be a considerable difference of 
opinion among electrical manufacturers who have 
taken up this question of single-phase working as to 
the relative advantage of series motors and repulsion 
machines. The Bergmann Company, for example, 
points out that the ordinary repulsion motor works 
best at about 70 per cent. of the synchronous speed, 
whereas the speed of the series motor can be increased 
far beyond the synchronous. We do not propose to 
say more about the Bergman series single-phase motor 
at present, but shall return to this later. 

Another interesting single-phase locomotive 
shown in Fig. 48. This was constructed by the 
firm of Brown, Boveri for the Midi Railway. It is 
a standard gauge locomotive with the 2-6-2 wheel 
arrangement, and is equipped with two 750 horse- 
power motors of the single-phase commutator type. 
The locomotive is designed for normal speeds of 
35-60 kiloms. per hour, the maximum speed being 
75 kiloms. per hour. The line pressure is 12,000 
volts, and the periodicity 163 cycles per second, 
whilst the pressure at the terminals of the motors 
is 1000 volts. As in the case of the motor coaches 
used on the Martiquy—Orsierés railway the speed is 
entirely controlled by brush shifting, and the motors 
are Déri type. The rotor is quite independent 
of the stator so far as electrical connections are con- 
cerned, and each motor has two sets of brushes, 
one of which is fixed and the other movable. The 
speed and direction of rotation of the motors, and 
hence the speed and direction of travel of the loco- 
motive, is controlled by displacing the movable 
brushes in one or the other direction relatively to the 
fixed brushes. 

This is effected by means of a hand wheel in the 
driver’s cab at each end of the locomotive. The 
direction of rotation of the motors is always opposite 
to that in which the brushes are displaced, and the 
speed increases with the angle of displacement. 
No starting or regulating resistance or reversing 
switch are therefore necessary. .Like other firms 
which have -adopted brush displacement for con- 
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trolling the speed, the firm of Brown, Boveri and Co. 
direct particular attention to the fact that this form 
of control has the advantage that the locomotive 
can accelerate quickly and smoothly, since the regu- 
lation does not take place in steps, as is the case with 
the usual type of controller, but is continuous from 
standstill to maximum speed. 

It should’ be understood that in the case of the 
Déri motor the whole of the control is effected by 
brush displacement, and that the stator winding is 
connected straight across the secondary winding 
of the transformer at the start. We understand that 
the firm of Brown, Boveri and Co. is at present 
building seven locomotives for the Rhatische Railway, 
each of which is to be equipped with a 300 horse-power 
Déri motor, and also another locomotive fitted with 
two 300 horse-power motors. The line pressure is 
10,000 volts and the periodicity 16% cycles per second. 
The pressure at the terminals of the motors is to be 
1000 volts in each case. 








DOCKYARD NOTES. 


A FURTHER series of the original 27-knot torpedo-boat 
destroyers, comprising the Dasher, Charger, Hornet, 
Salmon, Snapper, Spitfire, and Sturgeon, has been scrapped 
and the vessels are to be sold out of the service. 


For many months certain statements have appeared in 
the German press regarding the rapidity with which Ger- 
man battleships are coaled. Certainly records of 500 and 
600 tons per hour are most creditable and indicate a high 











state of efficiency as far as the coaling party is concerned. 
But for practical purposes it must be remembered that 
most of this coaling is done in bags sent alongside, already 
filled, from the shore, and with the assistance of practised 
coaling gangs. There is no filling of bags in a collier’s 
hold and subsequently transporting them with a Temper 
ley transporter, which is all done, incidentally, by the 
ship’s company only in the Royal Navy. The dockyard 
coaling system in Germany is brought to a fine standard ; 
in war time it will devolve on the ship’s company to take 
in what coal they can get wherever possible, and these 
records probably represent three times what could then 
be done, 


Some time ago the Republic of Peru purchased the famous 
old French armoured cruiser Dupuy-de-Lome, which has 
since been named the Elias Aquirre. This cruiser was one of 
the most striking examples of naval architecture in her day. 
Built at Brest in 1890, she was of about 6400 tons dis- 
placement, and had a speed of 20 knots. She was com- 
pletely armoured from bow to stern from below the water 
line to the upper deck, and was always easily distinguish- 
able by the remarkable appearance that her long snout- 
like ram and tumble home sides and stern gave to her. 
Among many curious features was the fact that her two 
heaviest guns of 7-6in. calibre were placed in sponsons 
amidships, one on each side, while the half-dozen 6-4in. 
weapons were concentrated at bow and stern. The 
ahead and astern fire, therefore, was heavier than that on 
the broadside, clearly indicating what réle she was intended 
to play in war time. 





THE United States Navy Department has now fitted 
skeleton masts to the three battleships Maine, Missouri, 
and Ohio, and has also changed the foremast only of the 
armoured cruisers of the “‘ Tennessee ”’ class to this design. 

THE names of the eight 1040 ton torpedo-boat destroyers 
of the United States naval programme for 1911 are Alwin, 
Balch, Benham, Cassin, Cummings, Downes, Duncan, and 
Parker. They carry the exceptionally heavy gun arima- 
ment of five 4in. guns. 

THE large German battle cruiser of the 1912 programme 
known as the Ersatz Kaiserin Augusta has been ordered 
from Messrs. Schichau at Dantzic. Previously Messrs. 
Blohm and Voss had built all the vessels of this type, but 
with the Seidlitz—of the 1910 programme—only launched 
last March, and cruiser K of last year’s programme on the 
stocks, together with the enormous Hamburg—American 
liner Europa, it is highly probable that they were in no 
position to guarantee delivery of another large cruiser. 


THE publication of the armament of the Japanese battle- 
ship Kongo as comprising ]4in. instead of 13-5in. weapons 
occasioned some surprise, as it was previously thought 
that only the Chilian warships would be fitted with the 
larger guns. The 14in. model was originally intended for 
the Brazilian battleship Rio de Janeiro, but a reversion 
was made to 12in. 50-calibre guns, of which no less than 
fourteen are being carried, the arrangement being similar 
to that of the Minas Geraes, but with the addition of a 
fifth centre line turret. 

THE United States battleship Texas, which was launched 
from the works of the Newport News Shipbuilding Com- 
pany on the same day as the Kongo was launched at 
Barrow, also carries 14in. guns, which are arranged almost 
identically with those of the ‘‘ Orion”’ class, though the 
auxiliary armament of 5in. weapons is carried on the main 
deck instead of higher up as in the British ships. Recipro- 
eating engines are to be used in the Texas and her sister 
ship New York, which is approaching the launching stage 
at the Brooklyn Navy Yard, presumably after the expe- 
rience gained in the Delaware, which certainly did a 
remarkable amount of cruising last year with exceptional 
freedom from machinery defects. 

IN a recent Admiralty Memorandum dealing with the 
suppression of the yachts Undine, Fire Queen and Vivid, 
which were appropriated to the use of the Commanders- 
in-Chief at the Nore, Portsmouth, and Devonport, it is 
stated that in repairs and maintenance an average sum 
of over £6000 a year was spent on each of them, while the 
cost during the last financial year of the particular service 
vessel Surprise, which was detailed as the yacht for the 
Commander-in-Chief of the Home Fleet ,was nearly £18,000. 
With the abolition of these four vessels a net saving to the 
country of £34,850 has been effected. 








MACHINES FOR THE CONSTRUCTION AND MAINTENANCE OF 
Roaps.—At a meeting of the Committee appointed by the 
Local Organising Council of the International Road Congress 
(London, 1913), to report on machinery used in the construction 
and maintenance of roads, it was resolved that information 
relating to improvements effected during the last two years in 
(a) sweeping machines, (b) water vans and carts, (c) light and 
heavy rollers, (d) tarmacadam and concrete mixers, (¢) stone 
driers and heaters, (f) transport engines and wagons, (9) 
stone crushers, (4) Pulsometer pumps, and (i) wood block reno- 
vators and any other machinery used for the purpose, should 
be collected. Manufacturers and others willing to supply par- 
ticulars are invited to send catalogues to Mr. J. S. Killick, 
engineering inspector, the Road Board, Queen Anne’s chambers, 
Westminster, S.W. 


LEVELLING InsTRUMENTS.—The LEastern and Midland 
Agricultural Field Trials Association, of Cradock, South Africa, 
has decided to offer a first prize of £10 10s. and a second prize 
of £5 5s. for level-taking instruments for farmers’ use ; also a 
first prize of £5 5s. for a levelling staff, suitable for farmers’ 
use. The selling price of any level-taking instrument must 
not exceed £5 5s., and the selling price of any staff must not 
exceed £1 Is. The most important points will be :—(1) Accuracy, 
(2) workmanship, (3) ease of manipulation, (4) general design, 
strength and minimum risk of accident, (5) simplicity, (6) price. 
The judging will be by points—100 points will be awarded for 
a first-class instrument, and the prize money paid out will be 
in proportion to the points awarded to the winning instruments. 
Entries must reach the secretary at Cradock by noon on the first 
day of February, 1913, accompanied by an entrance fee of 21s. 
for each level and 5s. for each staff. A declaration of selling 
price must accompany the entry, and this declaration must be 
signed by the exhibitor, and his signature attested by a justice 
of the peace. A photographic illustration or drawing of the 
instrument must be sent at the same time. 
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RAILWAY MATTERS. 


THe Swiss Federal Railways Administration has 
decided to place on its first and second-class carriages 
movable plates indicating the number of the class instead 
of painting the numerals as at present. The reason for 
this step is to enable the guard to convert a first-class 
into a second-class coach when the latter is overcrowded 
by the simple expedient of changing the number plates. 
So far as comfort is concerned there is little difference 
between the first and second-class compartments, and as 
almost the only holders of first-class tickets are said “to 
be English and American travellers, it is thought that 
the innovation may be the first step in the eventual 
abolition of the first-class on the Swiss railways. 





THE report of Major J. W. Pringle of the Board of | 
| capacity of 30,000 horse-power, which is being built by 


Trade, of his inquiry into the collision which occurred 


NOTES AND MEMORANDA. 


Ir is now 30 years since Sir William Siemens melted 
about 20 lb. of steel, as well as platinum in notable quan- 
tities, in an electric furnace with which he had been 
experimenting since 1878, and since then the electric 
furnace has so far developed that there are great numbers 


| regularly engayed in the ‘commercial manufacture of 


steel. While it is true that others had made some use 
of electrothermie methods at a much earlier day, for 


| example, Despretz, whose source of current was 600 


| Bunsen cells, yet Siemens’ furnace must be considered 


the first really practical one, coming as it did after the 


| invention of a cheap source of energy—the electrie gene- 


on May 25th, at St. Paul’s railway station, between a | 
passenger train and the buffer stops, has been recently | 
published. In it Major Pringle attributes the colli- | 


sion to an error of judgment on the part of the driver 
Hutchings. 


Drivers should be aware that the coefficient | 


of friction of the rail surface is variable, and also should | 


be aware that with steam sanders there is a liability 


for moisture to collect at the bottom of the sand box. | 


It is clearly their duty in approaching a_ terminal 
road to be careful always to have something considerable 


in hand, and to blow out the moisture and_ bring | 


their sanding gear into working order before the last 
moment, He considers Hutchings made an error of 
judgment in both these respects. 

THE most popular motor for alternating-current trac- 
tion is the single-phase series motor, which has similar 
characteristics to the series direct-current motor, 7.e., 
a torque increasing with reduced speed. It has a com- 
pensating winding in order to counteract the armature 
reaction. In these motors it is not possible to use on 


the commutator such high voltage as in direct-current | 
| many important plants have been erected at home and in 


motors with satisfactory commutation, and they work, 


as a rule, with a voltage of 200 to 300, and have, therefore, | 


more brushes and a bigger commutator than a ‘direct- 
current motor of the same output. On the trolley: line, 
however, a much higher voltage, for instance, 11,000 volts, 
can be used, which is stepped down by means of a station- 
ary transformer inside the locomotive to the lower voltage 
required. In starting, the alternating-current system 
has an advantage in so far as no resistances are required 
and the speed of the motor can be regulated by switching 
it on to different tappings on the transformer. 


In America considerable attention is being paid to the 


‘question of using steel trolley wires for electric traction 


systems. In a recent article on the subject, however, 
it is pointed out that the resistance of steel wire is gener- 
ally given as seven times that of copper of the same section. 
This will increase the voltage drop of the line to a con- 
siderable extent if the line is long and has little or no 
feeder wire in multiple with it; furthermore, the lower 
voltage will also be an indication of the greater line loss. 
Even if only the cost of the coal and water needed for the 
additional power is considered, it may be great enough 
to overcome any advantage that the steel wire would 
offer in the way of longer life or less first cost. Therefore, 
before a company changes from one metal to the othe: 
an estimate should be made of the probable extent and 
cost of this energy loss. If the feeders already in multiple 
are heavy as compared with the amount of conducting 
material in the trolley wire, the latter will carry very 
little current except between the side feed spans where 
the cars are, and therefore the cost of power will not be 
increased to any extent. 

ONE great advantage of electric locomotives is the way 
in which, provided the line voltage is maintained, they 
can be relied on to develop their full power at any 
time, not having to depend on the state of the boiler, 
the skill of the fireman, or the quality of fuel available. 
From the point of view of adhesion or grip of the driving 
wheels on the track rails, the motor has an advantage 
over the steam engine in that the torque exerted is quite 
uniform; for this reason there is not the same tendency 
to slip when starting under load. There is said to be as 
much as 20 per cent. difference between the adhesive 
properties of the two kinds of engine. This effect is 
counterbalanced in practice owing to the steam loco- 
motive being for other reasons made heavier than an elec- 
tric locomotive of the same draw-bar pull, but only at 
the cost of the power necessary to move the additional 
weight. The electric locomotive can be designed to have 
exactly the correct weight required to give sufficient 
adhesion at its rated draw-bar pull. It can, moreover, 
in the face of any abnormal demand, take advantage of 
the greater adhesion to be obtained by sanding the track 
rails, as it is able to draw power from the line and to exert 
a torque at its driving wheels up to the utmost limit of 
adhesion. This the steam locomotive cannot do, because 
it has no reserve power to draw upon. 


AN interesting description of the battle waged against 
the malaria on the Italian railways is contributed by 
Dr. Fabbri to the June number of -the Rivista Tecnica 
delle Ferrovie Italiane. Towards the end of 1880 the 
Adriatic Company spent 750f. per kilom. more on the 
lines where the disease was prevalent than on those 
immune from its ravages, while between 1870 and 1879 
the Meridionale had to keep a triple staff to ensure the 
regularity of its train service. The article describes at 
length the dawning and strengthening of the conviction 
that the malarial mosquito, and not the air or the water, 
was the immediate cause of the scourge, and gives an 
account of the experiments which proved the theory, 
and of the ignorant hostility of the lower class of employees 
towards the salutory measures prescribed in their defence. 
These consist not only in the free use of quinine, but in 
the wearing of gloves and gauze hoods, and especially 
in the covering of the doors, windows, and chimneys 
of the houses with wire net having a 2mm. mesh, to 
prevent the entry of the pestilent insect. Such has been 
the success of these precautions that the percentage of 
f>ver cases in the infected districts, which was 87.12 
towards the year 1880, was lowered by 1895 to between 
75 and 80, and further decreased to 31 per cent. in 1903, 
to 20.76 per cent. in 1906, to 13.46 per cent. in 1909, 
and to 13.26 per cent. in 1911. 





rator. 
THe Augst-Wyhlen power station, with a normal 


the town of Bale, is now approaching completion, and will 
probably be opened in autumn. It is situated on the 
Rhine, about five miles above Bale, between the village 
of Augst on the Swiss side and the village of Wyhlen 
on the German side. The most important part of the 
works is a weir across the river, having a total length 
of 230 yards, the cost of which will amount to £250,000. 
By this weir the water above will be kept at a regular height 
of 864ft. above the level of the sea, except at times of high 
water. The engine-houses and turbine plants, consist- 
ing of ten turbines at each side, are situated on each bank 
of the river, together with discharging channels which 
lead the waste water from the turbines hack into the 
Rhine at some distance lower down the stream. The 
electric current will be generated at a tension of about 
7000 volts. 


[nw the annual report of the Wolverhampton Chamber of 
Commerce the following reference is made to the electrical 
engineering industry :—‘ This industry during the past 
twelve months has continued to expand, and the local 
factories have been very well supplied with orders, and 


various parts of the world. The use of electricity is 
extending rapidly in almost every direction where power 
and artificial light are required. Electricity is also begin- 
ning to be used very largely for domestic purposes, and a 
considerable volume of business is now being done in 
house radiators, cookers, vacuum cleaners, &e. The 
rapid recent development of wireless telegraphy has made 
a great demand for electrical machinery, of which a very 
large proportion has been supplied locally. The outlook 
for electrical manufacturers is decidedly encouraging, 
the intense ‘ cut-throat’ competition which has existed 
for the past six or seven years is abating, and better prices 
are being obtained.” : 

BEFORE a recent meeting of the Coal Mining Institute 
of America, Mr. G. A. Burrell, chemist at the Pittsburg 
Testing Station, detailed some experiments conducted 
to ascertain the percentages of carbon dioxide and oxygen 
in atmospheres which failed to support combustion. 
Difterent lamps were placed under a 10-litre bell jar 
and allowed to remain until their flames were extinguished 
through lack of oxygen. The atmospheres in the hell 
jars were then analysed and the results recorded. The 
bonneted Wolf lamp burned until the atmosphere con- 
tained 3 per cent. of carbon dioxide and 16.5 per cent. 
of oxygen. Without the bonnet the same kind of lamp 
burned until there was 3 per cent. carbon dioxide and 
15.82 per cent. oxygen. A candle flame was extinguished 
when the atmosphere in the bell jar contained 2.95 per 
cent. of carbon dioxide and 16.24 per cent. of oxygen. 
An acetylene lamp flame burned until there was 6.30 per 
cent. carbon dioxide in the atmosphere and 11.7 per 
cent. of oxygen, or until long after it became dangerous 
to human life. A natural gas flame issuing from a Bunsen 
burner went out when the bell jar contained 3.25 per cent. 
carbon dioxide and 13. per cent. oxygen. 


Tests have recently been made to investigate the effect 
of high-pressure steam on the crushing strength of Port- 
land cement and mortar. The mortar tested consisted of 
on? part by volume of Portland cement with four parts of 
well-graded sand. The results show that steam up to 
80 Ib. per square inch by gauge accelerated the hardening 
of cement. The compressive strength is raised both by 
increased pressure and by prolonged exposure to steam, 
two days having a much greater effect than six months’ 
ordinary ageing. If the exposure to steam under pressure 
is long enough, the hardening is permanently accelerated, 
and the compressive strength continues to increase with 
age. For steam curing a “ quaking ” or medium consist- 
ency is preferable to a very dry or a very wet consistency, 
and the mortar or concrete should obtain an initial set 
before treatment. The initial modulus of elasticity and 
the yield-point of the mortar increase directly with the 
steam pressure and with the duration of treatment. But 
the initial modulus of elasticity does not increase in direct 
proportion to the increase in the ultimate compressive 
strength. It appears that the compressive strength 
obtained by steam curing is directly proportional to the 
cement content of the mortar. 


Some interesting particulars concerning short circuits 
were given by a writer in the columns of a contemporary 
some little time ago. It appears that on one occasion a 
short occurred on some switch gear that was within 
practically three yards of a circuit-breaker set at 50 
ampéres with a time limit fuse. The violence of the 
explosion was such that it smashed every window in the 
sub-station and blew the whole switch-case to pieces. 
It was a heavy iron switch case, but this occurred in 
spite of the fact that the circuit-breaker cleared the fault 
immediately. The makers attributed the explosion to 
the fact that the potential transformer inside the switch 
ease failed and short-circuited the-two pieces it was con- 
nected across (6000 volts). The same thing happened 
a few weeks later with a similar switch by the same 
makers, the pressure and other conditions being the 
same. In one case it smashed the windows. In the other 
case it blew off the roof. The writer expresses the 
opinion that in the case of a fault occurring on electrical 
apparatus with high pressure, the effect is apt to be 
greater than with low pressure. That is to say, if a 
short takes place on a 3000 or 6000-volt circuit the 
damage done is greater than if it took place on a 
600-volt circuit. 





MISCELLANEA. 


THE State of New South Wales is proposing a gigantic 
irrigation scheme at Burrinjuck, whereby 350,000 acres of 
fertile soil in the Murrumbidgee Valley will be thrown open 
for intensive cultivation. The waters to be conserved fall 
over 5000 square miles of mountain and plateau, flowing 
down into the channel of the Murrumbidgee River, which 
will be dammed so as to throw back the waters of the 
Murrumbidgee basin for forty-one miles. This great 
dam will be 240ft. high and 186ft. wide at its base, and will 
retain 209,500,000,000 gallons of water. A number of 
irrigation farms in the area have already been made avail- 
able for settlers. 





RECENTLY the whole of the circuit breakers at the Hor- 
sham Electricity Works came out suddenly, and the station 
was shut down for a brief period. The short, however, 
cleared itself after a few minutes, and it was not till 
evening that the cause was discovered. It appears that 
it is the practice of the local gas company, in order to 
avoid disturbing yood pavement, to allow the service 
pipe to go through by means of a boring bar driven 
through with a hammer. In this instance an electric 
light cable was in the way, and was completely severed, 
but this was only discovered in the evening, when four 
houses were unable to obtain light. 


PuMPING water into a canal in order to render it navig- 
able has been accomplished in the case of the Canal 
d@’Orleans in France. This waterway, which connects the 
Loire River to the Loring Canal, and thence to the Seine, 
was formerly fed by thirteen reservoirs and several small 
streams, but this supply did not prove adequate for the 
required depth for the traffic. To remedy this condition 
a so-called canal regulator has been established at a point 
on the Loire River, and the water is lifted from this stream 
at this point to the canal by means of electric pumps. 
The power for operating these pumps is secured from a 
central station built near the canal to serve this specific 
purpose. 


An Australian correspondent sends our contemporary, 
Electrical Engineering, the following :—‘‘ Not long ago, 
somewhere in New Zealand, a firm ordered a number of 
house service alternating-current meters. It happened 
that the inside of one of these contained a loose pie: e of 
cast iron, which caused a fairly loud humming noise 
when the current was passed through the meter. The firm 
who had received it returned it to the wholesale house 
from whence it came, accompanied by a letter, which was 
dictated and evidently signed in a hurry, as it read thus :— 
“We return you herewith one of the six meters recently 
supplied, as this meter makes a dreadful noise and hums 
considerably. We think this must be due to the lamenta- 
tions of the iron core.’ ” 


A practical example of ‘the use of hydro-flying 
machines for communicating with the fleet in the open 
sea near home ports was verified in the Bay of Spezia on 
June 27th. The new Italian Dreadnought Dante Alighieri 
left the arsenal at 8 a.m. for her preliminary trials, which, 
it is reported, gave results considerably above the esti- 
mates. An hour later Captain Guidoni followed on his 
‘“‘idro-volant,”” and, after rounding Palmaria Island 
against a brisk wind, overtook the battleship. which was 
then going full speed for Portofino, circled round her several 
times, lowered his course to within a few metres of the 
bridge, saluted Admiral Patris, and returned to Spezia, 
having flown 50 kiloms. in 40 minutes. The Dante’s final 
trials will take place in a few days. 


THE new water supply for the town of Fraserburgh has 
recently been started. The work has involved an expendi- 
ture of £52,000. A reservoir containing about 65 million 
gallons of water and covering about 25 acres of ground has 
been constructed in the Fedderate district, whence the 
water is conveyed into a service reservoir at Bogensourie. 
This reservoir is capable of containing half a million 
gallons, and acts as a clear water tank for the mechanical 
filters adjoining. The filters, which were constructed 
and installed by Mather and Platt, Limited, of Manchester, 
are capable of treating 500,000 gallons per twenty-four 
hours. The water is conveyed from the clear water tank 
to the town of Fraserburgh, and connected to the existing 
mains with a series of valves whereby, in the event of a 
temporary breakdown in the new supply works, the 
present supply could be turned on. 


In the report of the Public Health Committee of Poplar 
on “ Electrolytic Disinfectant in Relation to Swimming- 
baths ” reference is made to a paper by Dr. J. Graham 
Forbes on the “ Pollution of Swimming-baths.” Dr. 
Forbes says that, ‘‘ considered as a possible means of 
conveying infection, it is a matter of surprise that com- 
paratively little attention has been drawn to the evils 
and dangers lurking in our swimming-baths. Although 
much has been done by Dr. Alexander, Medical Officer 
of Health for Poplar, to point out and remedy these dangers 
by the electrolytic process of disinfection, the subject is 
not one which has been seriously met by medical officers.” 
The cost of the Poplar electrolytic installation, continues 
the report, was quickly recovered, owing to the greatly 
reduced expenditure on disinfectants as compared with 
similar expenditure in previous years, and it is asserted 
that the water in the Poplar swimming-baths is not 
rendered unpleasant. 

THE German Press describes as Mr. Wilbur Wright’s 
‘* scientific testament ’? what is believed to be the last 
letter he wrote, addressed to a well-known German air- 
man at Johannisthal flying camp, near Berlin. The letter 
is interpreted as pointing out the specific path along which 
the aeroplane inventors of the future must proceed. 
It says :—‘‘ Our new aeroplane will represent the develop- 
ment of practically all we have learned since we’ve been 
studying the problem of air transportation. Everybody 
who has ever seen a buzzard flying knows that there must 
be a method whereby human beings can also remain in 
the air once they really find themselves aloft. The sole 
difficulty is that Nature provides birds with the means of 
soaring without exerting themselves, while humans must 
devise artificial means of achieving the same result. The 
real problem now confronting us is to find out whether 
we, too, like the birds—once we’re in the air—can stay 
in it indefinitely. The bird can do it. Why shouldn’t 
men !” 
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Back Pressure in Locomotive Engines. 


AN unusual—we may say, indeed, an unpre- 
cedented—amount of attention has been recently 
directed to railway economics in the United States. 
The spirit of unrest among railway men has been 
in a measure reflected in our own columns. We 
have kept our readers posted up in what has been 
going on at the other side of the Atlantic. We have 
now to direct attention to a really remarkable paper 
read before the fourth annual meeting of the Inter- 
national Railway Fuel Association, held on May 22nd 
to 25th, in Chicago, by Mr. H. B. MacFarland, 
Engineer of Tests, Atchison, Topeka and Santa Fé 
Railway. The author has been carrying out a series 
of tests on the effect of the blast pipe on locomotive 
performances. He has selected as his title the some- 
what awkward words, “ Locomotive Drafting and 
its relation to Fuel Consumption ;*’ but be the title 
what it may, the story he has to tell is startling, 
and very well calculated to make his hearers “ sit up.” 
He begins by stating that the fuel item is one of the 
largest sources of expense, amounting to from 8 to 
10 per cent. of the gross earnings of American railways. 
In 1901 it reached in round figures 105 millions of 
dollars, with 195,560 miles open, and in 1910, 214 
millions with 227,500 miles of line. The entire fuel 
bill of American railways is estimated at 240,000,000 
dollars (or £48,000,000) per annum. Put in another 
way, the cost of each locomotive for fuel is 4000 
dollars, or £800 a year. Mr. MacFarland wants to 
hit on a means to reduce this enormous expenditure. 
The first step is to find the cause of it. To this end 
he has been experimenting with eighteen large loco- 
motives of the following types :—In passenger service : 
Pacific balanced compound, Pacific simple, Atlantic 
balanced compound. In freight service: Santa Fé 
tandem compound, Santa Fé simple, Consolidation 
tandem compound, Consolidation simple, Prairie 
balanced compound, Prairie Vauclain compound, 
Santa Fé Mallet, Consolidation Mikado Mallet, 
Prairie Mallet. Each engine was in regular service 
with its ordinary rated tonnage, and was worked by 
its regular crew, no special instructions being given 
relative to its operation, so that results obtained would 
reflect those obtained under average running con- 
ditions. A sufficient number of observations were 
made to cover completely all the varying conditions 
in speed on the gfades over which the locomotive 
was used. All the engines were comparatively new 
and very large. 

This is a beautiful set of experiments. Mr. MacFar- 
land undertook to do one thing at a time, and spite 
of many temptations to go into side issues he kept 
to the point: What is the influence of the diameter 
of the blast pipe on the economic performance of a 
locomotive ? He went not at all into theory—unless 
we call a statement of what the power wasted in 
the exhaust would be at a given minimum back 
pressure be considered as an excursion into theory. 
Experiments of this kind are usually complicated 
and ruined by alterations in grates, modes of firing, 
and such like, which modify all the conditions. Mr. 
MacFarland put competent men at work, and they 
took quantities of diagrams, the results of sufficient 
numbers being subsequently worked up into charts 
illustrating his paper. The a pressures were 
measured by the use of pipes fin. clear bore, which 
opened into the exhaust bridges in the valve chests, 
instead of as is usual into the sides of the blast pipes. 
At the risk of wearisome repetition we must say 
that it has to be carefully kept in mind that all the 
data collected refer to every-day working practice, and 
have nothing whatever to do with special preparations. 





The first point to attract attention is the enormous 
power wasted in back pressure, and the loss is very 
much greater, as has repeatedly been stated, in the 
compound than the simple engine, because of the 
increased size of the low-pressure piston. “ As 
the back pressure is acting against the piston, it can 
be computed as actual horse-power developed but 
not utilised. When computed in this manner, this 
horse-power is found to amount to from 10 per cent. 
of the total available power of the engine at low speeds 
to over 50 per cent. of the total available power at 
high speeds. This condition holds true with both 
ordinary freight and passenger engines, but for 
‘Mallet’ engines the losses are much greater.” 

Summing up, it may be said that not less than one- 
third of the indicated power never appears at the 
draw-bar. How is this tremendous loss to be reduced? 
Mr. MacFarland has no suggestions to offer. He 
contents himself with putting an array of facts before 
railway men from which to draw their own conclu- 
sions and benefit as best they may. The question 
may be approached from different sides. It is 
certain that the steam must be got rid of, and it is 
a by-word that the trouble lies, not in getting it into 
cylinders, but out of them. Again, it is worse than 
useless to make a boiler steam well if the steam is 
wasted up the chimney. A very instructive involun- 
tary experiment was made which bears on this 
point. During a run with a tandem compound 
coal-burning engine, the nozzle tip in the blast pipe 
blew out, increasing the diameter from 5jin. to 
64in., or 22.4 per cent. For the moment no one 
on the engine knew anything about it. Then the 
boiler pressure fell a little, and the average initial 
pressure in the high-pressure cylinders dropped 
from 153.5 1b. to 150.7 Ib., and in the low-pressure 
cylinders from 59\lb. to 561b. But note what 
followed. The mean effective pressure in the high- 
pressure cylinders increased from 56.2 lb. to 64.6 lb., 
while the mean effective pressure in the low-pressure 
cylinders was increased from 30.5 1b. to 38.1 lb. 
This increased the total mean effective pressure for 
all cylinders from 50.11b. to 60.7 lb.—10.6 lb., 
or 21.2 per cent. The back pressure on the low- 
pressure cylinders, which is directly affected 
by the size of the exhaust nozzle, dropped 
from 9.4 lb. to 5.2 lb., or about 45 per cent. 
Care must be taken not to confuse draught work 
with other things. Even if the exhaust were not used 
at all to make the fire burn, there would be a back 
pressure. But Mr. MacFarland holds, and we think 
justifiably, that this need not exceed 4 lb. per square 
inch, at all events, for the slow speeds—up, say, 
to 30 miles an hour—of the huge freight locomotives 
of which he writes. In what way, then, can we 
reduce the demand for power to make the fire burn, 
which he shows to be so great? He cites cases in 
which this demand increases, while the useful power 
falls off until at last the plotted lines in the chart 
cross, and we find the total power produced in the 
boiler expended, one-half in overcoming back pressure 
and the other in drawing the train. Mr. MacFarland 
refers to substitutes for the simple blast that have 
been suggested. After all, they are very few. We 
have a steam jet in the chimney tried as far back as 
1835. It is efficient, but even more wasteful than 
the ordinary method. Next comes induced fan 
draught, with a fan in the smoke-box, which is a failure. 
There remains only a fan blowing into a closed ash- 


pit. Dozens of patents have been taken out for 
devices of this kind; none seem to have been 
successful. 


But, after all, is it not possible that excellent 
results can be had with things as theyare? Is there 
any reasonable doubt that the engine referred to 
above which had its nozzle ring blown out was a 
better locomotive afterwards? It is obvious that 
the enlargement of the exhaust nozzle altered the 
whole régime of the engine. Albeit the boiler pressure 
was reduced the machine could pull more, and its 
speed remained unaffected prejudiciously. The facts 
deserve the most careful consideration. It is a 
2-10-2 engine; the cylinders are 19in. by 32in. 
and 32in. by 32in.; the driving wheels are 57in. 
in diameter; the tractive effort is 26,800 lb.; the 
diameter of the chimney 17}in.; working pressure 
225 1b.; total heating surface 6.807ft. It is not 
remarkable that variable blast pipes have been sug- 
gested and used, but so far as can be learned, in this 
country at all events, while their use may do good, 
the enginemen never seem to be able to find a relation 
sufficiently close between the variable exhaust and 
the benefit to justify them in “ bothering with it” 
on the road. If there was a gain it is to the last 
degree likely that men working on the premium system 
would welcome the device and use it. The obvious 
deductions from Mr. MacFarland’s facts are that we 
attach too much importance to high boiler pressures, 
and that a gain in efficiency would be obtained at 
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once by enlarging blast orifices and letting the pres- 
sures fall if they must, and this should be specially 
true of fast trains. On a certain railway in this 
country some thirty years ago a new locomotve 
superintendent came into power. One of his first 
steps was to open up all his blast pipes. He was 
told his engines would not keep steam. They did 
not ; but his trains kept time, and that with a greatly 
reduced coal bill. We find in the history of the 
locomotive that every effort at improvement takes 
the same direction. It is always to make more 
steam, and higher pressure steam, and due attention 
is never paid to the means by which this higher 
pressure and greater quantity is obtained in relation 
to the work done in the cylinders in supplying air to 


the grate. Plenty of experiments have been made 
to get at what is called blast pipe efficiency. The 
records of the Patent-office simply swarm with 


evidence of;this. But the efficiency has no necessary 
connection with the efficiency of the engine as a 
whole. There is the further difficulty about the entire 
question that so much depends on the fireman. 
We have no standard to go by, and one man will 
secure excellent results and another the worst under 
just the same conditions; but with this and many 
cognate questions, of course, Mr. MacFarland has 
nothing for the moment todo. Reduced to its lowest 
terms his teaching deals simply with the relation 
existing in practical life between the diameters of 
blast pipes and the net efficiency of locomotives. 


Explosions of Carbonaceous Dust. 


Ir is now very generally recognised that finely 
divided carbonaceous matter may under certain 
circumstances possess highly explosive and dangerous 
characteristics. The investigations which have been 
and are being carried out in nearly all mining coun- 
tries into the explosibility of coal dust have convinced 
most people that this particular class of carbonaceous 
matter is even more dangerous than accumulations 
of fire-damp. But it is not only in the mine that 
disaster from this cause lies latent. It cannot be 
too clearly understood that wherever carbonaceous 
dust is produced, no matter from what source it 
arises, there is more than the possibility that sooner 
or later all the conditions requisite for the develop- 
ment of an explosion may simultaneously arise. 
The disastrous accidents which occurred at Messrs. 
Primrose’s provender mill at Glasgow on the 10th 
of November last year, and at Messrs. Bibby’s 
oil-cake mill at Liverpool a fortnight later fully 
illustrate our remarks. The reports of the factory 
inspectors who inquired into these explosions have 
just been issued by the Home-office, and with com- 
mendable forethought they have been bound together 
in a single “ white paper.” 

The Glasgow explosion was inquired into by Mr. 
Sydney Smith, Inspector for Dangerous Trades. 
In this case, China beans, after washing and drying, 
were crushed and broken between chilled cast iron 
plates and then ground between stones. The in- 
spector has come to the conclusion that it was on 
the floor devoted to the latter millstones that the 
explosion originated. That it was a dust explosion 
there seems to be no room to doubt. A sample 
of dust collected from one of the beans in the mill 
was examined as to its explosive qualities. It was 
found to be ignitable at a temperature of 1050 deg. 
Cent., which is lower than the ignition point of 
many coal dusts. Further, the flame travelled 
appreciably faster through the bean dust than 
through most samples of coal dust tested in a similar 
manner. Mr. Smith is of the opinion that the disaster 
arose from the fall of some dust from an overhead 
beam into the naked flame of a gas jet used 
for lighting purposes, and that the propaga- 
tion of the explosion is to be attributed to the dis- 
turbance of fresh dust by the initial explosion. 
The disaster at Liverpool was investigated by 
Mr. John Jackson. Here there is every reason to 
suppose that the explosion started in a cellar con- 
taining a number of disintegrators employed for 
grinding oil-cake, locust beans, and other material. 
It is practically certain that the driving belt of a 
disintegrator broke and threw up a cloud of dust 
from the accumulation on the beams and machinery. 
How this cloud was ignited is less clear. There 
were no lighted gas jets in the neighbourhood of the 
cellar at the time of the disaster, and on the whole 
the cause of ignition must be left an open ques- 
tion. Three plausible theories, however, have been 
advanced. It is possible that when the belt broke 
a workman may, in the darkened state of the room, 
have struck a match. Subsequent experiment 
showed that a cloud of the dust could be fired by an 
ordinary lucifer match when ignited in the cloud. 
In the second place, it is pointed out that the dis- 
integrators were each provided with an electro- 











magnetic device for removing particles of iron from 
the feed. The wires of the magnets of one machine 
were found after the explosion to be broken and fused 
at the loose ends, and it is thus possible that the igni- 
tion of the dust was caused by a spark from these 
wires. Here, again, experimental confirmation can 
be produced, but the sequence of the breaking first 
of the belt and then of the magnet wires is not 
readily explainable. The third theory is based on 
the fact that a fuse wire near the broken belt, and 
forming part of the electric lighting circuit was 
subsequently found to have blown. In addition, 
a 16-candle-power carbon incandescent lamp on the 
same circuit as the blown fuse was found to be 
broken after the explosion. This lamp is known 
to have been in use shortly before the disaster occurred. 
It is, therefore, regarded as possible that the lamp 
broke coincidently with the belt, that “ arcing 
over” took place, and that the fuse was in conse- 
quence blown. That such a fuse, if blown in a cloud 
of the dust, would cause ignition, has been demon- 
strated by experiment. 

These two. explosions involved the deaths of 
44 persons and injuries to 109 others. Apart from 
the gravity of these figures the disasters are of the 
greatest significance to the owners of a very large 
number of mills, to the workpeople employed therein, 
and to the engineers responsible for their equipments. 
The primary point to remember is this, that wherever 
carbonaceous dust of practically any kind is pro- 
duced in any quantity conditions of safety should 
be enforced as rigorously as they are in a modern 
coal mine. This at once stamps the use of a naked 
flame for any purpose in such situations almost as 
criminal. If artificial light be required, incandescent 
electric lamps alone should be used. Mr. Jackson, 
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that the protection of trains is to be revolutionised, 
and that no more accidents will occur, it is desirable 
to point out certain conditions that must be met 
so that loopholes for new dangers may be avoided. 
It is not desirable that trains should be automa- 
tically stopped on any part of the line. Were this 
done in a tunnel, on runaway catch-points, or on a 
viaduct, for example, greater dangers might be 
introduced than those the stoppage was intended to 
avoid, and there are other evils connected with 
pulling up a heavy train when ascending a steep 
gradient, and to trains being stopped on level cross- 
ings. The control, as displayed at Stratford, is 
fixed in the guard’s van and not on the engine, and 
a light engine cannot, therefore, be protected, nor 
can a goods train that has broken in two, if the first 
part has run forward and left its protector—the 
guard’s van—behind it. In fact, it is difficult to 
see how goods trains in this country are to be 
protected at all, as very few have continuous 
brakes, and with them, if the engine alone were 


equipped, there would certainly be disasters 
owing to the wagons buffering up when the 


engine was suddenly checked. How the guard and 
signalmen are to know that the apparatus on the 
van is working properly, and how they are to act 
should it be out of order are questions that must be 
satisfactorily settled. Then there is also the objection 
that such equipment would interfere with junction 
working on railways, and prevent permissive working 
for goods trains, and so cause delay. The question 
may also be asked whether the use of steel and ferro- 
concrete slseepers and the steel flooring of bridges, 
will not interfere with the system. It is possible 
the inventors have recognised these difficulties and 
see their way through them, but we point them out 


we notice, recommends that such lamps should be | lest it should be assumed that there are no obstacles 


provided with outer dust-tight glass covers, and that | to the adoption of the principles of the system. 


special protection of all conductors, switches, fuses, | 


&c., should be enforced. Particles of iron or steel 
in the material being ground should be removed 
by efficient electro-magnetic separators. Finally, 
every precaution should be taken against the escape 
of dust into the atmosphere, and if this, as is almost 
certain, cannot be completely avoided, thorough 
cleansing of all machines, elevators, conveyors, and 
wherever dust is liable to accumulate, should be 
carried out daily and preferably by suction methods. 
The design of the building should be duly influenced 
by these suggested requirements. Open beams or 
girders and all ledges or projections should be entirely 
avoided. It is even possible that in the near future 
new buildings of this class will require to be con- 
structed and isolated much in the same way as those 
of a powder or ammunition factory are at present. 


The Automatic Control of Railway Trains. 


Nort only the lay but some of the technical press 
has waxed very eloquent over a series of experiments 
carried out on Friday last at the Stratford-on-Avon 
and Midland Junction Railway Station, Stratford- 
on-Avon. These tests were based on some earlier 
experiments made at the same place whereby telephone 
messages were conveyed between a station and a 
moving train by what were called “ wireless” cir- 
cuits, but which were really sent by means of induc- 
tion between a fixed metallic circuit buried in the 
permanent way and an insulated copper coil mounted 
on the guard’s van of a train. This, as far as it went, 
was a practical scheme. It would necessitate vari- 
able tuning of the electric waves, so that a train 
on the up main and one on the down main, or that 
on an up loop and another on a down loop might 
each get their respective messages, and something 
would have to be done so that a through circuit 
could be obtained for a message that was beyond the 
local area, but such arrangements could be made 
without much difficulty. Whether there is any 
call for the system and whether it would pay are 
not questions that need now be discussed. Suffice 
to say that the scheme was practical. 

Now, Mr. von Kramer, the inventor, has gone 
further, and proposes, as successfully demonstrated 
last Friday, that the signalman shall have power 
automatically to pull up a train, and that a train 
that has entered on to a section improperly shall be 
stopped, even though the signals are in its favour. 
Furthermore, he proposes that if conflicting trains 
enter a danger zone they shall both be automatically 
stopped. This has been achieved by the use of a 
resonating relay jointly invented by Mr. von Kramer 
and Dr. Gisbert Kapp, which relays the impulses 
received on the train into currents that close the 
regulator, open the continuous brake valve, restore 
signal arms, &c. &c. This and much more was seen 
in work last week. But before the inventor, who 
deserves much credit for what he has so successfully 
done, and his friends get carried away with the idea 








But when all these difficulties have been met 
there remains the point as to the need of the system. 
It will not prevent derailments, and therefore would 
not have avoided the recent Charlestown curve acci- 
dent, for example, nor will it guard against buffer-stop 
collisions. There are only, then, collisions to be 
dealt with, and these are comparatively few in num- 
ber considering the amount of traffic handled, and 
the few there are might be further reduced by the 
use of less costly apparatus, e.g., track circuits and 
the control of the signals by the block instruments, 
the instruments, in turn, being controlled by the trains. 
Considering, also, how fully signalled the lines in 
Great Britain are, and how well the signalmen do 
their work, there seems little need for such a costly 
apparatus as that proposed. The conditions in 
America and India are different, and at first it might 
be thought that there was a field in those countries, 
but with the long distances between stations the cost 
would then be very high, and hence the openings for it 
there do not seem very bright. It is too frequently 
assumed that because a thing can be done therefore it 
should be done. Mr. von Kramer has invented a very 
ingenious method of controlling moving trains, and he 
has shown by his demonstration that the method 
works well. But there is a great difference between 
working well and being worth adopting, and Mr. von 
Kramer must bear that in mind if he finds railway 
engineers and managers unwilling to countenance the 
revolution he proposes. 


The Loss of the Akron Dirigible. 


On July 2nd the American airship Akron, with 
her designer, Mr. Melvin Vaniman, his brother, 
Mr. Calvin Vaniman, and her crew of three men, 
was destroyed by fire during a flight over the sea 
near Atiantic City. The ill-fated ship was designed 
on a novel principle, known as the internal-pressure 
system, and her loss appears to have been due to a 
danger inseparable from this system. The vulcan- 
ised balloon cloth used in an ordinary semi-rigid 
dirigible is fairly strong, but is not calculated to 
withstand any great internal pressure. The extent 
to which her lift can be controlled by pumping air 
into the ballonets, and so increasing the weight of 
the contents of the gas bag, is therefore very limited ; 
and when the gas is expanded by sun shining upon the 
envelope, or when the external pressure is reduced 
by the airship rising into thinner air, it is necessary 
to allow a quantity of the gas to escape in order to 
keep down the internal pressure. To avoid this loss 
of gas, and to enable the airship to keep the air for 
a long period, the envelope of the Akron was made 
of wire cloth, consisting of fine steel wires in. 
apart, embedded in vulcanised fabric. A strip of 
this cloth lin. wide was capable of sustaining a 
weight of 1000 1Ib., and the envelope was able to 
support an enormous internal pressure. The gas 
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bag was therefore pumped full of hydrogen at above 
the atmospheric pressure, and this compression was 
further increased by pumping air into the ballonets. 
In the account of the loss of the ship we read that 
the lifeboat carried under the car was inadvertently 
left behind at the last moment, which would be 
equivalent to the juss of several hundredweight 
of ballast. The crew was observed to be making 
great efforts to keep the ship down; that is, the men 
were running the air pump hard to force more air 
into the ballonets. A sudden rise of temperature 
occurred as the sun emerged from the mist, and the 
ship quickly rose to a height of 1000ft. This appears 
to show that the envelope was already leaking, as, 
being inelastic, it was incapable of increasing in 
volume, and the lightening must have been due to 
the escape of a portion of the compressed gas. It is 
possible that the envelope had been damaged in the 
previous accident to the airship, which was due to 
the guide-rope fouling a propeller. The reduced 
external pressure apparently caused the leak to ex- 
tend, and a spout of flame was observed to emerge 
from the gas bag, nearly amidships. This can only 
have been due to a powerful jet of compressed gas 
reaching the engines, and being ignited by the 
exhaust. Hydrogen escaping, at normal pressure, 
from a leak would rise and be dissipated harmlessly, 
without much risk of its being blown down on the 
car. As regards the source of ignition, it is incon- 
ceivable that the men were smoking, and a back-fire 
from the exhaust would appear to have been the 
only possible source of danger. The lesson to be 
drawn from this unfortunate occurrence is that 
if the Vaniman_ internal-pressure construction is 
ever repeated, the gas bag must be fitted with efficient 
safety valves, and must be tested for leaks, under 
pressure, before every ascent. 


The French Trade Congress. 


ALTHOUGH positive results are not usually to be 
expected from congresses which deal mainly with 
economical questions, the Foreign Trade Congress held 
in Paris recently has awakened a good deal of confidenec 
in commercial] and industrial circles, which believe that 
the outcome of the deliberations will be the provision 
of greater facilities for carrying on business abroad. 
The progress of the foreign trade of France is rela- 
tively much slower than that of most other com- 
mercial countries, and it was in the hope of bringing 
about a reform in this state of things that the national 
congress, the first of its kind, was organised. So 
far, French trade has suffered from a lack of suitable 
organisation, as well as from economical disabilities 
which have probably raised the cost of production to 
a higher level than it is elsewhere. Consequently, 
the recommendations of the Congress were mainly 
in favour of grouping together similar interests with 
a view to their being properly represented in foreign 
markets, and of adopting an effective system of publi- 
city for bringing French goods to the notice of foreign 
buyers, such, for instance, as the creation of per- 
manent showrooms in different centres. As a means 
of facilitating the export trade, special stress was 
laid upon the improvement of the inland waterway 
system and its connection with the railways. The 
most urgent of these undertakings is the carrying 
out of works for keeping open a sufficiently deep 
channel in the Loire, which is constantly being silted 
up, despite the large sums that have been spent of 
late years to make the river navigable ;_ the utilisa- 
tion of the Upper Rhone between Lyons and Geneva ; 
the construction of a canal between the Garonne 
and the Loire; the widening of the Berry Canal ; 
for which the Chambers of Commerce in the depart- 
ments of Cher and Allier offer to find the necessary 
£2,000,000 if the State will undertake to pay it back 
by yearly instalments ; the deepening of the Seine 
between Paris and Rouen, and the creation of a port 
in Paris, which last project seems already in a fair 
way of realisation. Perhaps the most interesting 
proposal of the Congress was the creation of an 
international court of arbitration, on the lines of 
the one at The Hague, for settling all strike and similar 
disputes. Unfortunately, it is to be feared that 
thisis one of those things that are not likely to go 
much beyond the range of congressional discussion. 








LITERATURE. 


Motor Car Engineering. Vol. I.: Construction. By 
A. Graham Clark. London: Constable and Co., 
Limited. 

Mucn of the literature published on this subject 

in book form is written either for the benefit of the 

amateur or for the professional motor car engineer. 

The present book is primarily intended for the use 





of students of the subject, and has been mainly written 
from notes used by the author in his lectures at the 
Polytechnic School of Engineering, Regent-street, 
London. To these the information cannot fail to 
be of material benefit, as the whole of the compre- 
hensive subject has been well covered with the ex- 
ceptions of the materials of construction and the 
problem of balancing, which belong to design and are 
confined to Volume II. The book contains twenty- 
four chapters dealing with :—The general principles 
and construction of the petrol motor, details of engine 
construction, petrol, fuels other then petrol, car- 
buretters and carburation, thermodynamics of the 
petrol engine, horse-power, mechanical thermal and 
combustion efficiencies, the principles and construc- 
tion of coil and accumulator ignition apparatus, 
magneto ignition, engine control systems, cooling 
systems, crank effort diagrams, clutches and brakes, 
change speed gears, transmission gear, steering gears, 
lubricants and lubrication, chassis construction, 
general principles of the steam car, steam engines 
and condensers, steam generators, and the electric 
car. The second and third chapters dealing with 
the general principles and construction of the petrol 
engine and details of engines, cover these branches 
of the subject fairly well, but most motor car engineers 
will take exception to the author’s statement on 
page 30 that ‘“‘the .nherent defects possessed by 
such [poppet] valves must eventually cause them to 
be discarded.’’ He enumerates the principal troubles 
experienced with these valves as follows :—Noise 
due to the hammering of the tappets, risk of broken 
valves and springs, leakage from warped valves and 
seats, insufficient area in opening and closing, and 
power absorbed in operating the valve gear. With 
regard to the question of noise, in most modern 
poppet valve engines this has been almost entirely 
eliminated, broken valves and springs are troubles 
scarcely ever heard of except under extraordinary 
circumstances such as racing, and leakage due to 
warped valves and seats is easily remedied. There 
is certainly some difficulty in providing valves of 
large enough areas, and the volumetric efficiency 
of the poppet valve engine suffers somewhat on that 
account. It is easy enough to get the gas out of a 
cylinder, but it is getting it in that makes a petrol 
engine ‘‘ either a pig or a horse.”’ Nor is the power 
absorbed in operating the valves a negligible quantity, 
especially when the valves are of ample size. These 
drawbacks notwithstanding, the poppet valve engine 
must be admitted to be equally as reliable as any of 
its competitors up to now, and possesses certain 
advantages which are absent in the latter. It is 
unfortunate that these chapters on engine design 
have not been rounded off by the inclusion of the 
two new engines shown at Olympia last November, 
namely, the single-sleeve engine of the Argyll Com- 
pany and the rotary valve motor made by Darracgs. 

The chapters dealing with petrol and fuels other 
than petrol, contain very complete discussions of the 
methods of production and the relative power-giving 
qualities of all the known fuels. The thermo- 
dynamics of the petrol engine, the methods of cal- 
culating the power developed and ignition systems 
are also well explained. The chapter on change 
speed gears deals chiefly with sliding gears and 
epicyclic gearing. In this respect the book might 
have been brought more up to date by the inclusion 
of a description of one of the several forms of change 
speed gear boxes, in which pitch chains are used to 
communicate motion from one shaft to the other. 
The chapter on chassis construction might have been 
materially improved by the inclusion of dimensioned 
drawings of typical pressed ‘steel frames, showing 
how the various stresses are allowed for. On the 
subject of transmission gear the author has something 
to say regarding worm gearing—the present fetish 
of the motor car owner. We are glad to see that he 
holds sound views respecting the relative merits of 
the properly cut bevel and worm gearing. His 
remarks on the lubrication of worm gears are, however, 
open to criticism. He says that ‘“‘ at one time when 
both the worms and the wheels were badly formed 
it was essential that the worms should run in an 
oil bath, but now-a-days, so long as the wheel teeth 
dip in a well of oil, sufficient oil adheres to the teeth 
to well lubricate the parts.”” Some of our leading 
motor car builders will tell him that their experience 
does not support this assertion, and it is obvious 
that in starting up a large portion of the periphery 
of the wheel must be dry, and cause considerable 
friction in contact with the worm before it reaches 
the oil in such cases. It would seem that unless the 
oil can be injected under pressure between the fric- 
tional surfaces, the most effective method of arranging 
a worm drive for motor cars is that in which the worm 
is submerged in oil. In the same chapter, the author 
includes a number of sectional drawings of back 
axles. Among these is the arched axle adopted by 
one well-known firm. Opinions differ regarding the 
merits of this axle, and it is questionable whether 
the arch for this purpose possesses any advantage. 
If it be considered as a beam, the arch is certainly 
the stronger form, but as used in a motor car the 
weight only falls at each extremity. 

The value of the book to students is enhanced by 
the addition of the syllabus in motor car engineering 
at the City and Guilds Institute, and specimen 
examination papers. With one or two exceptions, 





the illustrations are well reproduced. 





The Theory and Practice of Heating and Ventilation. 
By ArrHur H. Barker, B.Sec., B.A. London: 
The Carton Press. 1912. Price 25s. net. 


Tuis is a large volume of over 700 pages with numer- 
ous illustrations and diagrams written by an author 
who has devoted great attention to the theory and 
practice of the art upon which he writes. When 
Hood wrote his classic work upon the same subject it 
was the first scientific treatment of the problem of 
heating, and was the book of reference for foreigners 
as well as for ourselves. For many years past no 
book has been written by an English author on this 
subject which could compare with those written by 
German authors, and as most of the important works 
have not been translated into English it followed that 
works by American writers were the only books avail- 
able to the English student or practical man who could 
not read German technical literature with ease. In 
the American works very little information of prac- 
tical use could be gained on such subjects as the calcu- 
lation of pipe sizes in heating installations, and a 
great deal was left to empirical rules which, however 
useful for small works, were of little use in important 
schemes. 

The author very rightly points out that the prob- 
lems of heating and ventilation are amongst the most 
subtle, and most difficult of accurate solution of any 
with which an engineer has commonly to deal, and with 
this statement we cordially agree. Books and papers 
on the subject have been written by so-called practical 
Englishmen, that is to say, by persons engaged in the 
art of carrying out heating and ventilating installa- 
tions and making their living thereby. Such papers 
have been the cause of what Gilbert, in his opera 
libretto, called “‘ innocent merriment,”’ to continental 
engineers. The pages of our chief engineering papers 
are never occupied with discussions of the subject, 
although in Germany and the United States such 
matter is thought worth attention. The chief 
engineering societies rarely accept any paper upon the 
subject, and when they do so the discussions are not 
in any way worthy of the subject. It is only within 
the last year that the University of London has 
thought the subject to be of sufficient interest to be 
included in the curriculum of any one of its colleges. 
For all these reasons we heartily welcome the appear- 
ance of this volume, which may truly be said to offer 
in an English dress information which has been for 
many years at the disposal of the engineering con- 
tractor on the Continent of Europe, and not only at 
his disposal but intelligently used by him. 

We have long wished that some competent person 
would translate Rietschel’s works into English, but 
no doubt the labour of transposing the voluminous 
tables with dimensions expressed in the metric system, 
heat in calories, and pipe sizes differing from the 
British standards was a sufficient deterrent. The 
present author has, however, put his tables into a form 
somewhat similar to that of Professor Rietschel, but 
has not attempted to make them so detailed and 
elaborate as those of the illustrious German. 

The unit of pressure adopted for heating installa- 
tions in this work is the water column at 200 deg. Fah. 
with the height expressed ininches. This is, of course, 
a very suitable unit for gravity circulations, but for 
large schemes where the differential head may be 
20ft. or over it is, in our opinion, better to express the 
value in feet head or pounds. 

It is impossible to deal here with all the points of 
interest in the work, but we may say shortly that the 
author begins by describing the properties of matter, 
motion, energy, heat, air, water, and steam, and then 
considers the flow of fluids. For water he adopts 
Weisbach’s formula, which gives the loss of head in 
three parts, namely, the starting head, the resist- 
ance of the straight part of the pipe, and the sum of 
the resistances of single obstructions, such as bends, 
&c. In order to simplify calculations a table is 
given showing the deliveries of water in pounds per 
hour at 160 deg. Fah. by pipe sizes varying from }in. 
to 6in. diameter at velocities ranging from lin. per 
second to 12ft. per second, and also the corresponding 
loss of head in 10ft. run of pipe in inches of water 
column. The author also gives two plates of curves 
showing the carrying capacities of water pipes in pounds 
and in B.Th.U.’s per hour for given differences of tem- 
perature at all velocities from Qin. to 35in. per second. 
In Chapter VI. he deals with the hygiene of ventila- 
tion, and cites the results of recent investigations by 
Dr. Leonard Hill, of the London Hospital, some of 
which are entirely opposed to the views generally 
held. It appears proved that breathing of air con- 
taining CO, up to 300 parts in 10,000 made little 
difference to the subject upon whom the experiments 
were made. The theory that the ill effects of bad 
ventilation are due to the relative diminution in the 
quantity of oxygen has been proved equally untenable. 

Subsequently the author discusses the methods of 
moving air in buildings and the best points for the 
introduction of air. Considerable space is devoted 
to the types and forms of fans, and then the trans- 
mission of heat is discussed. Chapter XIV. brings 
us to the practical discussion of the heating problem, 
and deals with the determination of the quantity of 
heat lost from a room, the constants for which have 
chiefly been determined by continental workers. 

We believe the work will be of the greatest assist- 
ance to all practical heating engineers, and will become 
the standard book of reference. 
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THE ROYAL AGRICULTURAL SHOW. 
No. L 

Few if any better sites’for the accommodation of a 
great showyard such as that of the Royal Agricultural 
Society could be found in this country than the present 
one on the Town Moor at Doncaster. The Town 
Moor consists of over 180 acres, and is the property of 
the Doncaster Corporation. It adjoins the Great 
North Road and is approached from the town by a 
wide and beautiful road. Although about two miles 
from the nearest railway station it is easy of access on 
account of the excellent service of electric tramcars 
which run to the entrance. Doncaster offers the 
further advantage over many other towns at which 
the Royal Show has been held in being able and 


























an embargo on the exhibition of cattle, sheep, and 


| do not remember a show in which so few really new 


pigs. Coming at so late an hour the decision caused a | machines or radical improvements in existing appli- 


sensation, and the Royal Agricultural Society will 
be a substantial loser by the unfortunate outbreak. 

The number of stands in the implement section— 
442—compares well with earlier shows. The amount 


of shedding allotted is 13,538 square feet, and there | 


are numerous exhibits in the open. Forty-seven 
entries were received of new implements for the 
Society’s silver medals. There has also been a com- 
petition for corn and seed drills, the first that has been 
held since 1874. These were carried out by the 
Society in April last at a farm near Rotherham. For 


the purposes of the trials the machines were divided | 
into two classes, namely, a class for drills for corn | 


and pulse, for which a first prize of £10 and asecond 











Fig. 1—26-H.P. DAIMLER 


accustomed to deal with vast crowds. It is well 
served in the matter of railways by several of our 
great companies, including the Great Northern, 
which owns the station, Great Eastern, and the Great 
Central lines. The station is one of the largest belong- 
ing to the Great Northern Company. It is situated 
on the company’s main line 156 miles from London, 
18 miles from Sheffield, 343} miles from Bradford, 
274 miles from Leeds, and 32 miles from York. To- | 
gether with its suburbs the total population must be 
close upon 50,000. The Town Moor may be taken as 
an example of Doncaster’s municipal enterprise, and 
the horse races which are held there annually are said 
to yield a profit of about £18,000, or something like 
4s. 6d. in the pound on the rateable value of the town, | 
which is thus able to claim to be one of the lightest 
rated towns in the kingdom. 
Although the sporting side of Doncaster is probably | 
most familiar, the town has also a claim upon the | 
regard of engineers for two reasons. First, because | 
it was in Doncaster that the Rev. M. Cartwright, the 
inventor of the power loom—who, finding nobody |} 
in Lancashire willing to give his invention a trial— | 
established and operated a weaving mill about the year 
1786, the power for which was provided by a bull. | 
There are unfortunately no such mills in the vicinity | 
of Doncaster at the present time, but engineers will | 
not require to be reminded that there is one large | 
engineering works covering some 80 acres of ground 
which finds employment for several thousand hands. | 
We refer, of course, to the locomotive and coach- 
building works of the Great Northern Railway Com- | 
pany. Doncaster is also making great strides as a | 
centre of a new coal mining district. Until a few | 
years ago it was considered that the eastern limit of | 
the South Yorkshire coalfield was marked by the | 
Great Denaby pits in the Conisborough district, but | 
it has now been, proved to extend beyond Doncaster 
as far east as Scunthorpe. The coal found is that of 
the rich Barnsley seam, and is of such a thickness and | 
so easy of access as to repay working. It is said that | 
there is an untouched seam 8ft. thick beneath the | 
present showyard. The greatest improvement which 
has, been carried out in recent years in Doncaster is 
the building of the new Marsh Gate Bridge, measuring 
with its approaches about a quarter of a mile long. | 
This was found necessary to replace the level crossing 
over the Great Northern Railway. | 
With all the advantages which Doncaster can claim 
as a rendezvous for this great agricultural function, 
it is rather remarkable that it has only been chosen | 
on one former occasion, namely, in 1891. Other | 
Yorkshire towns visited have been York in 1848, | 





| exhibits by New South Wales, 


AGRICULTURAL TRACTOR 


prize of £5 were awarded to the firm of Francis 
Walker and Sons, Tithby Bingham, Notts, and a class 
for drills for grass and clover, coulter, and broadcast, in 
which the same firm was the only exhibitor. The 
prize-winning machines are on view at Doncaster, but 
do not call for any special notice at our hands. The 
entries for the Society’s silver medals are of an 
extremely miscellaneous character. They include 
agricultural tractors, grinding mills, horse collars, 
wire fencing, incubators, roller flour milling machines, 


| root cleaners, and field gates. 


Quite an attractive feature of the showyard is pro- 
vided in the stands of various Colonial Governments, 
prominent among which is that of the Commonwealth 





ances were to be met with as at Doncaster. This 
fact would seem to point to the conclusion that some. 
| thing approaching finality in the design of agricul- 
| tural implements has been reached. ‘There is, how- 
| ever, probably another and even more satisfactory 
/reason from a commercial point of view, namely, 
| the busy state of the engineering industry which 
| happily exists. We have frequently noted that tho 
| better the state of trade the fewer the novel features 
| at exhibitions of this kind. 

The race for supremacy between steam and explo- 
sion engines, which has been a marked feature of these 
shows for some years, continues to go in favour of the 
| latter, and the handy oil engine may be seen adapted for 

every conceivable purpose on farms and estates which 
require mechanical power. The oil tractor, such as is 
made by Marshalls, of Gainsborough, may be cited 
as an example of this. The use of these machines 
has long since passed out of the experimental stage. 
Ordinary paraffin or petrol may be used. These 
engines are adapted either for ploughing, cultivating, 
or haulage work, and are capable of supplanting a 
whole stud of horses. Of the two machines exhibited 
one has a two-cylinder engine developing from 30 to 35 
brake horse-power, and the other has four cylinders 
developing twice this power. The power generated 
by the engines is transmitted to the road wheels 
through a two-speed gear. The makers state that 
from actual experience gained with the smaller of 
these tractors hauling a four-furrow plough, one acre 
of land can be ploughed at a cost of not more than 
6d., the figuie covecing all charges for oil fuel, 
labour, and incidentals. As regards thrashing, 860 
bushels of oats have been dealt with in six hours with 
an expenditure of under 10 gallons of paraffin. It 
is further a matter of the makers’ experience with 
both kinds of engines that owing to the driving wheels 
of oil tractors being constructed of a large diameter 
and width, weight for weight the tractive power of the 
oil tractor far exceeds that of the steam tractor. We 
have already described this type of machine. The 
firm of Marshall, Sons and Co. is also represented at 
Doncaster by steam traction engines, portable 
engines, stationary oil engines, andthrashing machines. 

A different method of solving the internal combus- 
tion tractors problem is shown by the Daimler Com- 
pany. A 36 horse-power agricultural tractor intended 
for ploughing, hauling, direct or by cable, is shown in 
the accompanying sectional drawing, Fig. 1. This 
machine has a vertical sleeve valve engine 120 mm. 
bore and 150 mm. stroke, and has four travelling 
speeds forward and one reverse. The speeds are 1}, 
2}, 34, and 6 miles per hour at 1000 revolutions of the 
engine. The road wheels are driven through the 
medium of a clutch to a change speed box and from 
thence onwards to a gear box of bevel and spur gears. 
The engine is fitted with a governor for use when driv- 
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Fig. 2—-3-4-TON DAIMLER PETROL LORRY 
of Australia, in conjunction with which are shown ing a thrashing machine. The lubrication of the 


Victoria, Queens- 
land, South Australia, Western Australia, and 
Tasmania. The forestry section of the show, which 
was first held in the year 1904, has increased greatly 
in dimensions and general interest. This year it is 





1883 and 1900, Leeds 1861, and Hull in 1873. The | divided into twenty-one sections, consisting of com- 
attendance in 1891 was 111,500 and the financial | petitive classes for special medals and classes for 
result was a small credit balance. It was confidently | specimens ‘for exhibition only.”’ Exhibits in con- 
anticipated that the financial results of the present | nection with agricultural education have been sent 
exhibition would compare favourably with other years | by the Midland Agricultural and Dairy College, 
if the weather proved congenial. The weather on the Kingston, Derby, the College of Agriculture and 
opening day, however, was vile, and to add to Don- | Horticulture at Holmes Chapel, the Agricultural 
easter’s misfortunes one of the most attractive sec- | Education Association, and the Royal Agricultural 
tions had to be abandoned at the eleventh hour owing | Society's Woburn experimental farm. 

to the outbreak of foot-and-mouth disease among Turning to the implement section, the display 
cattle. It was not until Monday last that the Board | altogether is probably the best and most effective that 
of Agriculture, in the interests of stock breeding, placed has ever been got together in these islands, but we 





| engine is carried out through the agency of a multiple 


plunger pump which delivers equal quantities of oil 
to troughs placed under the connecting-rods. Fig. 2 


' shows a 3-4 ton petrol lorry fitted with a sleeve 


valve engine, 110 mm. bore and 150 mm. stroke. The 
gear box is of the chain type, providing three speeds, 
5, 10-5, and 18 miles per hour, and a reverse speed 
of 4:5 miles per hour at 1200 revolutions of the 
engine. The live axle is driven by worm gearing 
fitted in a cast steel box. Two brake systems, 
operated by pedal and hand lever, are used, each 
acting upon drums bolted to the rear wheels. 
The framework is made of ash beams reinforced by 
nickel steel plates and braced by cross members. 
This is the first occasion on which Aveling and 
Porter, Limited, Rochester, have been represented 
by a vehicle driven by an internal combustion engine. 
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It is a 3-ton petrol wagon designed on sound motor 
omnibus lines and built almost entirely in the exhi- 
pitors’ works. It is propelled by means of a four- 
cylinder vertical petrol engine with cylinders 4}$in. by 
54in., giving 32 brake horse-power on R.A.C. rating at 
900 revolutions per minute. ‘The poppet valves are 
all on one side of the engine and enclosed and the 
cylinders are cast in pairs. The engine has thermo- 
syphon cooling and forced lubrication to the crank 
shaft bearings and big ends through a hollow shaft, 
the oil pump being driven by spiral gear from the cam 
shaft. A conical leather-faced clutch of large pro- 
portions, four-speed gear box with ball bearings, and 
short shafts and gate change, and a worm-driven live 


sides, and the differential gear can be locked by the 
driver without dismounting. The springs are of the 
laminated type attached by sliding bearings in the 
main axle brackets, the whole arrangement being 
fixed on the outside of the horn plates. Improvements 
have also been effected in the design of the firm’s com- 
pound road locomotive, which has cylinders 6Zin. and 
llin. diameter by 12in. stroke, the boiler pressure 
being 180 Ib. and the heating surface 142 square feet. 
As in the smaller tractor, the boiler is of the Belpaire 
pattern. The cylinders have outside valve chests 
and are bolted to pressed steel seatings riveted to the | 
boiler. The double drive and the outside spring | 
arrangement above referred to are also features of | 
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Fig. 3—AVELING AND PORTER’S 3-TON PETROL WAGON 


axle with ball bearings complete the transmission 
system. The wheels are of steel fitted with rubber 
tires. The main frame is straight and of channel 
section 5in. by 2}in., gusseted and cross stayed. The 
brakes are of two kinds, internal, expanding on the 
back wheels, and external on the countershaft. The 
engine is fitted with a high-tension Bosch magneto 
with variable timing. An accelerator pedal is pro- 
vided and acts on the throttle valve. The radiator 
is built up of copper tubes. 

A further recruit to the ranks of motor wagon 
builders is found in Clayton and Shuttleworth, 
Limited, Lincoln. They have adopted the well- 
known lines which embody a locomotive boiler with 





this engine. A further important feature we noted 
is the improved design of the bearings of the crank 
and intermediate shafts, which are of the ring oiling 
pattern. ‘Three speeds are fitted and all the pinions 
are machine cut, while the differential gear can be 
locked from the footplate. 

Richard Garrett and Sons, Limited, Leiston, show 
their well-known traction engines with and without 
superheaters, steam motor wagons and_ tractors. 
A three-ton steam wagon fitted with superheater 
has a compound engine mounted on top of the boiler 
and has cylinders 3$in. and 5}in. by 6in. stroke. The 
boiler has no crown stays, the fire-box roof being 
corrugated. The steam pressure is 2001b. The 


| Limited. 


Co., Limited; William .Allchin, Limited; J. and 
H. McLaren ; Ransomes, Sims and Jeffries, Limited ; 
Saunderson and Gifkins, Bedford; John I. Thorny- 
croft, Limited; Alley and MacLellan, Limited ; 
Leyland Motors, Limited; Wallis and Steevens, 
Limited; Fodens Limited; Charles Burrell and 
Sons, Limited; William Foster and Co., Limited ; 
Mann’s Patent Steam Cart and Wagon Co., Limited ; 
Clayton and Co.; Walker Brothers, Wigan, Limited ; 
Yorkshire Commercial Motor Company, Limited ; 
W. Tasker and Sons, Limited; J. and E. Hall, 
Limited, Dartford; and Davey, Paxman and Co., 
With two novel designs exhibited by John 
Fowler and Co., Limited, of Leeds, and Petters 


Limited, of Yeovil, we shal] deal in our next article. 














Fig. 5-ROBEY’S SEMI-DIESEL ENGINE 


A semi-Diesel two-cycle engine of the vertical pattern 
is shown for the first time by Robey and Co., Limited, 
Lincoln. It is direct coupled to an electric generator. 
The simplicity of these engines together with 
the ease with which they can be handled and 
the absence of valves renders them specially suit- 
able for use with crude oil. In its movement 
towards the vaporiser on top of the cylinders 
the piston compresses the air and at the same time 
air is drawn into the crank:chamber. When the 
piston has completed its stroke the oil pump sprays 
the oil into the combustion chamber. This being 
charged with compressed air the gas from the oil spray 




















engine on top driving the back axle by a single 
chain. The boiler is of the Belpaire type. The 
cylinders are 4in. and 7jin. diameter by 7in. stroke. 


The boiler has 70 square feet of heating surface and | 


is designed for a pressure of 200lb. The steam 
cylinders are secured to a special steel seating which 
is riveted to the boiler. 
high-pressure cylinder. The boiler feed pump is 


driven from the second motion shaft instead of from | 


the crank shaft, thus reducing the speed. The weight 
of the wagon complete is just under five tons. 

A steam tractor shown by this firm is of new design, 
a Belpaire boiler being one of its new features. The 
gearing is so arranged that the engine drives on both 


A piston valve is used on the | 


Fig. 4—ROBEY’S HORIZONTAL STUMPF ENGINE 


superheater consists of return tubes placed in a header 
suspended in the smoke-box over the top row of boiler 
tubes. The supply of steam for the heater is taken 
from the steam jacket, which, being in direct con- 
| nection with the steam space of the boiler, acts 
|as a steam dome. The steam is then taken through 
the superheater tubes up to the main steam chest. 
The transmission system provides two road speeds, 
and a long roller chain drives the live axle which con- 
tains the differential gear. The main frame is carried 
right forward to the front of the boiler shell where it 
ends in a flexible form of bracket suspension. Other 
| makers of light tractors, traction engines, and motor 
wagons represented are:—Ruston, Proctor and 


| mixes with it and forms an explosive mixture, the 
| inflammation and expansion of which drives the piston 
| down, doing work and compressing the air in the crank 
chamber. The oil is sprayed into the combustion cham- 
ber by means of an excentrie pump, shown in our 
illustration, Fig. 5, which is controlled by the 
governor, thus ensuring that the quantity of oil used 
is proportional to the load of ‘the engine. 
Before reaching the end of its downward stroke the 
piston uncovers the exhaust port and the burnt gases 
on top of the piston escape. Immediately afterwards 
the air inlet port is opened and the compressed air 
in the crank case rushes into the upper space and 
completes the scavenging stroke, and so on. The 
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lubrication is of the positive forced type operated 
by the pump excentric. The main bearings have 
also forced lubrication, and the cooling water for the 
cylinder is supplied by a special pump, which also 
sprays a jet of water into the cylinder. 

Robey and Co., Limited, are also exhibiting for 
the first time a steam engine of the Stumpf type. As 
will be seen in the engraving, Fig. 4, it is of the hori- 
zontal enclosed type. It has a cylinder 18in. diameter 
by 22in. stroke, and with a steam pressure of 150 lb. 
and jet condensing drives direct a _ 100-kilowatt 
alternator at 200 revolutions per minute. The engine 
has positive valve gear and has also Robey’s auxiliary 
compression valves, which are added in order to 
allow the engine to be run economically when a 
sufficiently good vacuum is not obtainable to give the 
best results. These are of the poppet valve type and 
are adjustable by hand. The engine shown has to 
work with wet steam, and for this reason the cylinder 
is jacketed with live steam. 

Of oil and gas engines of the stationary pattern there 
is a very large number of exhibitors. Crossley 
Brothers, Limited, Manchester, are represented by 
engines working on petrol, paraffin, and suction gas. 
They also show a horizontal engine of the semi- 
Diesel type working with crude oil and giving about 
60 brake horse-power. The 70 brake horse-power 
suction gas engine shown in motion has inlet and 
exhaust valves arranged vertically in the breech end, 
the inlet valve being placed immediately over the 
exhaust valve. A separate gas valve is mounted on 
the inlet valve spindle. The valves are operated 
mechanically by hardened steel cams mounted on the 





Fig. 6—CROSSLEY GOVERNOR GEAR 


side shaft, and there are no trip gears and piston 
valves. The governing of the engine is effected by 
varying the lift of the inlet valve. 
two essential parts, namely, a moveable fulcrum and 
a radius lever, the variation in the lift of the inlet 
vaive being effected by moving the fulerum of the 
valve lever as shown in the accompanying illustra- 
tion, Fig. 6. This engine is provided with forced 
lubrication and has a water-cooled exhaust pipe. 

The National Gas Engine Company exhibits a wide 
range of gas, oil, and petrol engines. A 44 brake 
horse-power horizontal engine is shown working on 
suction gas generated by this firm’s well-known gener- 
ator. All the engines are built on the same straight- 
forward standard lines. The chief feature of the Camp- 
bell Gas Engine Company’s stand is oil engines of the 
high compression type designed specially to operate 
on crude oil. Several engines are shown running 
on this kind of fuel, and although they are working 
entirely without load the running is exceptionally 
steady. Blackstone and Co., Limited, Stamford, 
also show a number of oil engines of different sizes 
to operate on crude oil. In the slow-speed engines a 
timing or ignition valve is used to regulate the period 
of ignition. During compression this valve-cuts off 
admission to all heated parts. In the higher speed 
engines this valve is not used, but a water drip valve 
takes its place. A centrifugal shaft governor controls 
the vapour valve and regulates the oil consumption 
to the power developed. ‘This governor can be regu- 
lated while running by a simple screw adjustment of 
a spring. 

Davey, Paxman and Co., Limited, have an exhibit 
which includes a traction engine, a portable engine, a 
fixed steam engine, and suction gas engines and pro- 
ducer. One of the gas engines shown is of the latest 
design. It develops 23-26 horse-power on suction 
gas. The design of the breech end of the cylinder 
embodies a noteworthy improvement. In its con- 
struction the inner and outer walls are tied by the 
exhaust and inlet passages only, and stout ribs con- 
nect the back of the combustion chamber to the water 
jacket, which ensures that the breech end is relieved 
of all internal casting stresses. After the breech end 
is cast the inner and outer walls are connected by a 
number of substantial steel bolts. ; 

The gas, admission, and exhaust valves are all 
placed vertically in the breech end. The admission 


valve chest is surrounded by a water jacket, so that 
the incoming charge is cooled and loss of power pre- 
vented. 


The exhaust valve also works in a loose cast 


This gear has only 
t=) . 


iron water-cooled guide, lubricated by means of a 
spring Stauffer lubricator. All the valves are mech- 
anically operated by a single cam, which does away 
with overhung pins and allows all stresses to come on 
the centre line of bearings. The exhaust lever is 
provided with an oil bath, which ensures positive lubri- 
cation to exhaust and inlet rollers, pins, and cam. 
All the valves are fitted with compression springs. 
The engine is provided with magneto electric ignition 
with suitable means for timing the spark. The start- 
ing of the engine is automatic, a cam on the side 
shaft being used to actuate'the starting valve at the 
right moment. 

The suction gas plant exhibited in 
with this engine is of the maker’s latest design. The 
generator body is built up of mild steel plates 
closely riveted to ensure gas-tight joints. The cast 
iron vaporiser which supplies the necessary steam to 
the plant is so placed that it is heated by the gases 
leaving the producer. In this manner heat is 
abstracted from the gases, which cools them con- 
siderably before entering the scrubber, so that less 
cooling water is required in the latter than otherwise 
would be the case. The vaporiser is so designed as 
io offer a large heating surface to the gases, whilst 

at the same time provision is made for expansion 
| so as to reduce to a minimum any tendency for the 
| vaporiser to fracture due to the varying temperature 


connection 





of the producer. The whole of the inside of the 
vaporiser is easily accessible for inspection and clean- 
ing purposes. 
| Other makers of gas and oil engines represented 
|} are :—Ruston, Proctor and Co., Limited, Lincoln, 
| whose wood refuse destructor we described last week ; 
W. J. Bates and Co., Limited, Manchester; Capel 
| and Co., London; Bristol Wagon and Carriage Com- 
| pany, Limited ; Richard Hornsby and Sons, Limited, 
| Grantham ; Marshalls, Sons and Co., Gainsborough ; 


| Pilter and Co., London; E. R. and F. Turner, 
| Ipswich ; Alexander Shanks and Son, Limited, 


| London ; 
| Teasdale Brothers, Darlington. We shall have some- 
thing further to say about the chief exhibits next 
week. 








ELECTRICITY FROM PEAT AND LIGNITE. 


THE question of the utilisation of peat as engine 
fuel was brought forward before the Institution of 
Electrical Engineers in Dublin about three months 
ago, with special reference to the employment of the 
It has since formed the subject 


| 
| 
| 


| deposits in Ireland. 


| of a paper which was presented at the recent Confer- | 


ence of the Verband Deutscher Elektrotechniker 
| held at Leipsig, whilst a second paper dealt with 
| the use of peat, lignite, and pit coal in connection 


| with a grandiose scheme for the uniform supply 


|}of Germany with electrical power from a number | 


| of large generating stations. It is calculated that the 
deposits of peat in that country cover an area of 
| about 6,000,000 acres, of which 1,650,000 acres are 
situated in Hanover and Oldenburg, where the material 
is capable of being easily worked, as it is found on 
| high moorland. A continuation of these particular 
deposits exists in East Friesland, where a generating 
| Station was established on the Wiesmoor two 
| three years ago for the exclusive use of peat fuel 
and the transmission of energy for lighting and power 
purposes in the district. According to the paper 
read by Professor J. Teichmuller, the innovation 
in connection with the Wiesmoor station is the fact 
that the peat is used on the spot itself as fuel, and 
the resulting energy is employed partly for the forma- 
tion of channels necessary for drainage as well as 
for rendering the reclaimed land fit for cultivation. 
At the beginning the working of the station was 
favourably influenced by the amount of power 
supplied in association with the construction of a 
large lock, but other sources of consumption have 
equalised the loss of this work since the completion 
of the lock, and it is expected that the total supply 
of the station will reach 8,000,000 kilowatt-hours 
in 1913. A quantity of 5lb. of peat is needed 
to yield a kilowatt-hour, and the cost of production 
is said to be 1-25 pfennig, or -146d., per kilowatt- 
hour. On this basis the author submits that the 
figures show that a peat fuel station is able to com- 
pete with a works using pit coal. As, however, the 
cost of production for coal-fired stations in Germany 
is put in the second paper at from 10 to 15 pfennigs, 
or 1-17d. and 1-76d., respectively per kilowatt hour, 
it is difficult to understand how the figures in the 
first case have been obtained. The two do not appear 
to be comparable. 

It is admitted that if the Wiesmoor station had not 
been established there would have been no sale 
for the peat and the land would have remained un- 
cultivated, whilst, at the same time, the use of 
mechanical power would only have been possible 
on a small scale if a supply of electric power had not 
been rendered available. It is calculated that the 
quantity of peat already cut from the drainage 
channels will supply the requirements of the station 
for from twenty to thirty years, the total of the local 
deposits being put at a period of 450 years. If we 
now turn from this practical example to the theoretical 
case advanced in the second paper by Mr. D. F. Bartel, 
it is found to be based upon the centralisation of 


or 





Russell, Newbury and Co., Altrincham ; | 


production where the sources of energy exist. ‘The 
author instances the schemes for the utilisation of the 
water power of the Rhone, in France, and the trans- 
mission to Paris, and the projected conveyance 
of power over a distance of 82 miles from the lignite 
mines in the Bitterfeld district to Berlin for the 
working of the Berlin city and suburban railways, 
It is considered that the water powers available 
in the South of Germany are sufficiently extensive 
to provide all the power required for the working 
of the railways in that part of the country, although 
it is not obvious whether they are claimed to he 
also able to meet industrial and other requirements. 
On the other hand, the comparative absence of 
important water powers in the North would render 
it necessary for the railways and other users of power 
to rely upon the supply of pit coal, lignite, and peat. 
The needs of the Prussian-Hessian railways alone 
are set forth at 6,000,000 kilowatts, whilst a further 
1,000,000 kilowatts is adduced as representing other 
power users in the north of the country, making a 
total of 7,000,000 kilowatts. It is of some interest 
to learn in this connection that.the total coal resources 
in the country are stated to amount to 201,000,000,000 
tons, and will last for nearly 900 years, even if the 
present output is doubled.. The deposits of lignite 
are estimated at 8,000,000,000 tons, and their dura 
tion at 50 years if the present production is increasec 
twofold, whilst the computed 3,500,000,000 tons 
of peat in existence would, it is said, provide for thw 
supply of electrical energy in Germany for a period 
of eighty years. 

It is considered that the quantitative difference 
between the three classes of fuel renders it desirable 
that greater attention should be devoted to the use 
of lignite and peat. On this basis Mr. Bartel assumes 
that the requirements of North Germany should hb 
met by raising 1,550,000 kilowatts from peat fuel, 
4,000,000 kilowatts from lignite, and 1,450,000 
| kilowatts from pit coal ; and he comes to the conclu- 
| sion that this extensive tract of country would best 








| be served by power stations of a capacity of from 
| 100,000 to 200,000 kilowatts, with generator units 
'of from 10,000 to 20,000 kilowatts each. As one 
station is in operation with a pressure of 100,000 
volts, the author is of opinion that it would not be 
difficult to develop up to 150,000 volts, but this 
would be the limit with existing means of trans- 
mission. It is therefore suggested that the primary 
pressure to be utilised in connection with the various 
proposed power stations should be 150,000 volts, 
which would be the most economical for the purpose, 
with a secondary tension of 15,000 volts. On this 
assumption the cost of production would amount to 
from 2 pfennigs to 5 pfennigs (-235d. to -587d.) 
| per kilowatt-hour, as compared with from 10 pfennigs 
| to 15 pfennigs (1-17d. to 1-76d.) per kilowatt-hour 
= the present time. It is improbable that this 
| scheme, interesting as it is from a theoretical point 
of view, will be carried out within a conceivable 
period, even if it ever reaches the stage of realisation, 
although it is suggested that local authorities, the 
State, and financial groups should co-operate in 
bringing it to a successful issue. It is certain that 
inferior classes of fuel, such as peat and _ lignite, 
must be utilised practically in the place of production 
if they are to be used for the economical production 
of power on a large scale. It would therefore be of 
interest to learn the financial working results both of 
the Wiesmoor peat fuel station and the generating 
station near Bitterfeld, which uses lignite for supplying 
power to the Bitterfeld-Dessau Electric Railway 
and its proposed extensions. 





ANNUAL REPORT ON EXPLOSIVES. 


| THe thirty-sixth annual report of his Majesty’s Inspec- 
tors of Explosives has just been issued by the Home- 
office. The report covers the year ending on December 
3ist, 1911, and runs to 150 foolscap pages. The total 
number of accidents reported for the year is 515, but of 
these 40 did not cause any loss of life or injury. Of the 
remaining 475 accidents 29 occurred during manufacture, 
4 during keeping, none during conveyance, and 442 during 
use. The total number of deaths involved amounts to 56, 
and of bodily injuries 548. Of the deaths 13 occurred 
during manufacture, 5 during keeping, and 38 during use. 
The injuries were respectively 40, 5, and 503. The report 
states that the number of deaths arising from the manu- 
facture of explosives is considerably above the average 
for the past ten years, and that the number of accidents 
occurring during use is actually the highest so far recorded. 
The suggestion that the abnormal heat of last summer is 
the cause of this is not, however, favoured by the inspec- 
tors. In 1904, when the same relatively large number of 
deaths in manufacture occurred, all the fatal accidents 
took place in January and February. By far the largest 
number of accidents reported to the inspectors during 
the year are attributable to the manufacture or use of 
gunpowder. There were, in fact, 219 accidents of this 
nature, involving 6 deaths and 238 injuries. Gelatine 
dynamite or gelignite is, however, presumably a more 
deadly source of trouble. The number of accidents 
recorded in connection with it is 84, involving 11 deaths 
and 102 injuries. Samsonite, another nitro-compound, 
was responsible for 28 accidents, 6 deaths, and 29 
injuries. Detonators and fireworks also stand high in the 
casualty list. In conclusion, we may add that although 
the manufacture of explosives is increasing, the number 
of deaths occurring during manufacture is tending to 
decrease. On the other hand, the average number of 
deaths during the use of explosives seems to be increasing 
with the extent of trade. 
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HYDRAULIC VALVE. 

WE are enabled to describe in what follows a new 
doubled hydraulic valve, the rights to manufacture which 
in this country have been acquired by Messrs. James 
Jenkins and Son, of 124, St. Vincent-street, Glasgow. 
As will be seen from the accompanying illustrations, 
the valve is of the double-barrelled single-ported type. 
There are two cylinders, B B', enclosing two inner barrels 
or ¢ylinders, The inner cylinders have ports relative 
to the inlet supply and the exhaust at C and D respec- 
tively, and to and from the ram at A. 

The inner cylinders are free to revolve, and at the upper 





THE McGILLIVRAY HYDRAULIC VALVE 


end are fixed to the links E and F, and move together 
by the cross link G. The longer link F forms the 
handle or lever controlling the valve. The inner barrels 
and cylinders are closed top and bottom, and turn on the 
pivot heads formed by the adjustable set screws H and H!. 
Cup leathers K prevent any leakage at the top of the 
barrels, and a locking piece J prevents the caps becoming 
loose. 

When the link F is in one extreme position, the water 


enters at C through a port into the inner barrel B, and 


> gp. 
p__ 



















































































Wi <—— 1 
i Wil Exhaust Pressural tll 
Inlet Mi 
B 
Be 
(it 
A 
~_ - 5 
Uy ee 
a 
i, 
N Connection 
™ to Ram 








SECTION OF THE VALVE 


out at A through a bottom port in the same inner barrel. 
During this time the ports to B* in the other cylinder 
are closed. At the other extreme position the ports 
from C are closed, and those to the exhaust D from A 
are opened by means of the barrel B'. In the centre 
position of the handle F all the ports are closed. 

The inner barrels have recesses cut on the outside of 
them opposite the ports, with a small hole communi- 
cating with the centre, in order that the cylinders may 
be completely balanced,-so as to reduce the wear to a 
minimum. 

We are informed that some of these valves are working 
successfully under pressures varying from 700 lb. to 
2000 lb. per square inch, and that the wear and tear is 
practically nil. Other types of this valve are made 


single-barrelled, single-ported, and  double-barrelled, 


double-ported. 








LAUNCH OF A FERRO-CONCRETE PONTOON 
AT IRLAM. 

On Tuesday, June 25th, a pumping pontoon, 100ft. 
long by 28ft. beam, constructed entirely in Hennebique 
ferro-concrete, was launched at Irlam. This vessel is 
intended for use on the Manchester Ship Canal. 

In addition to the novelty of the structural material 
and method, the pontoon is noteworthy as having been 
designed with both transverse and longitudinal bulk- 








| dom for the Acheson Oildag Company, samples of lubri- 





heads. A special feature of these bulkheads is that all 
of them are water-tight, the result being that the interior 
of the hull is surrounded by a complete sheathing of 
water-tight compartments, approached only by way of 
hatches and manholes in the main decking. 


The pontoon is provided with three decks in all, id 


constituted by the flooring on the flat bottom, another 
the main deck extending from end to end of the vessel, 
and the third an upper deck for a large steam engine and 
pumping machinery. The vessel will carry, apart from 
stores, more than 100 tons of plant in the form of a steam 
boiler and machinery, some 40 tons of coal, and water ballast 
to the amount of 50 tons or more, as occasion may demand. 

The shell of the pontoon is 3in. thick, and the main 
decking is of the same thickness. The vessel was built 
close to the bank of the Ship Canal at Irlam, and not- 
withstanding considerable delay caused by the recent 
coal strike, the work of construction was completed in 
about six months. The total launching weight was 
about 300 tons, and the vessel was launched broadside 
into the canal down timber ways. As a matter of pre- 
caution two screw jacks had been provided in readiness 
to start the launch in ease the vessel refused to move | 
after the dogshores had been knocked out. This act of | 
provision was more than justified by the event, for not | 
only did the pontoon decline to make the smallest move- 
ment after the shores had been knocked away, but the 
joint action of the two jacks produced no effect whatever. 
The further aid of two powerful hydraulic jacks was 
therefore enlisted to raise one corner of the vessel at a 
point where the launching ways had sunk slightly in 
consequence of the soft nature of the bank. The latter 
expedient proved efficacious, and as soon as the jacks 
had lifted the vessel a small fraction of an inch, she started 
down the ways, and took the water successfully. Two 
steam tugs of the Ship Canal Company then took her in 
charge, and towed her down into the position where the 
machinery and plant will be put on board. 

The vessel has been built by the Yorkshire Hennebique 
Contracting Company, Limited. 














GRAPHITE LUBRICANTS. 


WE have received from Mr. A. W. Farnsworth, of the 
Strand, Derby, who is the general agent in the United King- 





cants manufactured by the firm he represents. They are 
called Aquadag, Gredag, and Oildag. The d-a-g in all the 
names stands for Defloculated Acheson Graphite, which is | 
the basis of all the preparations. In Oildag the graphite | 
is carried in oil, in Aquadag in water, and in Gredag in 
grease. Mr. Acheson’s defloculated graphite is a product of | 
the electric furnace, is free from grit which is the difficulty 
when natural graphite is used asa lubricant, and is in such 
fine particles that it will remain, we are informed, for an 
indefinite period in suspension in pure water. The graphite 
as it leaves the furnace is first reduced in an impact mill 
until it will pass through a sieve having 40,000 meshes 
per square inch, and each grain is then in the long 
defloculation process which follows divided into a/| 
thousand parts, which are asserted to be graphite 

molecules. With a nice attention to detail we are told 

that it takes 338,704 particles of defloculated graphite 

to extend an inch. We are not prepared either to 

challenge or endorse the statement, and probably it makes 

no material difference to the lubricating value of the 

mixtures whether the last figure should be a four or a five. 

From examination of the specimens it is obvious that the 

graphite does remain in suspension, and that is the great 

point. The value of graphite as a lubricant has been long 

known and the obstacle to its use hitherto has been the 

difficulty of feeding it. Dry lubricators, it is true, have 

been made to work successfully, but it is clearly more con- 

venient to use a lubricant in liquid form. The trouble has 

nearly always been that the greater part of the graphite 

settled to the bottom of the mixture and was not constant. 

Dr. Acheson appears to have got over that by his system 

of defloculation, and his preparations hold out prospects 

of being very useful lubricants. Oildag as it comes to us 
is a thin paste which has to be mixed with a large quantity 
of oil before use. It is reported to effect a saving of 
50 per cent. of oil. Aquadag is a thin preparation which is 
mixed with water, and is particularly recommended as a 
lubricant for cutting tools, whilst Gredag is a grease made 
up in various consistencies which can be used in ordin- 

ary grease cups or for the oiling of gear wheels and similar 
running parts. Dr. Mabery, of Cleveland, has stated that 
owing to the fineness of the sub-division no more than 
+35 per cent. of the graphite in water is necessary to make 
it an efficient lubricant. 














LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


HEAT TREATMENT OF TOOL STEEL. 


S1r,—I should like to thank your reviewer for his appreciation 
of the “Heat Treatment of Tool Steel”? (THE ENGINEER, 
June 28th, 1912, page 681), and also for the suggestion that the 
book would be improved if it included a description of some of 
the varied means, and their limitations, of testing the hardness 
of metals. I cannot, however, agree that any useful purpose 
would have been served by attempting to define hardness, 
as, amongst the definitions already formulated, there is not one, 
to my knowledge, which is really comprehensive and quite 
intelligible from the workshop point, of view. It is generally 





known that steels of different composition having the same 


Brinell hardness number are not equally easy to machine. The 
same consideration applies to the sceleroscope or any other 
means of testing hardness, and, consequently, the insuperable 
difficulty in framing a definition is to satisfy empirical conditions 
of a contradictory kind. 

The reason why no attempt was made to correlate the effect 
of reheating hardened steels with internal changes in structure 
is simply this: There is no marked change in the internal 
micro-structure when a piece of completely hardened steel is 
reheated to any temperature well below Ac, 7.e., when the steel 
is tempered. 

To take a simple case: If a piece of hypo-eutectoid steel is 
heated until the free ferrite disappears entirely, and, after 
quenching, is reheated at varied and increasing temperatures, 
the free ferrite will be found to reappear when the tempering 
temperature is approximately Ac,. Until that point is reached 
the microscope gives only the most unreliable indication, if any 
at all, as to what reheating temperature has been employed. 

Your reviewer’s difficulty in reconciling statements made in 
different parts of the book as to the nature and location of 
stresses in quenched steel seem to be that he does not decide, 
in the first instance, whether with the steel in question the critical 
changes actually occur or are suppressed by quenching. His 
attitude certainly confirms his suggestion that the subject of 
critical expansion or contraction is dismissed too curtly, and 
merits a closer discussion, also that the curves given and their 
consequences do not explain themselves. With this criticism, 
I am inclined to agree, though the subject particularly in its 
relation to special steels, which are prone to exhibit surfusion 


| phenomena, would require a good deal of room in which to handle 
it exhaustively. He quotes the following statement :—* If 


the outside of a round steel object becomes quite hard before 
the inner portion has been cooled below the temperature at 
which critical expansion takes place, then, when it does take 
place, the hardened exterior is subjected to expansive forces,” 
and characterises it as intrinsically unconvincing and at variance 


| with adjacent statements if the expansive forces below the 


exterior persist when the article is cold. 

The misunderstanding appears to hang on the italicised 
word “ if,”? which really has no place in the argument, because 
under the specified conditions the expansive forces below the 
exterior do not persist when the article is cold. Suppose, for 
example, that the surface of a steel roll has become already 
quite hard, and meanwhile a considerable core of the material 
has reached a temperature of 720 deg. Cent. only, and is, more- 
over, so little affected by the cooling media that it cannot harden 
to any appreciable extent. When the temperature of the core 
sinks to 700 deg. Cent., it expands and presses on to the hardened 
exterior, which yields to it or breaks accordingly. When, 
however, the temperature begins again to fall from 700 deg. Cent., 
the core also contracts, and is actually stretched, thus passing 
through the same kind of critical thermal and density changes 
as a piece of steel which is allowed to cool normally in the air. 
It follows, therefore, unless our experience has been misinter- 
preted, that a large cylindrical object may burst on the exterior 
owing to expansive forces acting from within, or at a later stage 
may split in the centre, owing to the inevitable tension in the 


| central portions. It must, however, be understood that I am 


speaking only of round bars of such dimensions as cannot on 
quenching be hardened to the centre—that is to say, such bars 
as undergo critical expansion in the core. 
Harry BREARLEY. 
Research Laboratory, 
Princess-street, Sheffield, 
July 2nd. 
THE LICKEY INCLINED PLANE. 

Sir,—The epitaph in Bromsgrove churchyard given in the 
article on the above subject in your issue of June 21st appears 
also in the churchyard of Wickham—or Whickham, as it is 
sometimes spelt—near Blaydon-on-Tyne. The tombstone 
commemorates Oswald Gardner, who met his death by the ex- 
plosion of a locomotive on the Newcastle and Carlisle Railway 
on August 15th, 1840. There are afew verbal differences between 
the two epitaphs, and the question of priority is discussed in 
Notes and Queries, 4th S., ILI., 104, 226. But, as the Broms- 
grove tombstone was not erected until 1842, the epitaph at 
Wickham may be regarded as the original. 

The Dr. Church mentioned in Mr. Paley’s letter in your last 
issue was a prolific inventor and patentee of American origin, 
long resident in Birmingham, and Mr. 8. A. Goddard (also of 
Birmingham) was an American merchant closely connected with 
Church in business matters. An account of the inquest on the 
two men killed by the explosion of Church’s locomotive may 
be found in the Inventor's Advocate, December 12th, 1840, 
page 377. 

Norris’s locomotives were described in the ‘ Proceedings * 
of the Institution of Civil Engineers for 1840 (page 45) and 
1843 (page 99) ; but unfortunately the papers are not illustrated, 
and I have ascertained by inquiry that the Institution does not 
possess any drawings of these engines. 


London, N.W., July 2nd. R. B. Prosser. 








Tue InstTiTuTION oF AUTOMOBILE ENGINEERS.—A party of 
some sixty-five of all grades of membership of the Institution 
of Automobile Engineers recently completed a visit to a nuinber 
of French automobile works in the Paris district. Leaving 
London on the evening of Wednesday, June 19th, the whole 
of the party next morning visited the works of Messrs. Darracq, 
where among much that was of interest the new rotary valve 
engine was seen under construction in large numbers. In 
the afternoon a visit was paid to the Mors works. Here a special 
feature is made of stocking castings, &c., of even the oldest 
patterns of cars made by this firm for the benefit of owners. 
At the Gobron-Brillié works to which the party proceeded, one 
of this firm’s well-known engines was shown running, and the 
remarkable silence and absence of vibration together with the 
very slow speed of revolution and very rapid acceleration which 
could be obtained by means of the automatic carburetter now 
used by this firm were noted. On June 21st a visit to the ex- 
tensive works of Messrs. Lemoine occupied the whole morning. 
Here, special tests of springs had kindly been prepared by the 
directors, a spring being bent to a reverse curvature greater 
than the normal and returned without any permanent deflec- 
tion. The ball bearing shops, especially the method of assem- 
bling under heat treatment, proved of great interest to the 
members in view of the recent paper before the Institution. 
Several points of interest were noted at the works of Messrs. 
De Dion Bouton, such as the thoroughly equipped chemical 
and metallurgical and mechanical testing laboratories, the 
eight-cylinder V engine, a six-wheeled omnibus and an agri- 
cultural tractor. On June 22nd the visit to the Panhard works 
brought to light quite an unexpected point of interest in the 
special arrangements made for the training of apprentices. 
These are housed in a separate building in order to comply 
with the French law, and there they are thoroughly well taught, 
and hold competitions in craftsmanship among themselves, 
which are most keenly contested. In the works the sleeve- 
valve engines were, of course, conspicuous, the output running 
that of the poppet valve engine very close. The visit to the 
works of the Gnome Company provided a most interesting con- 
trast in that the ordinary heavy type of the marine productions 
of the firm are made under the same roof as the well-known 
rotary aeroplane engines weighing under 3 lb. per horse-power, 
which were seen under construction and under test. It is in- 
teresting to note that an entirely new plant has been laid down 
for the production of these engines, the whole of it being made 
by Messrs. Herbert, of Coventry. The last works to be visited 
were those of Messrs. Deperdussin, where some thirty aeroplanes 
were seen under construction. 
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A SELF-ACTING WEIR AND FLOOD GATE. 


THE design and construction of automatic weirs present 
a problem which has attracted many inventors. The 
object is, of course, to provide a barrage which will never 
permit the water it holds up to exceed a certain specified 
level. When that point has been reached the gate must 














Hand Power 
Balanced Weir. 





Fig. 1 


open automatically by an amount necessary to permit 
the excess water to escape. The fascination of the 
problem is that it appears to offer many simple solutions, 
and the difficulty that lies in realising those solutions 
in practice. Hence there have been many designs, of 
wich but few have proved successful in practice. 





Fig. 2 


Mr. Henry Davey, that veteran hydraulic engineer, 
is the last to succumb to the attraction of the quest, 
and we have recently had the pleasure of examining a 
remarkably simple design of his, the workability of which 
has been proved by experiment. 

Mr. Davey’s weir consists of nothing more than a hollow 


We have seen that it is the pressure of the water upon 
the curved surface that maintains the equilibrium ; hence, 
if we exclude water from the interior of the shell, either 
wholly or in part, we may throw it out of equilibrium, 
and if we can regulate the admission of water, the gate 
becomes automatic in its action. 

It will be seen that if the head water be excluded from 
the interior of the gate, the sum of the pressures tending to 
keep the gate closed will, as already pointed out, be repre- 
| sented by the area of the triangle DC F, whilst the sum 
| of the pressures tending to open the gate will be repre- 
sented by the area of the figure CF GH. To make the 
| gate automatic in action it is then only necessary to employ 
| means by which it shall become empty, or partly so, 
| when the head water rises above the normal level, and 
become full, or partly so, when the head water falls below 
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Fig. 5 


That is done in the following manner :— 


level. 
The trunnion C is made hollow, and through it is admitted 


that 


water from the head-race. A hole in the underside of 
the shell B allows water to flow out from the gate into 
the tail-race at a less rate than it flows in through the 
trunnion C. The gate is thus kept full, and is closed 
in consequence. If, however, the flow through C is stopped 
the water in the gate flows out, and the gate opens. The 
supply of water into the gate from the head water is 
controlled by means of a float and valve shown in Fig. 3. 
When the head water rises the valve closes and the gate 
opens. When the head water falls the valve opens and 
the gate closes. It has been found in the working of the 
model that as the rate of filling and of emptying the gate 
depends on the position of the float, the gate opening is 
adjusted by the rapidity with which the flood water rises 
| or falls. It will be seen that the power which is available 
| for opening and closing the gate is so great that there is 
a large margin for overcoming 
any accidental resistance. By 
adjusting the position of the 
float the head water may be 
maintained above or below the 
top of the weir. 

Jt will be seen by reference to 
Figs. 2 and 4 that as the gate 
opens the effective weight of the 
shell tending to close the gate 
decreases, whilst, at the same 
time, the pressure opening the 
gate is also decreasing, because 





when the water gets into motion 





from a state of rest some of the 























pressure is converted into kinetic 
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Fig. 3 


hemi-cylinder placed across the stream and supported 
by trunnions at the centre. If we imagine a rectangular 
canal closed by a flat shutter hinged on its horizontal 
centre line, it is clear that the pressure of the water on 
the lower half being much greater, owing to the head, 
than that on the upper half, will force the shutter open. 
But suppose, now, that we replace the flat shutter by a 
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Fig. 4 


semi-circular one hinged at the centre of curvature, 
what then ? At first sight one might be disposed to imagine 
that the pressure on the lower half would still prevail 
over that on the upper half, but on further reflection 
it will be seen that, since hydraulic pressure is always 
normal to the surface on which it acts, all the lines of force 
are radial, and though they are much greater on the 
lower half of the hemi-cylinder than on the upper half, 
they are unable to move it. Hence such a barrage is in 


constant equilibrium. A diagrammatic section of a/| 
balanced weir operated by hand is shown in Fig. 1. The 


pressure on the upper half is measured by the triangle | 
DC F, on the lower half by the area CH GF. Yet, since 
lines of pressure all pass through C, the weir does not tend 
to open. Of course, water must have free access to the 
curved surface. or the conditions would be changed. 
Between L and H a little projection is provided, which 
compensates for the over-hung weight of the weir. Thus 
the whole thing being balanced, it can easily be opened 
by a small exertion of hand power, only sufficient excess 
weight being left to keep it tight against the sill. 





| Association ; Mr. W. Harrison, Institution of British Carriage 


| Mr. D. G. Snodgrass, W. and G. Du Cros, Limited ; Col. R. E. B. 





energy. The total effect is that 
the gate will open wide when it 
has become empty. 

It must be observed that the 
pressure of the tail water on the 
semi-circular shell has no effect 
in keeping the gate closed, because all pressures on that 
surface are radial to the centre of the trunnion. 

The norma! level of the head water may be either below 
or above the top of the weir. In other words, the gate 
may be used as a sluice only or as a weir and sluice com- 
bined. In the latter case the normal flow of the weir 
or stream goes over the top and the flood water is dis- 
charged below The gate, when used as a sluice on a 
reservoir, may be controlled by a float in the tail water, 
thus delivering a given quantity of water for irrigation 
or other purposes. It should also be noted that when the 
gate is used as a spillway weir to a storage reservoir, as 
in illustration Fig. 5, the effective storage capacity is 
increased from M to N as compared with that when a 
fixed spillway is employed. 
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STANDARDISATION OF AUTOMOBILE PARTS. 


A CONFERENCE on the above subject convened by the Engineer- 
ing Standards Committee was held on Friday, June 28th, at 
the Surveyors’ Institution, Sir John Wolfe Barry, K.C.B., 
Chairman of the Engineering Standards Committee, being in 
the chair. 

The following is a list of the bodies which had accepted the 
Committee’s invitation, and of the gentlemen nominated to 
represent them, some of whom were unavoidably prevented from 
attending :—Sir John Wolfe Barry, K.C.B., Chairman; Major 
A. G. Stevenson, D.S.0., R.E., War-office ; Mr. Charles Wheeler, 
General Post-office ; Mr. Ashton M. Heath, Crown Agents for 
the Colonies; Dr. H. S. Hele-Shaw, Institution of Mechanical 
Engineers ; Col. H. C. L. Holden, C.B., R.A., and Mr. W. 
Worby Beaumont, Royal Automobile Club; Mr. L. A, Legros, 
Mr. L. H. Pomeroy and Mr, T. C. Pullinger, Institution of 
Automobile Engineers ; Mr. A. A. Remington, Mr. G. A. Burls, 
Mr. H. C. Clark, Mr. W. F. Rainforth and Mr. G. M. Young, 
Society of Motor Manufacturers and Traders; Captain R. K. 
Bagnall-Wild, R.E., (ret.), Commercial Motor Users’ Associa- 
tion; Mr. J. S. Critchley, London Motor Cab Proprietors’ 


Manufacturers ; Mr. W. J. Iden and Mr. J. Rackham, London 
General Omnibus Company, Limited ; Mr. T. Clarkson, National 
Steam Car Company, Limited: Mr. P. A. Sharman and Mr. 
A. B, E. Cheeseman, Automobile Association and Motor Union ; 
Crompton, C.B.; Mr. Leslie 8. Robertson, Secretary; Mr. 
Charles Dresser, Assistant Secretary. 

In opening the proceedings, Sir John Wolfe Barry, after 
recording that the thanks of the meeting were due to the Council 
of the Surveyors’ Institution for allowing the use of its hall 


for the information of those gentlemen who were not cognisant 
of the objects and formation of the Engineering Standards 
Committee, the constitution and method of procedure of that 
body, and gave a short outline of the work which had hitherto 
been carried out since its inception in 1901. He explained the 
lines upon which its work was conducted, and referred to its 
publications in connection with screw threads for automobiles 
and the thread of sparking plugs which were matters germane 
to the inquiry they were about to undertake. 

The meeting then turned to the consideration of the matters 
before the Conference, and Mr, 'T’. C. Pullinger proposed, and 
Mr. L. A. Legros (President of the Institution of Automobile 
Engineers) seconded, a resolution that the standardisation of 
automobile parts and the preparation of standard specifications 
for the material used therein were desirable. 

Col. R. E. Crompton, speaking on behalf of Captain Bagnall- 
Wild, who was unavoidably prevented from being present, 
said he was desired to state that the Commercial Motor Users’ 
Association, which Captain Bagnall-Wild represented, was 
strongly in favour of this procedure. 

Mr. A. A. Remington and Mr. G. A. Burls, speaking on 
behalf of the Society of Motor Manufacturers and Traders, also 
expressed this view. 

rhe resolution,{on being put to the meeting, was carried 
unanimously, 

It was decided to recommend to the main Engineering 
Standards Committee that those invited to the conference le 
formed into a sectional committee to deal with the matter wit) 
power to add to their numbers. It was understood that thi 
sectional committee would have power to form sub-committees 
and to co-opt members having expert knowledge of the par- 
ticular branches of the subject to be dealt with. A printed 
list of matters which it was suggested might receive attention 
was submitted to the conference, but it was decided that the 
reference to the committee ought not to be confined to these, 
but that it should be open to discuss such matters 
from time to time were brought forward for consideration. 
It was suggested that each of the various bodies appointing 
delegates to the committee should be asked to draw up a list 
of the subjects it desired should receive attention, so that 
the committee might have these before it when commencing 
work. 

Col. Holden, in proposing a vote of thanks to the chairman 
for presiding, took the opportunity of referring to the signal 
success gained by British cars in the recent Dieppe meeting. 
On being put to the meeting, the vote of thanks was passe: 
with acclamation, and Sir John Wolfe Barry having returned 
thanks, the meeting adjourned. 
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THe THirp INTERNATIONAL RoAap ConGReEss.—On the invita- 
tion of the Government of the United Kingdom of Great Britain 
and Ireland, the third International Road Congress will be 
held in London in 1913, in order to continue the studies begun in 
Paris in 1908 regarding the construction and maintenance of 
roads in view of modern methods of locomotion. This Congress, 
at which the Governments of the different States have been 
invited to be officially represented, will open on June 23rd and 
will last six days. It is organised by the Permanent Inter- 
national Association of Road Congresses, formed in Paris in 
1908, and by an Organising Committee formed in the United 
Kingdom. An exhibition of road-making materials and appli- 
ances will be held during the progress of the Congress. Par- 
ticulars may be obtained from the honorary secretary of the 
local Organising Committee of the Third Congress, care of 
the Road Board, Queen Anne’s Chambers, Westminster, S.W. 


GERMANY AND WIRELESS TELEGRAPHY.—It is reported that 
the Austrian Government has established a department for 
radio-telegraphy, with its head at Trieste, with a view of taking 
over the working of wireless telegraphy on board Austrian 
ships. The Government has adopted the Telefunken system. 
The radio-telegraphic apparatus on the six Austrian ships 
already fitted up by the German Telefunken Company is to be 
bought by the Government, while apparatus for twenty-six 
other ships has been ordered. The same company, in conjunc- 
tion with the German-Netherlands Telegraph Company, has 
received a concession from the German Government to construct 
and work four large radio-telegraphic coastal stations in the 
German possessions in the Southern Pacific. The object of 
these stations is to establish communication between the more 
important of these widely separated colonies, and to connect 
the more important groups up to the German-Dutch cable on 
the island of Yap. It is expected that the first two stations will 
be completed by April Ist, 1913. The distances between the 
stations will be as follows :—Yap to New Guinea, 1360 miles ; 
Yap to Nauru, 2100 miles ; New Guinea to Samoa, 2500 miles ; 
New Guinea to Nauru, 1050 miles; Nauru to Samoa, 1670 
miles. 


TELEPHONIC COMMUNICATION BETWEEN BERLIN AND STOCK- 
HOLM.—-For a number of years it has been possible to telephone 
between Berlin and Malmé, a distance of about 250 miles, and 
this has, in fact, been a fairly usual means of communication 
between Germany and Sweden. It is now announced that 
experiments have recently been made by the German Postal 
Authorities in the offices of Swedish journalists residing in 
Berlin to telephone to Stockholm by means of heavy current 
sets, and that a perfectly distinct transmission has been attained, 
In all probability, therefore, such instruments will in a few weeks 
be approved by the authorities and be open to the use of the 
general public. It was at first considered by the German 
Post-office that there was a danger of the heavy current effecting 
the other lines by induction, but the experiments made have 
shown that this is not the case. The transmitters ordinarily 
in use are unable,however, to support an increase in the strength 
of the current as they are liable to become heated, and they will 
therefore have to be replaced by a new Swedish system of 
transmitter provided with an automatic circulating cooling 
device and an aluminium diaphragm which can be stretched 
according to requirements. It is considered that after telephonic 
communication between Stockholm and Berlin has received the 
final sanction of the German authorities, it will not be long 
before steps will be taken to establish a similar communication 
between Berlin and London. 


THe GERMAN East Arrican “ MITTELLAND” RaILWwAy.— 
It is announced from Dar-es-Salaam that the ‘‘ Mittelland ” 
Railway from that port via Morogoro to Tabora in the middle 
of the Protectorate of German East Africa has now been com- 
pleted, and that it will be opened to traffic early in the present 
month. This railway, which is 525 miles long, is only one step 
in an extensive scheme of African communications which is 
being promoted by Germany. Some months ago the estimates 
were passed by the Reichstag for the continuation of this railway 
from Tabora to Kigoma on the eastern shore of Lake Tanganyika, 
and the work on this section is now in progress. The length 
will be 255 miles and the cost of construction is estimated 
at over £2,000,000. It is further proposed to construct a suitable 
harbour and docks at Kigoma and to purchase a number of 
steamers for use on the lake, at a total cost of £215,000. Strenu- 
ous efforts are being made to finish the railway by 1914, so as 
to gain any possible advantage over the line at present under 
construction in the Belgian Congo from Buli on the Lualaba 
River to the western shore of Lake Tanganyika. It is considered 
that the existence of these two railways will cause trade with 
Central Africa to pass through German East Africa and follow 
the eastern route via the Suez Canal to Europe, as this will 
take considerably less time than the present route via the Congo 





during the closing of the Institution of Civil Engineers, explained, 





River, and the cost will be about the same, 
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INVESTIGATION OF THE ECONOMY OF A 
SIMPLE ENGINE OPERATING WITH STEAM 
LESS THAN THAT OF ATMOSPHERIC 
PRESSURE. * 

By Professor R, C. CARPENTER. 


So far as the writer can ascertain, there is very little data 
available as to the economy of reciprocating engines when operat- 
ing with less than atmospheric pressure, although numerous | 
tests have been made of nearly all types of engines under the 
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man after he had thoroughly investigated the possibilities of 
obtaining a commercial engine or turbine which would meet his 
requirements. The best guaranteed performance for a 25 horse- 
power steam turbine which he could obtain from any builder 
was about 60 1b. of steam per brake horse-power per hour with 
steam of atmospheric pressure and a vacuum of about 28in. No 
such turbine had been built, and in the proposals the cost of 
development would have fallen principally on Mr. Shuman had 
one been built. As a motor was to be employed for driving a 
pump, the reciprocating engine at moderate speed possessed 
many advantages over the turbine. The preliminary investiga- 
tions indicated that an engine could be made more economical 
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Figs. 1 and 2—CYLINDER OF ATMOSPHERIC ENGINE FOR USE OF SUN POWER 


usual conditions of steam pressure and vacuum. A considerable 
amount of data is to be found as to the results of steam turbine 
tests, especially when of large size, operating with steam of low 
pressure. The impression generally prevails that the steam 
turbine produces much higher economy than the steam engine 
when operating with stéam of less than ‘tmospheric pressure. 
The investigations, the results of which are given here, cannot 
be said to prove that the general opinion as stated above is 
erroneous, but it does tend to indicate that the reciprocating 





than the turbine under the required conditions. 
tions as a whole were weighty enough to lead to the belief that 
the money required for developing a reciprocating engine of high 
economy with low steam pressures would not be wasted. Mr. 
Haines was quite certain from his preliminary studies that he 


could construct an engine of about 20 horse-power capacity | = . : ° 
~ | the time of the test ; as a result, a considerable amount of water 


which would produce a brake horse-power with a steam consump- 
tion of less than 40 1b. of steam per hour. Several attempts 
were made before final success was attained, in one of which 
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Fig. 3—-VALVE GEAR OF SUN-POWER ENGINE 


piston engine of small clearances can be operated with low steam 
pressure and high vacuum with remarkable economy. 

The particular engine which was investigated was of the four- 
valve type and with cam-operated valve mechanism arranged to 
open and close with great rapidity. The total clearance space 
was about 1 per cent. of the piston displacement. The valves 
were located so as to make the losses due to clearance a minimum. 
The results obtained in the investigations could not, in my 
opinion, have been produced by any engine built ten years ago. 
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Fig. 4—-ARRANGEMENT 


The engine in question was 24in. in diameter with 24in. 
stroke. It was double-acting, with admission valve seats on the 
barrel of the cylinder near the end and exhaust valve seats 
in the heads. Its general features were conceived by Mr. Frank 
Shuman, of Philadelphia. The engineering features were 
designed and developed by Mr. E. P. Haines (M.E. Cornell, 
1896). The engine was developed to meet a special demand 
for a steam motor of small power that would give the highest 
possible economy with low steam pressure and high vacuum. 
Its design and construction were undertaken by Mr. Frank Shu- 


* The Engineering Research Department of Sibley College. 

t This engine was developed to furnish power from steam generated 
by the heat of the sun in plate boilers which presented a large radiating 
surface, and was designed by Mr. F. Shuman, general manager of the 
Sun Power Company. The plant has now passed its experimental stage 
and is in process of re-erection in Egypt for practical irrigation work, 







attempts the entire cylinder and head were lined with soapstone, 
in order to reduce the heat losses. Although this experiment 
was very expensive, it did not accomplish the desired result. 
Mr. Shuman only proved by that experiment what was already 
well known to scientific men, namely, that the principal loss of 
heat in the steam engine is due to the deposit and re-evaporation 
of a film of water on the interior walls and not to the loss of heat 
through a good conducting material. 

Description of the engine.—In general appearance the engine 
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OF PLANT FOR TEST 


was not greatly different from other engines of similar size, 
except that its working parts were light and it was provided 
with a rather long connecting-rod. It had an overhung crank 
and an outward bearing. It could be turned readily by hand, 
showing that the friction loss was small. 

Two excentrics were used, which drove rocker arms, one of 
which—A, Fig. 3—operated steam valves, and the other—E, 
Fig. 3—the exhaust valves. The general arrangement of the 
valve driving system and the valves can be seen by referring 
to Figs. 1, 2, and 3. In these figures, A followed by numerals 
indicates the parts of the admission valve system, and E followed 
by numerals represents parts of the exhaust valve system. 
A cross-section of the admission valve and its driving linkage is 
shown in Fig. 1. Generally speaking, the valves were con- 
structed so as to reduce the clearance space to the lowest possible 
limit. 

The steam admission valves—two in number—were of the 





| exhaust ports when open is very large. 


slide valve type, arranged to move parallel to the axis of the 
cylinder on a curved seat concentric with the cylinder. The 
steam valve stems were driven by cams A,, lifting A,—Fig. 2— 
against the action of a spring. The oscillation vibrated the bell 
crank lever of Fig. 1, which motion was communicated by 
links to the valve A,,—Fig. 1—and gave it a sliding motion 
on its seat. This design afforded steam ports with an opening 
20 per cent. of the piston area. These are on the top part of 
the barrel of the cylinder near each end, and are provided by 
this construction with extremely short passages into the cylinder, 
thus making a small clearance loss. ‘ 

The exhaust valves in this construction are especially novel. 
They consist of thin steel plates situated inside the cylinder heads 
and are vibrated in a plane perpendicular to the axis of the 
cylinder. Such valves are extremely unusual in the construc- 
tion of steam engines, and the writer studied their operation 
with a great deal of interest. In structure the valve was a flat 
thin disc provided with slots which were made to register with 
corresponding openings in the seat by the action of the valve 
moving mechanism. The valve worked smoothly during the 
test. It was tight, and its continued use apparently increased 
its tightness. ‘The fact that it was very thin and that it was held 
in position by the pressure inside the cylinder doubtless explains 
why the results were so good. The exhaust valve is shown at 
E,,—Fig. 1—from which it will be noted that the area of the 
It amounts to 35 per 
cent. of the piston area. The exhaust valves are vibrated by 
connecting to the excentric E—Fig. 3—through a medium of 
rocker arms, links, and cams shown in Figs. 3, 2, and 1. 

The steam pipe is shown in the upper left-hand corner of 
Fig. 1, where it joins on to the steam chest. The exhaust steam 
pipe is shown beneath the cylinders in Figs. 1 and 2. 

The test.—The test of this plant was conducted at Tacony, 
Pa., by Professor W. M. Sawdon and myself. Because of the 


| fact that the steam pressure was very low and that the work was 


done almost exclusively with less than atmospheric pressure, 
the method of testing which had to be adopted was quite unusual. 


| The arrangement of apparatus employed during the test is shown 


in the accompanying diagrams, Figs. 4 and 5, 
For the purpose of testing, the engine was arranged to exhaust 


| in a surface condenser connected to a vertical air pump. The 
| water of condensation was delivered by a special hotwell pump 


into one or two tanks, which were placed on weighing scales 


| and provided with suitable pipe connections and valves, so that 


one could be filling while the other was emptying. The hotwell 
pump was provided with a governor for maintaining a constant 
level in the hotwell. Observations of the water level. were 
also taken by means of a glass gauge, and a correction applied 
for ditterences of level whenever necessary. 

Fig. 4 is a diagrammatical elevation of the testing apparatus. 


| The engine took its immediate steam supply from a receiver 





24in. by 42in. The receiver was supplied with live steam from 


The considera. | ® boiler situated in another building and some distance away, 


and it also received the exhaust steam from the air pump, which 
produced the vacuum on the system. The live steam connection 
from the boiler was provided with a valve by means of which the 
pressure was maintained constant by hand regulation. The main 
supply pipe was exposed to the weather, which was quite cold at 


discharged into the receiver from both sources of steam supply, 
the height of which was determined by a glass gauge and was 
regulated by a valve on the drain pipe. During some tests it 
was sometimes desirable to drain the receiver when the pressure 
was less than atmospheric ; this was accomplished by connecting 
the drain pipe to an auxiliary receiver shown in Fig. 5, which 
was connected to the suction side of the air pump and thereby 
kept under vacuum. 

The steam pressure was measured by a U-tube mercury mano- 


| meter attached to the steam pipe near the steam chest, as indi- 
| cated in Fig. 4. 


This was kept as nearly constant as possible by 


| hand regulation of the live steam valve controlling the admission 





| 
| 
| 


of steam into the large receiver. The vacuum was measured by 
a cistern mercury manometer connected to the condenser. 

The temperature of the steam was taken by a thermometer 
placed in the steam pipe near the cylinder. The temperature 
of the exhaust was taken by a thermometer well in the exhaust 
near the cylinder. In general, all thermometers and pressuré 
gauges were very carefully compared with standards before and 
after the test, and the results corrected as necessary. 

In order to guard against any steam in the form of water 
vapour in the discharge from the air pump which should have 
been charged against the engine, it was condensed by discharging 
through a long pipe extending some distance outside the building. 
It then passed through a trap, was weighed, and considered as 


| steam consumed by the engine. 


A gasometer was also placed in the air pump discharge, 
and so arranged that the volume of air pumped in a given length 
of time could be measured. 

Quality determinations of the steam entering the cylinder were 


| necessary in order to obtain accurate results, for the reason that 





the steam supplied to the main receiver, as already noted, con - 
tained a considerable amount of moisture. This problem was a 
very unusual one, as it required the determination of the mois- 
ture in the steam supplied at atmospheric, or less than atmos- 
pheric, pressure. In the tests made the steam pressure varied 
from slightly above atmospheric pressure to about 7 lb. below. 
The scheme of arranging a calorimeter for working under such 
conditions was quite original and was worked out in detail by 
Professor Sawdon. The results which were obtained were 
proved, by subsequent tests, to be quite accurate. A separating 
calorimeter was connected in an auxiliary steam line extending 
from the main steam pipe to an auxiliary receiver, on which the 
same vacuum was maintained as on the engine, and through 
which a fair sample of steam could be drawn by suction. The 
scheme adopted is shown diagrammatically in Fig. 5. It will 
be noted that the discharge openings of the separating calori- 
meter are connected by fin. pipe to an auxiliary receiver 1]4in. 
by 30in., provided with a water gauge at one side. A vacuum 
was maintained on this system by a connection extending 
to the air pump suction. In this system was located an auxiliary 


Md Pipe to Air Purp Saction 








ry Comdew 


. [ Pip | 
 B---.. em 
Engior 


Cyhoder| | | 


a ee 








|| Water Gage 





14s W Receiver 








ee — 4 
DIAGRAM OF CALORIMETER CONNECTIONS 


‘ Fig. S-CALORIMETER CONNECTIONS 





condenser which provided for a complete removal of any water 
in the discharge pipe from the calorimeter. The auxiliary re- 
ceiver, as previously explained, was also connected with a drain 
pipe from the main receiver. The gauge for showing pressure 
in the calorimeter was attached, as indicated in Fig. 5. A 
U-shaped column of mercury was inserted in one branch of the 
connecting pipe to the gauge, in order to counterbalance any 
effect due to a vacuum in the calorimeter line. The amount of 
steam discharged from the calorimeter was measured in the 
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Data and Results of Tests of a Shuman Low-pressure Steam 




















Engine 24in. 24in. 
By R. C. Carpenter and W. M. Sawdon. 

Date of test ..) 2/17 2/18 | 218 2/18 2/18 | 2/18 | 2/18 
Time of start- 

ing 2.45 10.00) 11.30 4.00) 9.20) 10.20 
Time of ending 4.45 11.30 1.00 5.30) 10.20) 11.20 
Duration ot 

test, hours .. 2 1.5 1.5 1.5 1.5 1 1 
Barometer, 

inches Hg. ... 29.90 29.93) 29.93 29.97 29.97) 30.63) 30.63 
*Steam = press., 

inches, Hg... 13.41 41.75 41.97 13.46 13.37 1.55/+1.53 
Steam press., 

Ib. abs. 8.15 15.56 15.67 8.12 8.16) 15.8 | 15.8 
Condenser 

vacuum, 

inches, Hg. 28.0 | 27.95) 27.95, 28.05; 28.66) 28.73) 28.8 
Brake load, Ib 

net cp ae 84.4 129.4 |129.4 80.4 4 166.4 
Steam temp. 

(observed 

deg. FL.) .. 184 15 215.2 184.2 | 184.4 )216 216 
Exhaust temp. 

(observed 

0 deg. F.) 98.9 102.8 |103.8 102.0 99.9 | 99.4 
Engine-room 

temp 74.6 
Outside temp. 27.4 
R.P.M. 143.8 126.6 
Weight “steam 

from con- 

denser, Ib. ...1061.5 875.5 |897.5 696.2 745.5 647.0 630.25 
Wt. steam from 

dry air pump 

discharge, Ib. 6.5 1.62) 1.62 1.0 251i 5.5 3.75 
Correct. for 

level in hot- 

well, inches 9 0 0 9 0 0 0 
Total econd. 

steam, Ib. .. 1067.1 877.1 899.1 | 698.15 7 
Quality of 

steam, p.c...) 97.7 | 96.3 | 95.6 89.4 90.4 | 96.9 | 97.2 
ry steam per 

hour, Ib 416.1 449.0 (633.0 616.0 
BaP. .. a 11.3 12.6 2 | 21.0 
bry steam per 

B.H.PLhr.ib. 48.0 0 31.6 | 31.0 36.8 35.7 | 28.8 | 29.4 





* + indicates above atmosphere and — indicates below atmosphere. | 

NoTe.—During test on February 17th air pump behaved badly 
and vacuum was variable. This doubtless accounts for the poor 
results. 

Thermal Resulis of Tests.* 

Dates of test 2/17 2/18 2/18 | 2/18 2/18 2/18 | 2/18 
(a) B.T.U _ supplied 

per B.H.P. hour | 46,195) = 39,750 38,790) 30,984) 31,930 
() Avail. B.T.U. | 

per Ib. steam 

with Rankine 

cycle Sa 132 166 164 118 135 170 169 
(c) Theoret, steam 

rate per B.H.P 

hour, Hb. 19.28] 15.32) 15.51] 21.57) 18.87) 14.97) 15.07 

Eff. Rankine 

eyele Theoret 

steam rate = 

actual rate (wet 

steam) percent. 43.8 |46.7 47.9 | 52.4 | 47.9 | 50.9 | 49.9 
(d) Per cent. ther- 

mal éfficiency on 

B.H.P 5.51 | 7.43 | 7.57 | 6.40 | 6.56 | 8.22 | 7.97 


(a) Above temperature of exhaust steam and allowing for quality. 
(6) This is the external work that would be done if the steam were 
completely expanded adiabatically in the Rankine cycle. Thus, 


per pound of steam : 
Available B.T.U. 
B.T.U. above 32 deg. at entering pressure and quality 
— B.T.U. above 32 deg. at back pressure after adiabatic expansion. 
The tabulated values are the average of those obtained from the 
Mollier charts in Thomas's * The Steam Turbine” and Marks and 
Davis’ Steam Tables. 























(c) Theoretical steam rate 2545 + Avail. B.T.U. per Ib. of steam 
with Rankine cycle. | 
(d) Thermal efficiency on B.H.P. 100 (2545 + B.T.U. supplied 
per B.H.P. hour). 
* Calculated by Prof. W. N. Barnard. 
Results of the Shuman Engine Trials. 
By A. S. E. Ackermann, M.E. 
Trial numbers —.. I. Il. ill. IV. ¥.. VI. 
jarometer, in. Hg. | 30.286 30.049 30.202) 30.200 30.180 30.212 
Steam press., inches 
Hg eee: cave 2.11 | 13.42 | 13.44 2.06 2.0) 13.64 
Steam press., Ib 
per sq. in. abs. 15.89 8.18 15.83 15.79 8.14 
Vacuum, in. Hg. .. | 28.07 | 27.85 7 .87 | 27.84 | 28.07 
Vacuum, in. Heg., 
Cer, ... 27.784; 27.801) 27.628) 27.660 27.550 27.858 
Press. in condenser, 
Ib. per sq. in. abs. 1.09 1.08 1.16 1.14 1.15 1.05 
Temp. of steam as 
measured, deg. F, |222.2 84. 184.9 (216.5 (216.5 (185.6 
Temp. exhaust 
steam as mea- 
sured, deg. F. O1.5 102.3 104.3 (104.0 0 107 100.2 
Temp. e ngine-room, 
deg. F. 3.6 $4.4 77.6 80.1 81.7 88.7 
Total qua untity con- 
densed steam, Ib. 3924 RASS 523 1041 331 889 
Deg. F. of super- 
heat Set lhe 6.2 0.9 0.8 
Net brake load, Ib. [185.0 90.0 0 
Revs. per min. 160.2 129.6 163.2 
brake horse-power | 20.6 11.7 0 
Condensed — steam 
discharged per 
H.P. hr., lb 26.5 43.8 60.0 5.4 45.2 
Quantity circu- 
lating water per 
ib. of condensed 
steam,Ib... .. | 95.7 (133.8 (190 136 434.0 
Rise of temp. of cir- 
culating water, 
deg. F. 9.9 6.7 4.5 6.4 2.0 
Heat discharged in 
circulating water 
per B. c .P. min. 
in. B.T. 404.5 860.0 (516.7 
Heat e ae rte d 
into work — per 
B.H. = min. in 
B.T. Sot ws 2.5 42.5 42.5 42.5 0 42.5 
Heat inet in radia- | 
tion and conduc- 
tion unaccount- | 
ed for per B.H.P 
min.in B.T.U... | 13.0 80 160 738 
Relative efficiency 
per cent. (Ran- 
kine cycle) 53.8 412.5 33 40.9 0 41.6 
auxiliary receiver by means of a glass gauge, the receiver 


having previously been calibrated. The quality of the steam in 
most of the tests which I conducted did not differ greatly from 
96 per cent. In a few of the tests conducted with very low pres- 
mres the quality approximated 90 per cent. 

Indicator diagrams.—Indicator diagrams were taken during | 
the test, the springs being carefully calibrated for the pressure 
conditions under which they were operated. 





The general form | I have appended a table giving the results of Haines’ tests. 


of these diagrams is shown in Figs. 6 and 7. Fig. 6 represents 
the type of indicator diagram which was obtainedywhen! the 
entering steam, as measured in the receiver, was about one-half 
pound above that of the atmosphere. Fig. 7 represents the 
form of diagram when the initial steam in the receiver was about 
7 Ib. less than that of theYatmosphere. On both the gg 
submitted a saturation curve is drawn as a reference line. 
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Jury 5, 1912 
Mr. A. 8. E, Ackermann, a noted mechanical engineer of 


London, England, made a series of independent tests on thi: 
engine a few months later than those which | have reported, 
Mr. Ackermann sent me the general results of his tests and also 
a diagram on which he had piothed his results and those which 
I obtained. His results and diagram are appended to this article, 
This diagram was constructed by using the total brake horse- 
power as absciss and the total water consumption as ordinates. 
The plotted results, as will be noted by reference to the diagram, 
| Fig. 8, all fall remarkably near a straight line. The fact that 
the results of the tests of many kinds of prime movers, when 
plotted in a similar way, fall in a straight line, has been proved 





| by numerous experiments, and this empirical law is, for this 


| quently referred to as Willan’s line, 


will be noted that the expansion line is a long distance from the 


saturation curve at the point of cut-off, especially for the case of 
the higher steam pressure. However, 
lines intersect before release, indicating that the moisture during 
| expansion had re-evaporated. ‘The average quality of the steam 

at cut-off, as shown by a comparison with the saturation curve, 


24in. Engine on Low-pressure Steam. 


| Test of a Shuman 24in. 
| Pp. M.E. 


Made by E. Haines, 





| Test Ne 
| Date of test ; 12 
| Barometer, inc hes ee ae 30, 
| Average steam press., inches of mercury 13. 
| Average steam press., Ib. absolute 8. 
; Average vacuum, ine ches mereury 23. 
Average speed, R.P.M. 3 147. 
Average mean effective pressure, ‘head end, 
Ib. aia? ig po 781 2.688 
Aver: a mean effective pressure, crank 


end, 
Ave ae -_™ ated horse- power, 
Average brake horse-power 
Average friction horse-power 
Mechanical efficiency, per cent. 


total 





49. 








| Average quality of steam at cut- off, p c. 7h 
Average quality of steam at release from 
diagram . < superheated superheated 
Total weight of steam used, Ib. 444 A 
| Steam per I.H.P. per hour, Ib. 33.75 rr 4 
Steam per B.H.P. per hour, Ib. 40.06 30 


ix slightly less than 50 per cent. of the diagram of Fig. 6 and 
about 70 per cent. of the diagram of Fig. 7. Special vacuum 
springs were employed during the test. 

Results of the test. —The results and data of the various tests 
made under my supervision are shown in the accompanying 
table. 

This table also shows the efficiency of the engine as com- 
pared with the Rankine cycle, which is probably the best refer- 
ence for determining the relative 
motor. Nearly all steam turbines are 
| referring the results to the Rankine cycle. 
| With steam about 1]lb. above atmospheric pressure and 

with a vacuum of 28in., the engine required 31.6 1b. of steam 


now compared by 
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Ciearance 


Crank End 








Condenser Pressure 


Fig. 7 
per brake horse-power. With the same steam pressure, but 
with a vacuum of 28.8in. steam consumption was 28.8 lb. of 
| steam per brake horse-power. These two tests indicate the 


very material effect of a high vacuum under such conditions of 
pressure. 

With a steam pressure of about 8 Ib. absolute (6.75 below 

| atmosphere) and 27in. vacuum, 37.8 lb. of steam were required 

With the same steam pressure, 

35.7 lb. of steam were required 


| per brake horse-power per hour. 
but with a vacuum of 28. 66in., 
per brake horse-power. 

As compared with the Rankine eycle the efficiencies vary from 
43.8 per cent. to 52.4 per cent., depending on the load and 
steam pressures. On the whole, the results will certainly com- 
pare favourably with any published results of any small steam 
turbines which I have seen. 

In Mr. Ackermann’s test of the same engine the relative 
efliciency as compared with the Rankine cycle under best condi- 
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tions was 53.8 per ecent., which was slightly superior to the 
| results in my test, 

An independent test of the same engine was made by EF. P. 
Haines a few weeks previous to the tests made under my super- 
vision, and as these tests showed substantially the same results 


it will be noted that these | 


values of any form of a steam | 


} 
| 


| and the Illustrations Committee at 6. 


reason, a great aid in determining the accuracy of independent 
tests made on the same prime mover. The fact that my tests 
and Mr, Ackermann’s tests fall on the same straight line indicate 
the substantial accuracy of both series of tests. The straight 
line which characterises results plotted as explained is fre- 
Mr. Willan being a néted 
English engineer who first pointed out the existence of such a 
relation, The diagram, Fig. 8, also shows the steam per brake 


horse-power per hour for different load conditions. 


FORTHCOMING ENGAGEMENTS. 





TO-DAY. 


Grorocists’ Assocration.— University College, Gower-street, 


W.C, The following lecture will be delivered :—** Highland 
Problems,” with special reference to the September Long Excur- 
sion, by Mr. George Barrow. The lecture will be illustrated 


The Council will meet at 
15 p.m. 


with lantern views. 8 p.m. 7 p-m., 
Grn. 


the London 
3.15 p.m. 


SATURDAY. JULY 

THE STEPHENSON SoctgeTy.—Visit to 
Council Generating Station at Greenwich. 
THE InstITUTION OF MUNICIPAL AND County ENGINEERS.— 


County 


West Midland District Meeting, to be held at the Town Hall, 
Stourbridge. 10.30 a.m. 
RoyaL AUTOMOBILE AND AssocraTED CLUBs.— North-Eastern 


meeting. Speed trials of the Yorkshire Automobile Club on 
Saltburn Sands in the morning. 3.30 p.m., visit to Wynyard 
Park and Ravensworth Castle and Park. 7.30 p.m., reception and 
eighth provincial dinner of the Associated Clubs, the Lord 
Mayor in the chair, at Tilley’s Assembly Rooms, Market -street, 


Neweastle-on-Tyne, 
THURSDAY, FRIDAY, anp SATURDAY, JULY 111n, 
12TH, AND 13TH. 


INSTITUTION OF MUNICIPAL AND CouNTY ENGINEERs.- 

At Caxton Hall, Westminster, and on Saturday at County Hall, 
Aylesbury. Thursday, 10 a.m., council meeting, presidential 
address, annual general meeting ; discaission on the following 
papers (to be taken as read): “* Masonry Dams,” by Mr. F. ¢ 
Uren; ‘ Bacteria,” by Mr. W. Ransom; “ Town Planning in 
Shettield,” by Mr. C. F. Wike ; ‘‘ Town Planning,” by Mr. W. H 
Price ; * Standardisation,” by Mr. E. J. Elford. 6.30 p.m. for 
7 p.m., reception in the Oak Room of the Hotel Cecil, by the 
president ; annual dinner in the Victoria Hall. 9.30 p.m., 
concert. Friday, 10 a.m., discussion on the following papers 
(to be taken as read): ‘* Maintenance of Sewers in Hampstead,” 
by Mr. O. E. Winter ; “ Bituminous-bound Carriage-ways,”’ by 
Mr. J.S. Brodie ; ‘“‘ Road Maintenance in Co. Armagh,” by Mr. R. 
H. Dorman; ** Scottish Roads,”’ by Mr. Allan Stevenson; ‘* How 


| the new District Committees may Promote the Progress of the In- 


stitution,” by Mr. A. H. Campbell. Saturday, visit to Aylesbury 
and Tring; 9.15a.m., Marylebone (Great Central Railway). 10.45 
a.m., arrive Aylesbury, proceed to the County Hall ; discussion 
on the following paper (to be taken as read): ‘‘ Municipal Work 
in Aylesbury,” by Mr. W. H. Taylor ; proceed by conveyances 
along roads bituminously bound, tar painted, to the Chiltern 
Hills Spring Water Company’s works, near St. Leonards ; 
1.45 p.m., leave for Tring; 3 p.m., the Hon. Walter Rothschild 
will receive the members at his museum. — Full smear from 
Mr. T. Cole, secretary, 11, Victoria-street, Westminster, S 


FRIDAY, JULY 12ru. 


THe NortTH OF ENGLAND INSTITUTE OF MINING AND MECHANT- 
CAL ENGIN Excursion to Easington Colliery. Members 
will leave Newcastle-upon-Tyne Central Railway Station at 
1.35 p.m, and call at Pelaw at 1.48 p.m. and Sunderland at 
2.4 p.m. The members will be received by Sir J. S. Barwick, 
Bart., and an inspection made of the surface and other arrange- 
ments. 





SUNDAY, 3TH 


147TH. 


FRIDAY, SATURDAY anp JULY 12rn, 

AND 
INSTITUTE OF SANITARY ENGINEERS.-—Summer Visit to 
The Midland Hotel has been selected for head- 
quarters. Friday : 9.10 am., Train leaves Paddington, 
breakfast on board ; 11.10 a.m., arrive in Birmingham and pro- 
ceed to Midland Hotel; 1 p.m., Reception by the Lord Mayor 
(Alderman Bowater) at the Council House ; Sessional Meeting 
in the afternoon, discussion on papers ; 7 p.m., dinner, the Pre- 
sident in the chair, Saturday: 10 a.m., Leave hotel by coaches 
to visit sewage farm, filter beds, &c.; visits to University and 
other places of interest ; Sunday : 11 a.m., Service in the Cathe- 
dral Church ; afternoon visits to places of interest. 


TUESDAY, JULY 
Tue Royat AutToMoBILE CLuB.—Standard Car Race (under 
the Open Competition Rules of the R.A.C.) at Brooklands 
Track, Weybridge. Start 11.30 a.m. 
WEDNESDAY, JULY 
INSTITUTION OF MUNICIPAL ENGINEERS. 
S.W. Council meeting at 6 p.m. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The End of the Quarter. 

THERE is much more work still in hand than is generally 
the case just after the close of a quarter. Firms sometimes 
find themselves at the close of the half-year in a position in 
which when they start the mills on a Monday or Tuesday they 
hardly know how they are going to keep them going through the 
week. Nothing of the sort however, is, fortunately, now the 
case. Plenty of employment is assured for some time ahead 
by uncompleted orders still on the books, whilst the quarterly 
meeting next Thursday should be productive of still further 
business. This is a state of affairs that is eminently satisfactory, 
whilst it is additionally encouraging to know that it is occasioned 
largely by the present activity in the iron and steel consuming 
industries, particularly in the railway, shipbuilding, and general 
engineering interests. Steam engine builders are fairly well 
engage: gas and oil engine builders are very busy, and so are 
motor car and motor van makers. In fact, all branches asso- 
ciated directly or indirectly with various forms of transit appear 
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to be exceptionally well occupied just now. Electrical engineers 
are moderately engaged, Some of the hydraulic engineering 
firms have large orders on hand for various types of pumps and 
turbines. 


Steel in Large Demand. 

Constructional, mechanical, and general engineers 
are all proving good customers for steel, which seems to be 
needed in ever-increasing quantities. There is still full employ- 
ment at the steel works, the trouble being to satisfy customers 
with prompt deliveries. ‘There is still a shortage of steel bars, 
which has to be met by imports of foreign material. Makers 
of steel wire rods are experiencing a good inquiry. Railway and 
shipbuilding requirements account directly and indirectly for a 
good proportion of the current steel output. Bessemer sheet 
bars are quoted £6 ; Siemens, £6 2s. 6d.; joists, £7; and angles, 
£7 10s. to £7 12s. 6d. 


A Steady Output of Manufactured Iron. 

Large quantities of bars of all qualities are being 
rolled and no difficulty is experienced by makers in obtaining 
favourable prices. Marked bars at present continue to be 
quoted £9, _with 12s. 6d. extra for the Earl of Dudley’s 

L.W.R.O.” brand. It is possible that marked bars may be 
further advanced at or just before the quarterly meeting. 
The second-grade bars of the * list ’’ houses are quoted £8 7s. 6d. 
A brisk inquiry is experienced for good merchant quality bars, 
which are quoted £8 2s, 6d. to £8 5s. Nut and bolt-making 
firms are satisfactory customers for common bars, these being 
quoted £7 17s, 6d. to £8, with Belgian competition less note- 
worthy than recently. A larger output of puddled bars could 
he absorbed if it were forthcoming, but the men at some of the 
puddling furnaces have held a meeting and decided not to start 
until Monday nights, which may result in some of the mills and 
forges having to stand during Mondays, and this would be an 
awkward state of affairs at a time when ironmasters want to 
produce as much iron as they can to satisfy urgent requirements. 
The date of the joint meeting of the employers’ and men’s sec- 
tions of the Midland Iron and Steel Wages Board to consider 
a revision of the present sliding scale is expected to be announced 
shortly. Good orders continue to come to hand from Australia, 
India and South Africa for galvanised sheets, and quotations 
are maintained at £12 5s. to £12 10s. for 24 w.g. f.o.b. Liverpool. 
Merchants shipping from British ports to the Argentine Republic 
are complaining of an alleged surtax of 7s. 6d. per ton charged 
hy some of the shipping companies. This increases the price 
of sheets to the South American buyers, and gives an advantage 
to sheets of United States and continental origin. Efforts 
are being made to get this surtax repealed. It is said to have 
heen put on to cover increased expenses arising from congestion 
of traffic of late at the port of Buenos Aires. The black sheet 
mills are fully occupied with good prospects. Singles are quoted 
17 17. td., doubles £8 2s. 6d. to £8 5s., and trebles £8 12s. 6d. 
Gas strip makers are busy, and are quoting £8 to £8 2s. 6d. 
Slit nail rods move freely at £9. The Australian and Indian 
inquiry for hoop iron is satisfactory. 


Pig Iron. 

Deliveries of all descriptions of pig iron are being made 
much more plentifully and regularly than of late, but a still 
larger output could readily be absorbed if it were available. 
Meanwhile the blast furnace plants are kept very busy, and 
quotations are well maintained alike for foundry and forge 
qualities. North Staffordshire pig iron is quoted 63s. to 64s. 
for forge, and 68s. to 69s. for best. Large quantities are being 
produced of Northampton sorts at 60s. to 61s., and also of Derby- 
shire at 62s. 6d. to 63s. 6d. South Staffordshire pig iron is 
firmly held with an onward tendency in price. Cinder forge is 
quoted 58s., and part-mine 62s. to 63s. There is a steady 
demand for best all-mine forge at 90s., for foundry at 95s., 
and for cold blast at 120s, Coke keeps dear and somewhat 
scarce, 





NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron. 

THE past month has been an eventful one in the history 
of the iron trade, in consequence of the continual advances 
which have taken place. The past week has been no exception to 
therule. Pig, finished iron, and steel have again shown increased 
quotations. Manufactured copper and English tin ingots have 
heen fairly steady, and sheet lead closes firm. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 65s. 6d.; 
Staffordshire, 65s. 6d. to 66s.; Derbyshire, 65s. 6d. to 66s.; 
Middlesbrough, 65s. 6d. to 66s. Scotch: Gartsherrie, 72s. to 
72s. td.; Glengarnock, 69s. to 70s. (official, 71s.) ; Summerlee, 
72s.; Eglinton, 69s. to 69s. 6d., delivered Manchester. West 
Coast hematite, 75s. 6d. to 76s. Delivered Heysham: Gart- 
sherrie, 70s. to 70s. 6d.; Glengarnock, 67s. to 68s. (official, 69s.) ; 
Summerlee, 69s.; Eglinton, 67s. to 67s. 6d. Delivered Preston : 
Gartsherrie, 71s. to 71s. 6d.; Glengarnock, 68s. to 69s. (ofticial, 
70s.); Summerlee, 71s.; Eglinton, 68s. to 68s, 6d. Finished 
iron: Bars, £8 5s.; hoops, £8 7s. 6d.; sheets, £9 to £9 5s. Steel : 
Bars, £7 15s. to £8 5s.; Lancashire hoops, £8 2s. 6d. to £8 5s.; 
Staffordshire ditto, £8; sheets, £8 15s. to £9; boiler plates, 
£8 15s. to £9; plates for tank, girder and bridge work, £8 5s.; 
English billets, £5 15s. to £6; foreign ditto, £5 6s. to £5 7s. 6d.; 
cold drawn steel, £10 to £10 10s. Copper: Sheets, £96; tough 
ingot, £83 15s, to £84 5s. ; best selected, £84 to £84 10s. per ton ; 
copper tubes, 113d. to Il}d.; brass tubes, 9}d.; condenser, 
10jd.; brazed brass tubes, 10}d.; roiled brass, 8d.; brass wire, 
8}d.; brass turning rods, 8}d. to 83d.; yellow metal, 7§d. per 
pound, Sheet lead, £21 10s. to £21 . per ton. English tin 
ingots, £213 per ton. Aluminium, £75 per ton. 











The Lancashire Coal Trade. 

The attendance on the Coal Exchange on Tuesday was 
well up to the average, but coalowners’ and merchants’ ideas as to 
future contracts still show great variation as to prices. In some 
cases an advance up to 2s. per ton has been quoted.. Slack and 
engine fuel occasionally 3d, to 6d. per tondearer. Shipping coal 
remains steady. 


Barrow-tn-Furness, Thursday, 
Hematites. 

The past week has seen the condition of the hematite 
pig iron trade of this district made stronger in every way. There 
is an increased amount of business done by makers of pig iron 
and altogether prospects are bright for a continuance of good 
steady trade. Local steel makers are taking large and regular 
supplies of iron, and from outside sources there is an increasing 
demand. The make of iron is much bigger than it was, and at 
the same time makers have been able to get clear of some of the 
stocks of iron they held in their yards. Prices are firm with 
makers quoting 74s. 6d. per ton net f.o.b. for parcels of mixed 
numbers of Bessemer iron. For special sorts there is an increas- 
ing deinand, and 79s. to 80s. per ton is quoted. In the warrant 
market there has not been much business done. Prices are 
higher on the week and sellers are quoting 73s. per ton net cash, 
with 74s. at three months. ‘The stores of warrant represent in 
the aggregate 37,630 tons. 


Iron Ore. 
The iron ore trade is briskly employed throughout the 





entire district. The demand is fuller alike on local and general 
account, and some good shipments are being made, especially 
from Cumberland ports. Prices are firm with good average 
sorts quoted up to 18s., and the best ores are at 26s. per ton net 
at mines. For Spanish ores there is a steady call, with best 
qualities firm at 21s, 6d. per ton delivered to West Coast works. 


Steel. 

The steel trade is very busy at Barrow and at Working- 
ton, the two steel centres of the district. There is a steady 
demand for most classes of steel and some satisfactory orders are 
held. Fyom the Barrow Steel Works a good output is being 
maintained of steel rails, ship plates, and some small sections. 
Rails are being rolled at Workington in big quantities, and the 
smaller departments are well employed. The demand for steel 
rails is steady, with heavy sections quoted at £6 2s, 6d. to £6 5s. 
per ton, and light rails are at £6 12s. 6d. to £7 2s. 6d. per ton. 
Heavy tram sections are quiet at £7 per ton. Ship plates are 
in good demand on local as well as general home account, and 
are quoted at £7 17s. 6d to £8 2s. 6d. per ton, with boiler plates 
at £8 10s. to £8 12s. 6d. per ton. For tin bars there is a quiet 
demand at £5 10s., and billets are also quiet at £5 12s. 6d., with 
hoops at £7 15s. per ton. 


Shipbuilding and Engineering. 
These trades present no new features, and will he 
busily employed for some time to come. 


Fuel. 

There is a full demand for coal, and good steam sorts 
from Lancashire or Yorkshire pits are quoted at 12s. 6d. to 
17s, 6d. per ton delivered. Coke is in brisk demand at 25s. 6d. 
per ton for East Coast sorts. 


Shipping. 

The shipping trade is fairly well employed. Iron ore, 
pulp wood, and oil of various kinds are being imported into 
Barrow, but the export trade is not at all brisk. Rails are being 
sent from Barrow to Liverpool and Birkenhead for re-shipment. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

OwING to the great pressure of work on hand the cus- 
tomary lull in business at the half-year is scarcely noticeable on 
this occasion, Overtime is practically general, and the only 
drawback to satisfactory working conditions is the fact that the 
abnormal demand for materials ean hardly be met. It is eon- 
fidently asserted by those in close touch with the steel trades that 
the production is on a record scale, and that there is more busi- 
ness about than has been the case at any previous period, not 
excepting the last great boom. The activity is not confined 
to any one branch, but is of a general character, embracing arma- 
ment material, railway steel, general engineering requisites, and 
shipbuilding forgings and castings. Coupled with the large 
home demand is a steady call for high-class steel and steel pro- 
ducts for overseas markets. In edge tools of all kinds, machine 
knives, reaper sections, mining steel and tools, the export trade 
has been and still is most satisfactory. Prices are on a sounder 
basis, and with the prospect of the machinery and plant being 
kept in full operation manufacturers are anticipating a very 
satisfactory half-year. The official return of exports to the 
United States of America for the quarter ending June shows an 
improvement compared with the preceding quarter. The con- 
signments of steel, sheets, wire, &c., were valued at £109,600, 
as compared with £105,600 for the March quarter. There is a 
reduction compared with the June quarter of 1911 of £8000, and 
the value is still much below the average of either 1910 or 1909, 
but there is evidence of a steady recovery being in progress. 
Exceptional items in the export list last quarter were £2930 for 
breech mechanisms, £500 for model of breech mechanism, and 

£277 for shells. 


Coal Contracts. 

The market for steam coal is very strong, and some 
large tonnage contracts are stated to have been renewed at 
advances of 2s. 6d. per ton as compared with a year ago. With 
a better supply of shipping tonnage open market prices are 
firmer. But apart from that influence, the exceptionally large 
demand for industrial use is the chief factor. Best South York- 
shire hards are quoted Ils. 6d. to 12s. 6d. at the pits. As 
regards gas coal the bulk of the old contracts are now rapidly 
being worked off, and it is expected that this will stimulate 
business. Contracts are being steadily renewed at the full 
advance of 2s. 6d. per ton. At the same time most of the large 
asworks are in no hurry to negotiate for renewals, as they have 
secured good stocks, having bought freely earlier in the year, 
and are deferring contracts in the hope of easier terms later on. 


Slacks. 
There is a very strong market for all kinds of slacks. 
The advance on contract renewals ranges from 2s. to 2s. 6d. per 
ton as compared with a year ago. Coking smalls are difficult 
to procure. Prices are on the basis of 7s. 6d. to 8s. td. per ton 
for best washed qualities. Blast furnace coke is scarce at up to 
16s. per ton at the ovens. 





House Coal. 

Business in the house coal trade has scarcely settled 
down yet following the general advance in colliery price lists. 
Owing to the apathy of the public demand orders at collieries 
are not coming in freely, but stocks are very small for the time 
of the year. The heavy demand for fuel for manufacturing 
purposes has taken a good tonnage of the cheaper qualities of 
house coals off the market, and these are rather searee. Con- 
tracts are being renewed very slowly at the 2s. 6d. advance, 
merchants counter-offering Is. 9d. to 2s. per ton advance. 
Merchants are reported to have fine stocks at depdéts. 


Pig Iron. 

A very strong market exists for pig iron. Supplies are 
increasing, but so is the demand, with the result that makers 
are able to obtain full quoted prices. Many consumers are very 
short of iron, and are quite ready to pay stiff rates for any spot 
lots available. This is particularly the case at the finished iron- 
works. Consumers, too, are showing a disposition to come into 
the market for forward supplies. For delivery over the current 
half-year Lincolnshire sellers are quoting 63s. for No. 3. foundry, 
62s. for forge, and 63s. to 65s. for basic, all per ton net delivered 
Sheftield or Rotherham. There are some good inquiries in the 
market for supplies over the next six months. A fair amount 
of iron has still to be delivered under old low-priced contracts, 
including some at fully 10s. to 15s. per ton below current prices. 
But as showing the confidence which is felt in the outlook, con- 
sumers have readily placed additianal contracts at top prices, 
and sellers profess that there is no possibility of prices being any 
lower this year. This view is strengthened by the fact that, 
owing to the exhaustion of stocks in consumers’ yards, all the 
iron delivered here is going inte immediate consumption as a 
result of the great activity in the steel and finished iron trades 
Derbyshire pig iron is only a shade lower than Lincolnshire for 
forge, while foundry sorts are strongly held for 61s. to 62s. Some 
Middlesbrough No. 3 iron is reported to be on offer here at 61s. 
net. 


The Finished Trades. 
At the usual meeting of the South Yorkshire Bar Iron 





Association this week no further change in prices was made, but 
it was reported that there was plenty of business available at 
the current price of £8 5s. The works are fully occupied. There 
is a searcity of billets, sheets, and all kinds of rolled material. 
The steel scrap market remains dull despite the fact that prices 
are proportionately cheaper than those for hematite pig iron. 
Wrought iron scrap remains scarce, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 
A VERY active business has been done during the las - 
fortnight in Cleveland pig iron ; indeed, there has been quite ¢ 
‘boom ” in progress, which has tempted many outsiders ‘a 
have a “ flutter ” in warrants, as there seemed good probability 
of realising substantial profits in operating. On June Mth 
the price of Cleveland warrants was at 53s. 103d. cash buyers ; 
on July Ist there had been a rise to 57s. 7d., or 3s. 84d. in a 
fortnight, and the price was brought up to the highest figure 
that had been reported since 1907. Since Monday speculators 
have been doing their best to sell out, and, naturally, that has 
brought the — back again somewhat, for by Wednesday I 1d. 
out of the 3s. 84d. rise had been lost. ‘The condition of the pig 
iron trade is as good as it well ean be, and prospects are entirely 
encouraging, but with so much speculation as is induced by the 
large stock in the public warrants prices cannot move up unin- 
terruptedly, as they do in hematite iron and in practically all 
other branches of the iron and steel industries. But notwith- 
standing the fluctuations, there is a balance of increase over the 
last four months of 6s. 8d. in Cleveland warrants. Makers 
are really well situated as regards orders on their books ; indeed, 
they cannot supply all the iron that the consumers require, 
and it is necessary yet to draw somewhat heavily out of the 
public warrant stox Not only is there a large delivery of 
pig iron on export account, but home consumption is larger 
than it has been for years. Makers in the early part of the week 
were realising 57s. 9d. per ton for prompt f.o.b. deliveries of 
No. 3 Cleveland G.M.B. pig iron, but on Wednesday 57s. per ton 
would be accepted by second hands, if not by the producers 
themselves. No. | is exceedingly scarce, and realises quite 5s. 
per ton more than No. 3, whereas the usual difference used to 
be Is. 6d. There is not much to be had of the lower qualities 
of Clevesand pig iron, and most makers can get the same price 
for Nos. 4 foundry and 4 forge as they are realising for No. 3, 
though others will sell at 3d. less. Generally No. 4 foundry is 
tid. cheaper than No. 3, and No. 4 forge Is. cheaper. Mottled 
and white are at 56s. 3d., and are not readily obtainable at that 
or any other figure, for furnaces are working uncommonly well, 
and producing a larger proportion of No. 3 than has been 
reported for years, which, of course, is all the better for the 
ironmasters. 





Hematite Pig Iron. 

Business is so good in the Fast Coast hematite pig iron 
trade, and the producers so well off for orders, that within the 
last ten days another shilling has heen added to the quotations, 
so that mixed numbers are now 73s. 6d. per ton for prompt 
delivery, a price 7s. 6d. per ton above that ruling four months 
ago, when the recent miners’ national strike commenced, and it 
is the highest figure that has been touched since 1907. More- 
over, as showing the sound position of the makers, it may be 
said that the advance has been a continuous one ; there has not 
been a single reaction, and prospects are now extremely good, 
for the steel industry is unprecedentedly brisk, and the contracts 
booked will keep it so for months to come. The consumption 
of hematite has increased materially, and it has been necessary 
to augment the production, so that there are at present more 
furnaces engaged in making hematite pig iron than have ever 
been at work before. 


Iron-making Materials. 

Both iron ore and coke are advancing in value, and it 
is thus necessary for producers of hematite pig iron to secure 
better prices for what they have to sell. The general quotation 
for Rubio ore delivered in the Tees is 215. 6d. per ton, but it 
cannot be reported that any business at that or any other 
figure, with one exception, has been actually done. Furnace 
coke continues dear, though it is not quite so scarce as it was ; 
indeed, at some of the collieries there is coke accumulating on 
the benches. More ovens are being restarted, as consumption 
is substantially increasing. The prices of medium quality coke 
for early delivery equal to Middlesbrough furnaces are fiom 
19s. 6d. to 20s. per ton. There is no pressure to sell. Foundry 
per ton f.o.b. 





coke is at 22s. 
June Stock Return. 

The return issued by Connel and Co., showing the quan- 
tity of Cleveland pig iron lodged in the publie warrant stores 
at June 30th, and the decrease in the stock during June, was of 
a character which is highly satisfactory to the producers of 
pig iron, and could not but strengthen their position. The 
stock held was 312,270 tons, a decrease of 32,586 tons for the 
month, It is an important feature to note that this is little 
more than half the quantity that was stored ten months ago, 
for in August over 601,000 tons were held. The position of the 
ironmasters is decidedly improved by the depletion of the stock 
in the public stores, and almost all of them would be pleased 
to see the stock disappear altogether. There certainly would 
not be the erratic fluctuations that have to be recorded in prices, 
and the course of prices would be guided by legitimate demand 
and supply. 


June Exports of Pig Iron. 

The iron market has felt the good influence of the 
satisfactory exports reported for June from the Cleveland 
district. These reached 112,349 tons, as compared with 112,723 
tons in May, 1912; 109,219 tons in June, 1911: and 117,957 
tons in June, 1910. 


Manufactured Iron and Steel. 

Business in the finished iron and steel industries is 
unprecedentedly good, and is likely to continue so for months 
to come. There is indeed a plethora of work in all branches ; 
in fact, in some there is too much, and it has become almost 
impossible to place orders for anything like early execution. 
Some firms, indeed, have quite a year’s work on their books, 
and thus the tendency of prices is upwards, though there have 
been no changes in quotations this week except that cast iron 
pipes are 5s. dearer, pipes of Ijin. to 2}in. diameter being 
quoted £5 12s. 6d. to £6; 3in. to 4in., £5 7s. 6d. to £5 10s.; 
and 5in. to 24in., £5 5s to £5 7s. 6d., f.o.r, at makers’ works. 
Cast iron chairs are at £3 17s. 6d. net. The demand for heavy 
steel rails is large, and manufacturers can get fully £6 7s. 6d. 
net f.o.b. for them. 


The Coal Trade. 

Some improvement in the coal trade is to be reported, 
but prices are unsatisfactory, and in some branches even lower 
than before the recent strike. Deliveries have increased, but 
there is still a short supply of steamers, and on that account 
the exports are restricted. That has been the drawback for 
the last two months, and it has kept prices down. Best Durham 
gas coals are at 13s. per ton ; ordinary coking coals at 10s. 6d.; 
coking smalls at 10s.; ordinary Durham bunkers at 10s. 6d.; 
and best at 1ls.; while best Northumberland steam coals are at 

12s. 9d, to 13s. f.o.b., and Tyne primes I]s. 9d. to 12s., with 
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seconds at 10s. 9d. to 11s. 


A number of contracts for Durham 


gas coals ‘ave been arranged at 12s. 6d. to 13s. f.o.b. 
Foundry coke is 22s. f.o.b.; fu nace coke, 19s. 6d. to 20s. 


delivered at Middlesbrough ; and gas coke, 17s. 9d. f.0.b. 








NOTES FROM SCOTLAND 


(From our own Correspondent.) 


The Upward Course of Warrants. 


Tue Glasgow pig iron warrant market has this week 
experienced a further upward movement in prices. Occasionally 
sales have depressed prices, but the tendency on the whole has 
been very strong and higher levels of prices are established. 
Good reports from abroad and a continued decrease in stocks, 
notwithstanding increased production of pig iron, together 
with favourable shipments, and a large consumptive demand at 
home, are the features that have been utilised in stimulating the 
market. It thus appears that there are substantial reasons for 
the present upward course of warrants, while speculative in- 
fluences intervene to increase the excitement and add to the 
volume of business. Since last report business has been done 


in Cleveland warrants between 56s. 10d. and 57s. lld. cash, 
57s. 1$d. and 57s. 114d. one month, and 57s. 7d. to 59s. three 
months. Transactions have also been noted at 57s. 4d. for 


delivery in nine days, 57s. 3d. eighteen days, 57s. 24d. twenty- 
one days, 57s. 14d. twenty-three days, 57s. 4d. for August 2nd, 
and 57s. 7d. for September 18th and 20th. There is a strong 
demand for Cleveland iron for use in Scotland, and the imports 
by way of Grangemouth and the Forth and Clyde Canal are 
increasing. 


Strong Market for Scotch Pig Iron. 

The output of pig iron in Scotland is now considerably 
larger than it was twelve months ago, and still the demand is 
such that it is reported iron is still being withdrawn from stocks 
at some of the ironworks. There are 85 furnaces in blast in 
Scotland, compared with 84 last week and 79 at this time last 
year. While shipments of Scotch iron are only moderate, 
home consumption is well maintained, and there has been a 
further substantial increase in quotations. Govan and Monk- 





land are quoted f.a.s. at Glasgow, Nos. 1, 66s. 6d.; Nos. 3, 
65s.; Carnbroe, No. 1, 70s.; No. 3, 66s.; Calder, No. 1, 73s. 6d.; 
No. 3, 68s. 6d.; Summerlee, No. 1, 73s. 6d.; No. 3, 69s.; Clyde, 
No. 1, 74s.; No. 3, 69s.; Langloan, No. 1, 74s.; No. 3, 69s. 6d.; 
Gartsherrie, No. 1, 74s. 6d.; No. 3, 69s. 6d.; Coltness, No. 1, 
89s.; No. 3, 69s.; Eglinton, at Ardrossan or Troon, No. 1, 66s.; 
No. 3, 65s.; Glengarnock, at Ardrossan, No. 1, 74s.; No. 3, 
69s.; Dalmellington, at Ayr, No. 1, 67s.; No. 3, 65s.; Shotts, 
at Leith, No. 1, 74s.; No. 3, 69s. 6d.; Carron, at Grangemouth, 
No. 1, 74s. 6d.; No. 3, 69s. 6d. per ton. 


The Hematite Trade. 

The production of hematite pig iron in Scotland has 
been increasing, and is now considerably larger than at this 
time last year. Prices have gone higher in sympathy with the 
condition of the warrant market. Merchants quote Scotch 
hematite 77s. per ton for West of Scotland delivery, but pro- 
bably only a moderate business is being done at the increased 
rate. Current deliveries are for the most part at lower prices 
fixed some time ago. Cumberland hematite warrants are at 
78s. 6d. for delivery f.o.b. Cumberland ports. 


The Malleable Iron Trade. 

Particulars of the new combination of the iron-pro- 
ducing firms in the West of Scotland are now issued in the 
prospectus of the company. The firms and companies thus 
amalgamated under the title of the Scottish Iron and Steel 
Company are thirteen in number, and embrace practically the 
entire trade of the district, their output in the past year amount- 
ing to about 225,000 tons, by far the greater proportion of which 
was malleable iron. None of the large producers of shipbuilding 
steel is included in the combination. The amount of work in 
hand at present is such as to tax to the utmost the productive 
capacities of the works. Business for early delivery has been 
on the basis of £7 15s for crown bars, best bars being £8 2s. 6d., 
and best horseshoe iron £8 5s. for Clyde delivery, subject to the 
usual discount. The strong position and higher prices of pig 
iron is @ matter which is not being overlooked by makers in 
their arrangements for future delivery. 


The Steel Trade. 

There is no abatement of activity in the steel trade. 
While night and day shifts are doing their utmost to overtake 
the work in hand, deliveries are generally much in arrear. 
For shipbuilding material the demand is extensive and pressing, 
and makers are exerting themselves to give such delivery as 
shall not impede the construction of vessels. The requirements 
of boilermakers call for a large output of the very best class of 
material, and it has not been possible to meet all engagements 
with the promptitude that could be desired. Inquiries from 
abroad are of importance, and if entertained by makers would 
very cortsiderably increase the contracts now in hand. Prices 
are firm, and would have had to be still higher but for the com- 
parative cheapness and ready supply of hematite pig iron, which 
has been influenced to a much less extent than other kinds 
of iron by the advance in warrants. 


The Coal Trade. 

The coal trade is busy in almost all its departments. 
Only in the case of household coal for home use is there any 
slackness apparent. The demand is quieter on account of 
warmer weather, and the inland retail prices have been tending 
somewhat easier. For export and coastwise business prices 
are generally well maintained. Steam coal has been in good 
demand for abroad, and there is also a strong demand for the 
better qualities of house coal for shipment. The business in 
splint coal is on an extensive scale. Washed nuts have been 
in demand at good prices, the request for singles being such as 
relatively to raise their prices. Steam coal is quoted f.o.b. 
at Glasgow, lls. to lls. 6d.; ell, lls. 3d. to Ils. 6d.; splint, | 
lls. 3d. to Ils. 9d.; treble and double nuts, lls. 3d. to 11s. 6d.; 
and single nuts, lls. to lls. 3d. per ton. A very large business 
is being done in hard and small coal suitable for foundry and 
furnace purposes. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff, July 2nd. 

TONNAGE arrived more freely and after the holiday 
on Wednesday w ork becatne more brisk. There were a number 
of contract inquiries on the market. It was reported on the 
Cardiff Coal and Shipping Exchange that the order for the 
supplementary requirements of the Egyptian State Railways 
had been divided between Pyman, Watson and Co., H. C. 
Vivian and Co., and Beynon and Co. The total requirements 
were 75,000 tons metric to be delivered over July and August. 
There were again reports that the Admiralty was likely to be 
a heavy buyer in the near future for naval manceuvres and stock 
ing at the dockyards. Latest quotations, Cardiff: Best steam, 
l7s. to 17s. 6d.; best seconds, 16s. 3d. to 16s. 9d.; seconds, 
1 6d. to 16s ordinaries, 14s. 9d. to 15s. 3d.: hest drys, 
16s. 6d. to 17s. 3d.; ordinary drys, 14s. 6d. to 15s.; best bunker 
smalls, 10s. 6d. to 1ls.; best ordinaries, 10s. to 10s. 6d.; cargo 
smalls, 9s, 6d. to 10s.; inferiors, 9s. to 9s. 6d.; washed smalls, 


















1ls. to 11s. 6d.; best Monmouthshire black vein, large, 15s. 3d. 
to 1As. 6d.; ordinary Western Valleys, 14s. 6d. to 15s.; best 
Eastern Valleys, 14s. 3d. to 14s 6d.; seconds, 13s. 9d. to 14s. 3d. 
Bituminous coal: Best household, 19s. to 20s.; good house- 
hold, 17s. 6d. to 18s. 6d.; No. 3 Rhondda, 16s. to 17s.; smalls, 
12s. to 12s. 6d.; No Rhondda, lls. 6d. to 12s.; through, 
10s. 6d. to 1ls.; No. 2 smalls, 8s. 6d. to 9s. Patent fuel, 18s. 
to 18s. 6d. Cokes: Special foundry, 27s. to 29s.; good foundry, 
22s. to 25s.; furnace, 19s. to 21s. ‘Pitwood, 20s. 6d. to 21s, 


2 


Newport (Mon.). 

Very little change in the situation ; a strike at Aber- 
tillery has lessened supplies, but has little other effect beyond 
enabling work to proceed more regularly at other collieries. 
Large still in ample supply and easy for prompt loading, but 








firmly held. Smalls scarce and dear. Latest prices: Best 
Newport black vein, large, 15s. to 15s. 3d.; Western Valleys, 
lds. 3d. to l4s. 9d.; Eastern Valleys, I4s. to 14s. 3d.; other 
sorts, 13s. 6d. to 1l4s.; best smalls, 9s. 6d. to 10s.; seconds, 
8s. 6d. to 9s.; inferiors, 8s. to 8s. 6d. Bituminous: Best house, 
18s. to 18s. fd.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 
18s. to 19s. Pitwood, 20s. 6d. to 21s. 


Swansea Prices. 


Anthracite coal : Best malting, large, 23s. to 25s. net ; 




















second malting, 20s. to 22s. 6d.; big vein, large, 16s. to 18s., less 
24; red vein, large, 12s. to is. 6d., less 2; machine- made 
cobbles, 22s. to 24s. net ; Paris nuts, 23s. to net; French 
nuts, 23s, to 25s. net ; German nuts, 23s. to 2 beans, 22s. to 
23s. net ; machine-made large peas, Ids. to 15s.; rubbly culm, 
7s. 9d. to 8s. 3d., less 2}; duff, 4s. to 4s. 6d net. Steam coal : 
Best large, 18s. to 18s. 6d., less 2} ; seconds, Is. to 15s., less 24 ; 
bunkers, 10s. 6d. to 12s., less 2h; smalls, 9s. 6d. to lls. 6d., 
less 2}. Bituminous: No. 3 Rhondda large, 18s. to 19s. 6d., 
less 2}; through, 15s. to 16s. 6d., less 21; small, 10s. 6d. to 
lls. 6d., less 2}. Patent fuel, 17s. 6d. to 18s. 6d., less 24. 


Iron and Steel. 

Only three or four days were worked at Dowlais last 
week, but during that time a large amount of work was done 
The Goat Mill was well worked, and the Big Mill sent away a 
considerable quantity of light rails and colliery requisites. 
ne gong pig iron:—Hematite mixed numbers, tid. 
cash, 94d. month ; Middlesbrough, 57s. 2d. cash, 57s. 54d. 
month ; Scotch, 63s. 3d. cash, 66s, 64d. month; Welsh hema- 
tite, 78s. 6d. dd.; East Coast hematite, 77s. 6d. to 78s. 6d. c.i.f.; 
West Coast, 77s. 6d. c.i.f. Steel bars: Siemens, £5 l5s. to 
£5 17s. 6d.; Bessemer, £5 12s. 6d. to £5 15s. Rubio, 20s. 6d. 
to 2s. 


73s. 


73s. 


Tin-plate. 

This flourishing trade is unchanged. The demand 
continues quiet, but most of the local makers are well off for 
orders. Latest quotations :—Ordinary sheets, 14s. 9d.; C.A. 
roofing sheets, 30 g., £9 5s. per ton; big sheets for galvanising, 








30 g., £9 5s. per ton; finished black plates, £11 5s. per ton ; 
galvanised sheets, 24¢., £12 to £12 5s. per ton; block tin, 
£207 lis. cash, £203 three months. Other quotations : 
Copper, £77 cash, £77 17s. 6d. three months. Lead: English, 
£19; Spanish, £18 10s.; spelter, £25 15s. per ton. Silver, 
20,4,d. per oz. 
CATALOGUES. 
CONSIDERE CONSTRUCTION ComMPANY, Limited, 5, Victoria- 


street, London, S.W.—A standard specification for reinforced 
concrete work has reached us. 

THE MIRRLEES—WatTson Company, Limited, Scotland-street, 
Glasgow.—A publication sent to us by this firm has reference 
to condensing plant with rotary pumps working on the Mirrlees— 
Leblane system. 

SouTuGaTE Prre Driver Company, 5 and 6, Fowke’s-building, 
26, Great Tower-street, E.C.—A catalogue descriptive of this 
firm’s patented steam monkey designed to drive steel piling has 
been sent to us. 

“THE Doctor and the Car ”’ is the title of a catalogue sent to 
us by De Dion Bouton, Limited, of 10, Great Marlborough- 
street, W. The catalogue is admirably got up, and contains 
a great deal of information relating to motoring for medical 
men. 

Tue A.E.G. Exvectricat Company, Limited, 133-135, Pem- 
broke-house, London, W.—The A.E.G. Journal for June has 
reached us. As usual it contains some interesting articles, 
these dealing with sinking cable, the electrical plant of the EI 
Guindo Mining Company, la Carolina, Spain, and an electric 
generating station in Peking. All the articles are well illustrated. 
C. Retcnert, Vienna (Austria), VITI-2 Bennogasse, 24—26.— 
A copy of the latest edition of this firm’s catalogue of metal- 
lographic microscopes has reached us. We are told that the 
firm has supplied metallographic microscopes to the most 
important steel and ironworks, as well as to a good number of 
scientific and technological laboratories in this country and 
abroad. 

MITCHELLS, ASHWORTH, STANFIELD, AND Co., Limited, 23 and 
24, Old Bailey, London, E.C.—A catalogue to hand from this 
firm has reference to foundation felts for reducing and correcting 
shocks, vibration, and for deadening sound. These felts are used 
as a bedding for rails, bridge work, columns, girders, electrical, 
printing and general machinery, gas engines, steam hammers, 
and presses. 

3.—This 
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TUKE AND BE tt, 69, Leadenhall-street, London, E.( 
is an extensive and well-illustrated catalogue, which is divided 
into two sections—the engineers’ section and the architects’ 
section. The former covers sewage distribution, automatic 
lifts, ejectors, pumps, &c., flushing syphons, valves, penstocks, 
&c., general ironwork. The architects’ section is devoted to 
sanitary fittings, ootang» appliances, and country house sewage 
disposal. 

CocHRAN AND Co. (ANNAN), Limited, Annan, Scotland.—A 
publication to hand from this firm contains illustrations showing 
the accessibility of the Cochran boiler. These illustrations are 
from photographs of one of the firm’s standard Cochran boilers, 
6ft. diameter by 14ft. high. In order to show the internal 
accessibility one of the side plates opposite the tubes has been 
removed, and the photographs clearly demonstrate the readiness 
with which a man can reach every part of the boiler for purposes 
of cleaning and inspection. 

BrrkKIN AND Co., Limited, Lord-street Tool Works, Leeds.— 
Booklet No. 112 has been forwarded to us. It deals with 
improved self-acting, sliding, surfacing, and screw-cutting lathes, 
the ‘Simplex ” lathe for motor repairs, &c.; high-class 7}in. 
self-acting, sliding, surfacing, and screw-cutting lathes for motor 
garages, &c.; crank type shaping machines, self-acting power 
shaping machines, improved disc grinders, drill grinders, uni- 
versal emery machines, an improved double emery grinder, an 
improved wet tool grinder, ship hack saws, high-speed drilling 
machines, &c. 

THE INDENTED Bar AND CONCRETE ENGINEERING COMPANY, 
Limited, Queen Anne’s-chambers, Westminster, 8.W.—This 
firm’s catalogue for 1912 has reached us. It deals with several 
considerations on reinforced concrete: The indented bar, its 
economy, ease of handling, the true function of reinforcement, 
adhesion, cracks, mechanical bond bars, shear, the elastic limit, 
resistance to fire. Works recently built on the indented bar 
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baths, stores, schools, barracks, slipways, warehouses, and 
galleries. The catalogue also has reference to dentile floors. 
Macor Car Company, 2, Westinghouse- buildings, Norfolk- 
street, Strand, W.C.—A well got-up catalogue received from this 
company, has reference to freight cars and wagons. It 
is stated in the introduction that the firm has made exhaustive 
studies of rail transportation problems and designs its cars to 
meet all requirements. The firm is producing standard cars of 
maximum strength, economical operation, and minimum cost 
of maintenance. This catalogue contains illustrations of a few 
designs of freight, sugar cane, logging, and industrial cars. 
Special cars are designed to meet unusual conditions. _We should 
not omit to mention that the catalogue is printed in English and 
Spanish. A list of stock wheels is given at the end of the cata- 
logue. 

LIDGERWOOD MANUFACTURING ComPANy, 96, Liberty-street, 
New York.—This company has sent us a copy of Bulletin 
No. 31, describing the use of cableways for important engineer- 
ing works. The book is devoted to the use of cableways for 
lock and dam work. Illustrations and descriptions of the 
newest forms of the Lidgerwood cableway, known as the 
‘Panama type high-speed cableway ” are given. This type 
was designed to meet the rigid requirements of the Isthmian 
Canal engineers. The cableways for building the Gatun locks 
were required to have a carriage speed of 1800ft. a minute— 
double that of former practice—and this condition was met and 
with considerable success. The book is profusely illustrated, 
the illustrations showing the building of many of the most 
important engineering works of the world. This includes 
the Gatun locks, requiring 2,000,000 cubic yards of concrete, 
the great Ashoken dam, the Medina dam, Pathfinder, Shoshone 
and Roosevelt dams, Feather River dam, Barker dam, Wash- 
ington water power dam, Aziscohos dam, and many others. 
Like all Lidgerwood books, it is well printed and bound. 


THE AssoctIaTED PoRTLAND CEMENT MANUFACTURERS, 
Limited, Portland House, Lloyd’s-avenue, London, E.C.—** The 
Everday Uses of Portland Cement ”’ is the title of an extensive 


and well-bound book forwarded to us by this company. We 
understand that the aim of this book is to furnish what may be 
called the lay user of Portland cement—i.e., the farmer, estate 
owner, manufacturer, and householder—with some account of 
the many uses to which the material can be put with advantage, 
as well as to provide the members of the technical professions and 
trades with a comprehensive summary of certain aspects of the 
subject, upon which hitherto there has not been much reliable 
information available. The book shows the wide possibilities 
which exist for the useful employment of Portland cement. 
Examples are given to show what use is being made of the mate- 
rial, with the hope of affording instruction and advice to those 
unfamiliar with Portland cement and its application, and to 
serve as a reminder and reference book to those who are more 
conversant with both. As this work is intended for the lay user 
as well as the expert, the compilers have endeavoured to convey 
the information as simply as possible. 

MaTHER AND Ptuatr, Limited, Queen Anne’s-chambers, 
An interesting publication to hand from this 
company deals with the firm’s system of train lighting and gives 
illustrations and diagrams of connections. The dynamo, which 
constitutes the essential feature of the system, has inherent 
properties of such a nature that, no matter how the speed may 
vary above a certain pre-determined limit, its voltage remains 
to all intents and ses perfectly constant. The dynamo 
regulates automatically without the use of any external regu- 
lating devices whatsoever. The direction of its voltage is 





| constant and independent of the direction of rotation of the 


armature, thus dispensing with the necessity for any form of 
pole changer. No compound windings for demagnetising pur- 
poses, nor shunt resistances with sliding contacts, are required, 
The belt tension is normal and the slip therefore only such as is 
usual with any belt-driven machine. The dynamo may conse- 


| quently be suspended directly from the coach bogie, thus avoid- 








system are also dealt with, including churches, clubs, swimming 


ing distortion and fraying of the belt when negotiating curves. 
The system is adapted for working with either a single or double 
battery. Where the number of lamps in the coach is large or 
the stoppages of long duration, necessitating a battery of large 
capacity, a double battery is recommended ; the size and weight 
of the individual cells are thereby reduced, and they can be more 
easily handled. Where the coach is required for intermittent 
service, or fora service of very varying character, a double battery 
is also recommended. With small coaches and where the ser- 
vice is regular a single battery will be found advantageous on 
account of its smaller initial cost. Excess current cannot be 
passed through the battery owing to the perfectly self-regu- 
lating properties of the machine, the output of which can be 
adjusted to suit the demands of any class of service. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that the London office of the Scottish 


Tube Company, Limited is at 54, Old Broad-street, E.C. Tele- 
grams, ‘‘Scotubeco;” telephones, London Wall 7011 and 
Avenue 6048 and 2131. 

Mr. W. H. Arnott informs us that the firm of John P. 


Kinghorn and Co. was dissolved through efflux of time, as at 
June 30th, and that he has retired from the partnership held by 
him in it. He further intimates that he will continue to carry 
on the business of iron ore importer, iron, steel, coal and metal 
merchant and representative of allied industries, at 55, West 
Regent-street, Glasgow, being joined by Mr. James Young 
and also by Mr. Stanley Lawrence Morgan. 

Mr. Jonn E. Rawortu, of Queen Anne’s Chambers, 28, 
Broadway, Westminster, S.W., informs us that he has acquired 
the business established in the year 1871 by the late Mr. Newn- 
ham Browne, chartered patent agent, and carried on by him 
and his successors at the Old Mansion House, 73, Cheapside, 
E.C. Mr. Raworth is retaining the offices in Cheapside, and will 
conduct them as a city branch of his business, under the manage- 


ment of Mr. C. L. Perry, who was for many years with Mr. 
Newnham Browne. The telephone number and the telegraphic 
address of the city branch are respectively, 366 Bank and 


” and of the Westminster branch, 2025 


‘Honeybee, London, 
respectively. 


Victoria and ‘* Raworthic, London,” 








Roya. Instrrut1on.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, the Ist 
inst., Sir James Crichton-Browne, Treasurer and Vice-president, 
in the chair. Mr. J. 8. Highfield and Mr. W. Judd were elected 
members. 

Royat Soctery or Arts.—The annual meeting of the Royal 
Society of Arts was held on Wednesday, the 26th inst., at the 
conclusion of the one hundred and fifty-eighth session, Lord 
Sanderson, Chairman of the Council of the Society, being in the 
chair. The principal business was the reception of the annual 
report, which recorded the work of the Society during the past 
year. The report referred to the papers which had been read 
at the ordinary meetings and in the Indian and colonial sections, 
as well as to the lectures which had been given under the Cantor 
and Howard Trusts. It also recorded the award of the Albert 
medal of the Society to Lord Strathcona for his public services, 
and summarised the results of the various examinations now held 
by the Society, the total number of candidates entering for 
these this year being 36,341. At the conclusion of the meeting 
the ballot for the election of the new Council was declared. 
H.R.H. the Duke of Connaught was re-elected President, 
and there were certain alterations in the list of vice-presidents 


and ordinary members of Council. 
: 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


THERE is no change to report in connection with the 
iron and steel trade, activity at the various establishments 
remaining strong as before ; the fact that the terms of delivery 
get longer and longer shows the satisfactory state of the market. 
Order books at the various establishments are well filled, but 
there has been comparatively little fresh work on offer during 
the past week. Export trade is healthy, although to England 
less is done than previously. Considerable firmness exists in 
iron ore ; foreign supplies are scanty, with the result that rates 
continue very stiff. The blast furnace works will be fully 
engaged for the remainder of the year, and satisfactory de- 
velopment is reported from the semi-finished steel industry ; 
current inland rates are M.92.50 p.t. for raw bars, M.105 p.t. 
for billets, and M.107.50 p.t. for plates ; the exports quotation 
for billets being M.89 to M.90 p.t. f.o.b. Antwerp. In railway 
material a satisfactory business is also done at slightly raised 
prices, and favourable accounts are given of the sectional iron 
business. For export a rise of M.5 p.t. has been resolved upon. 
More life has been shown in girders recently, and the various 
Unions of Girder Merchants have been prolonged till the end of 
September. In bars some reserve has been shown recently. 
Prices for basic bars are M.120 p.t. to M.122.50 p.t., but some 
mills refuse to take less than M.124 p.t. Plenty of work has 
been secured at the plate and sheet mills, heavy sorts realising 
M.133 to M.134 p.t., boiler plates M.142 to M.145 p.t. Orders 
increase in the sheet market, rates varying between M.142 
to M.145, special sorts fetching M.147.50 p.t. Hoops are in 
good call; the Union of Rhenish-Westphalian Hoop Mills 
raised quotations M.2.50 p.t. on June 25th. At a meeting of 
the Steel Convention on June 20th, the inland business in semi- 
finished steel was stated to be exceedingly brisk, demand in 
a good many cases being heavier than output. Further heavy 
orders in rails, sleepers and general railway requirements for 
the Baden and Wirtemberg railways were secured. A strong 
business in Vignoles rails is being done on foreign account, with 
prospects of further improvement for the next quarter. The 
next meeting of the Steel Convention is to take place at Munich 
on July 26th. 


From the Siegerland. 

Employment is satisfactory both at the iron ore mines 
and in the iron industry, but unremunerative prices are com- 
plained of. Heavy orders in bars were secured last month, 
some reaching into the first quarter of 1913. 


The Luxemburg Iron Industry. 

The scarcity in crude iron was more marked than ever 
last week, consumption being very heavy. Quotations for 
foundry pig No. 3 are the same as before, M.56 to M.58 p.t. 
being quoted free Luxemburg, according to freights. Forge 
pig, which has been quoted M.50 to M.51 p t. hitherto, has been 
raised M.3 p.t. for further contracts, the present quotation 
being M.53 to M.54 p.t. free Luxemburg. Increasing employ- 
ment is reported from all the manufacturing departments, 
and the rolling mills have secured plenty of work till into the 
first quarter of next year. Owing to a specially good activity 
in the building department, all descriptions of girders and 
sectional iron meet with vigorous demand, the terms of delivery 
being eight to ten weeks for the last-named article, and five to 
six months for girders. The market for scrap iron is very firm 
and requirements are increasing. 








The German Coal Market. 
A satisfactory demand comes in for all descriptions 
of fuel, with the exception of briquettes, which were neglected 
last week. 


Austria-Hungary. 

Consumers have shown reserve in a few instances 
with regard to the placing of forward orders, but the demand, 
generally, for iron and steel is steady. In building material a 
good deal of life is felt. 


Satisfactory Condition in Belgium. 

Animated demand is reported from all the principal 
branches of the iron and steel industry, and an exceedingly 
firm tone characterises quotations. There is no change to report 
in connection with prices since former weeks, but the tendency 
certainly is upwards. Prospects are fair as regards employ- 
ment and demand during the third quarter. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, June 26th. 

Mucu new steel-making capacity will be ready for autumn 
operation. Open-hearth steel works are now turning out a 
larger percentage of products than ever before. The Pittsburgh 
district used over 1,000,000 tons of steel scrap last year, all of 
which replaced that much pig iron. There is talk of construct- 
ing a few more blast furnaces, and it is believed that this will 
be carried out. Coke has dropped in price, and Lake Superior 
ore has gone down a little, which has something to do with the 
talk of increasing blast furnace output by July Ist. There 
is no hesitancy among buyers to hasten in orders. It is evident 
the market has a strong undertone. The car works and loco- 
motives are sold months ahead, and the steel plate mills in some 
cases have work enough to last to the end of December. The 
general outlook is improving week by week, notwithstanding 
the din of politicians with their Presidential conventions. 
Several of the large pig iron consumers have bought large 
quantities of pig iron, and this demand will probably continue 
into the early part of July. Since June last year pig iron stocks 
have been reduced 300,000 tons. The surplus of copper is 
steadily decreasing because of the relatively small supplies. 
The total visible supplies at home and abroad are close to 
160,000,000 Ib., which is less than the American surplus two 
years ago. The capacity of refinery output of the United States 
is 135,000,000 lb., and this average is likely to be reduced 
10,000,000 Ib. by strikes. Latest sales of electrolytic 17.75, 
with an advance to 18 any day. Most of the producers are sold 
through August. A fair volume of business is being done in 
tin. Arrivals during the week 736 tons. 





Dunpatk Etectric Licutine Station.—On June 6th last 
the new electric lighting station of the Urban District Council 
of Dundalk was formally opened by Mr. T. F. McGahon, J.P., 
the Chairman of the Council. This small generating station 
is noteworthy in that its prime movers are Diesel oil engines. 
There are at present two units of 150 horse-power each, direct 
coupled to Siemens dynamos, and there is space in the building 
for another unit. The engines were supplied by Mirrlees, 
Bickerton and Day. Of mains, which were provided by 
the Siemens Company, there are at present in use 114 miles, 
nine miles being run overhead and 2} miles underground. There 
are 335 street lamps, which vary in capacity from 20 candle- 
power in side streets to 50 candle-power in main roads. The 
consulting ‘engineers for the undertaking were Messrs. Millar, 
Wilson and Pegg, of Liverpool and Belfast. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specisications may be obtained at the Patent-ofice Sale Branch 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the a is the date of the advertisement of the acceptance 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridament, give notice at 
the Patent-office of opposition to the grant of the Patent. 


STEAM GENERATORS. 


1398. January 17th, 1912.— Improvements 1IN SAFETY 
Devices FoR O1L OR GAS-FIRED STEAM BoILers, Gebruder 
Hardy, of Hochstiidtplatz 4, Vienna, Austria. 

The safety plug indicated at A may be provided in the cover 
of the fire-box B of a boiler. It is so arranged that as long as 
it is intact it shuts off that end of a pipe C which is placed within 
the boiler, such pipe leading from the boiler to the oil pipe FE, 
from which the oil is supplied to the furnace by means of a 
steam-operated injector. As long as the safety plug is intact 
no steam can flow from the boiler through the pipe C to the 
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oil pipe E, and the oil is supplied, as usual, from this pipe E 
to the furnace. But if the safety plug melts, it throws open 
that end of the pipe C which is within the boiler, and steam flows 
through this pipe into the oil pipe. By this means the vacuum 
causing the supply of oil is destroyed, and thus the supply of oil is 
interrupted and the fire extinguished. If there is, besides the 
oil fire, also coal fire in the furnace, the latter is extinguished 
by the steam and the water escaping into the fire-box through 
the opening uncovered by the melting of the safety plug in the 
roof of the fire-box.—June 6th, 1912. 


INTERNAL COMBUSTION ENGINES. 


13,788. June 9th, 1911.—A NrEw or Improvep ARRANGEMENT 
or IGnitton APPARATUS, COOLING WaTER PuMP, AND 
Lusricant Pump IN INTERNAL CoMBUSTION Morors, 
Daimler Motoren Gesellschaft, of Untertiirkheim, near 
Stuttgart, Germany. 

The cooling water pump B is arranged in front of, or to the 
rear of, the motor and co-axially with the motor shaft C,so that 
the pump spindle is a prolongation of the motor shaft A. The 
magneto D is arranged above the pump B with its spindle F 
vertical. The oil pump or lubricator G is below the cooling 
water pump, and its spindle H also is vertical, but the oil pump 
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might, of course, be arranged above the mogneto below the 
pump B. The spindle C of the pump B has a bevel wheel I, 
which meshes with the bevel wheels K and L on the ends of the 
spindles F and H respectively of the magneto D and the oil 
pump G. In consequence of the arrangement of the magneto 
spindle F and the oil pump spindle H at right angles to the motor 
shaft A, and also because of the transmission of motion by means 
of bevel wheels I, K, L, these spindles must, of course, run in 
step or thrust bearings.—June 6th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


13,711. June 8th, 1911.—ImprovemeNT IN Etastic Dta- 
PHRAGM PREssSURE GAUGES, Walter Gerard, of 11, Kur- 
fiirstendamm, Berlin, and Eduard Harmann; of 5, Rucker- 
strasse, Charlottenburg, near Berlin. 

A conical body A is fixed on the diaphragm B, which is 
corrugated to increase its sensitiveness. This body A acts on a 
lever C pivotally mounted parallel to the spring plate B. The 
lever C is pivotal on a pin D in a bearing bracket E. One end 
of the lever C is connected by means of a spring F with a fixed 
part of the gauge casing, whilst its opposite end is connected 
by means of a link or joint member G with a block H, which is 
fixed on the indicator spindle L so that the movements of the 
diaphragm B are transmitted through the cone A, lever C, and 





link member G to the indicator spindle L. The connection of 
the link member G with the block H mounted on the spindle 
is made by means of a slider P, which may be longitudinally 
adjusted in a block R. By displacing the slider P in the block H 
the length of the lever rotating the indicator spindle is altered 
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so that by such an easily executed displacement of the slider P 
the movement of the indicating needle may be easily regulated. 
The slider P is guided by means of a bevelled or flattened part 
in a recess provided on the indicator shaft L, and firmly fixed 
by a regulating screw O in its correct position. The regulating 
screw O fits into a recess in the index shaft L.—June 6th, 1912. 


DYNAMOS AND MOTORS. 


20,905. September 21st, 1911.—ImPpROVEMENTS IN DyNAMo- 
ELECTRIC GENERATORS, Gavan Inrig and Leon Inrig, of 
154, Bishopsgate, London. 

This invention relates to a dynamo-electric generator having 
its armature in two parts, one part formed of an iron tube, 
which carries the spacing blocks or bars, and the armature 
windings, the tube being fixed at one end only to a brass casting 
keyed on the shaft, the other end being lett open to admit a 


N°20,905 | 








tapered iron core, which forms the second part of the armature, 
the core being fitted with guide plates to support the free end of 
the tube. The armature core is mounted on the brass tube 
and connected direct to the links of a Pickering governor, by 
which it is moved in and out of the annular hollow armature 
in direct proportion to the speed of rotation. The object is, 
of course, to keep the voltage constant irrespective of the speed. 
—June 6th, 1912. 


LIGHTING AND HEATING. 


2739. February 2nd, 1912.—IMPROVEMENTS CONNECTED WITH 
THE DrIvING oF LIGHTING DyNAMOs FOR Motor Cars, 
Franz Dieber, of Steinweg, near Regensburg, Germany. 
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The present invention relates to a gearing for transmitting 
the motion from the shaft of a motor car to a dynamo so as to 
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generate electricity for lighting purposes. A vertical shaft, C 
whic h is held in a bearing E and connected by gearing to the 
motor shaft so as to be rotated by the latter, carries a governor G, 
which controls a friction wheel F. The wheel F is slidable on 
the shaft C and on a key D, the latter casuing the wheel to be 
rotated with the shaft. The dynamo A, by means of which 
the current for illuminating the car is generated, has on its 
shaft a wheel or dise B arranged so as to have its face in engage- 
ment with the leather rim of the friction wheel F. It is evident 
that the position of the wheel F on the shaft C will be determined 
by the governor G, and thus by the speed of the car; the 
greater the speed, the greater the distance of the wheel F from 
the centre of the wheel B. An automatic adjustment of the 
transmission ratio is thus effected, and the speed of the dynamo 
A remains about the same whether the car travels fast or slow. 
Means should, naturally, be provided for putting the shaft C 
out of action when no light is required.—June 6th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


5962. March 9th, 1912.—IMPROVEMENTS IN AND RELATING 
ro APPARATUS FOR THE ELEcTRIC WELDING Or TUBEs, 
Gesellschaft Fiir Elektrotechnische Industrie mit Beschrank- 
ter Haftung, of 88, Belle Alliancestrasse, Berlin, S.W., 29, 
Germany. 

The drawing shows a tube A, the edges of the seam B of which 
are to be welded together by means of rolls C forming electrodes 
and arranged on either side of the seam at the point D. The 
guide blade E is secured outside the tube to a slit metal member 
F by rivets G or otherwise, the member F forming also a lever 
H. Through the member F there passes a pivot K, the ends of 
which are supported in bearings in the frame L. In this frame 
rest also the, pivot M of the rolls N, which serve to support the 
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tube. By means of a screw O, the 
through leaf springs P upon the lever arm H, the member F 
can be turned so that the front end Q of the supporting arm $ 
which is rigidly secured to the blade, moves upward. The 
supporting arm 8 consists of two parts, which are secured to 
the part of the blade E extending into the tube, for example, 
by means of rivets T. In order to prevent the end Q of the 
supporting arm being accidentally welded to the tube by the 
passage of current through it, there are provided upon it two 
plates U bent outwardly at the top and bottom between which 
there is a layer of refractory insulating material V ; 
are also separated from the two sides W of the arm by insulation 


X.—June 6th, 1912 
17,242. July 28th, 1911.—ImMpROVEMENTS IN AND RELATING 
TO MACHINES FOR CORRUGATING METAL SHEETS AND THE 
LIke. William Henri Luther, of Frederick Brady and Co., 
Limited, of Petershill-road, Glasgow. 
Attached to the stamping or corrugating devices are one or 
more, but preferably a series, of cylinders A, pistons B, and rods | 


C, actuated by compressed air or other pressure fluid supplied 
by piping arrangements D. The piston-rods C are attached to | 
corrugated or other suitably shaped blocks E, and after the usual 
stamping die block F has effected the first corrugation on the 


whew 
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metal sheet, the frame G carrying these blocks E would press | 
down and hold the corrugated part in position while the sueceed- | 
ing corrugation is being formed. The holding blocks E are | 
attached to the corrugated dies F and mechanism by bolts H 
passing through slots I or other guiding or compensating devices. 
The corrugating stamps F attached to the usual beam are actu- 


| 
| 
| 
| 
} 
| 
| 
| 
| 


ated by an excentric or other equivalent mechanism J.—June 

6th, 1912. 

27,337. December 6th, I911.—Betr STRETCHER, Gustav 
Hermann Ermisch, of No. 4, Hauptstrasse, Leipzig-Stot- 


teritz, Germany. 

The belt stretcher consists of two threaded spindles A, B, 
upon which two clamping devices C, D are mounted in such a 
manner that their position with regard to one another can be 
regulated. Each clamping device consists of a certain number 
of clamping fingers F of a known construction, which are 
mounted upon a transverse shaft E, so that they can move 
independently. The position of the clamping device D upon 
the spindles A, B is regulated by means of a screw spindle H, 
which meshes with worm wheels G, which are screwed upon the 








lower end of which bears | 


| handle and the fastening ring G on the outlet pipe. 


is inserted, with a tight fit, 





device D so that when the screw spindle H is being revolved 
by means of a crank handle | the two worm wheels G mount or 
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device D towards the clamping device C or away from 
—June bth, 1912. 


PUMPING AND BLOWING. 


3556. February 12th, 1912.--ImMprRovEMENTS IN AND Con- 
NECTED WITH ELecrricALLy Driven Fans, August 
Schaffer, of 40, Moselstrasse, Frankfort a/M., Germany. 

The electric motor comprises a laminated stator A having 
windings B and a rotor C. The fan blades extend around and 
over these motor parts and fill the whole of the casing D. Both 
parts have but a single casing, which is provided with inlet 
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the plates U | 


| holes with an outlet pipe and with a handle. The common 
| casing is formed of two parts D, E. The part FE of the cover 
| is provided with a sheet metal lip, and can engage with the part 
D, in which position it may be secured by the nut F on the 
The bear- 


| ings of the motor and fan must be mounted on the part of the 


casing shown in the left-hand lower drawing.—June 6th, 1912. 


MISCELLANEOUS. 


15,710. July 6th, 1911.—ImprRoveEMENTs IN COUPLINGS FOR 
Hose Pipes AND THE LIKE, Reginald Keble Morcom and 
Belliss and Morcom, Limited, all of Ledsam-street Works, 
Birmingham. 

The coupling piece A is formed with a relatively deep socket B 

and with a pair of oppositely directed lugs C. Into the sucket B 
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one end of a short length of thick 
rubber tubing D, the other end of which protrudes beyond 
the mouth of the socket. The inter-connecting element E is, 





threaded spindles A, B, and fixed to the sleeves of the clamping 


descend upon the threaded spindles A, B and move the clamping | 
the same. | 






at each end, formed with a socket F adapted to receive the 
protruding end of the rubber tubing D. Outwardly beyond 
the mouth of the socket F an enlarged recess is formed in K 
having at its extremity an inwardly directed partial flange H 
adapted to receive the portion of the coupling piece A, which 
carries the outwardly directed lugs C. After the insertion of 
the lugs C through gaps L formed in the flange H, the two 
coupling elements are relatively rotated through an angle of 
90 deg., thereby causing the lugs to be engaged within the 
intact portion of the flange H, and in such relative position 
preclude the subsequent longitudinal separation of the coupling 
elements. ‘To prevent unintentional separation of the coupling 
elements after union, recesses K are formed in the inner surface 
of the flange H, into which the lugs seat themselves when the 
| coupling elements have been rotated through an angle of 90 dey. 
June bth, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,022,503. Brarning ror Execrric Merers, W. H. Pratt, 
Lynn, Mass., assignor to General Electric Company, a Cor- 
poration of New York.—Filed January 25th, 1910. 

This patent is one for a combination of details as shown in 
the drawing which are clearly set forth, comprising an upper 
bearing pin screwed into the lower end of the shaft and having 
| ears, a fixed hollow member having indentations at its upper 
end adapted to engage the ears, a lower bearing plug movable 





in said member, a spring supporting the plug in the member, 
a ball between the pin and plug forming a ball bearing therewith, 
and a cap removably attached to the upper end of the fixed 
member inclosing the ball and its bearing surfaces. There are 
five claims, 
1,022,556. Pump, @. Johnson and N. 
—Filed March \7th, 1911 

A pump including a valved casing provided with an inlet 
and an outlet, a pump cylinder communicating with the casing 
between the ends thereof and having at its upper end an annular 
recess, a packing ring fitted in this recess, a sleeve fitted on the 
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J. Russell, Rockford, ll. 




















| upper portion of this cylinder and having an inwardly extended 


| flange to rest on the packing ring, & cap secured on the upper 
| portion of this sleeve, a plunger mounted in this cylinder and 


extended through the sleeve and cap, and means to operate the 


| plunger. 


| 1,022,586, Execrric Pine Driver, C. D. Haskins, deceased, 
Schenectady, N.Y., by lf. J. Haskins, executrix, Schenectady, 
N.Y., assignor to General Electric C ‘ompany, a Corporation 

of New York.—Filed February 8th, 1912 
A pile driver comprising a plurality of loose weights, and 
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means for dropping them successively upon the head of the pile. 
There are seventeen claims. 
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NEW WATERWORKS FOR STOCKPORT. 


Ir was not until the year 1898 that the Corporation 
of Stockport acquired the control of the waterworks. 
Prior to that time the water supply had been first in 


of upland pasture above which are moors stretching 
for miles at a height of nearly 2000ft. above the sea. 
Practically the whole of this upper area is covered with 
peat, which varies in depth from a few inches to several 
feet. The average yearly rainfall is about 45in. and 








Fig. 1—GENERAL VIEW OF WORKS 


drainage area to the site of the dam at Lower House 
Farm being 2130 acres. It was further decided to 
construct the dam and contingent works by contract. 
In 1904 the Corporation, having regard to the increas- 
ing consumption, decided to apply to Parliament for 
permission to take a supply of water in advance from 
the river Kinder, pending the completion of the 
Kinder reservoir, and by the Stockport Corporation 
Act, 1905, obtained the power necessary for the 
purpose. By means of this Act the Corporation 
was enabled to abstract a quantity not exceed- 
ing 5,000,000 gallons of water per day whenever 
the flow of the river measured at the gauge exceeded 
a rate of 2,000,000 gallons per twenty-four hours. 
This temporary supply was conveyed to the Bollin- 
hurst reservoir at Disley by means of the original 
| pipe line authorised in 1901. 

| The work of preparing the foundation for the 
| masonry dam had in the meantime been in progress, 
| but difficulties arose over the contract which ulti- 
| mately had to be cancelled. As the result of further 
| 
| 





investigations concerning the strata revealed by the 
excavations it was decided to change the character 
|of the work and erect an earthwork embankment. 
| Messrs. G. H Hill and Sons, Manchester, were 
| appointed engineers. The construction of this 
| embankment was commenced in 1907. The excava- 
| tions which had been made for the masonry dam 
were used as far as possible, as will be observed from 
|the top drawing on page 31. Consequently the 
| centre line of the earthwork embankment coincides 
with that originally laid down for the masonry dam. 
| Besides the earthwork embankment referred to 
| the work includes an arm trench on the north side 


the hands of two companies and latterly was con- | the supply obtainable during a drought is expected | of the valley, a discharge tunnel, valve tower, waste 
trolled by one concern. A considerable quantity to amount to between four and five million gallons | weir, and waste water course, intercepting weirs for 


of water was obtained from the neighbouring Cor- 
poration of Manchester, whose mains were tapped at 
Denton. A favourable agreement was entered into 
with Manchester whereby the latter Corporation had 
to supply to the Stockport Company a quantity of 


water not exceeding 1,000,000 gallons per day at the | 


rate of 2}d. per 1000 gallons. The low price was 
decided upon owing to the fact that the Manchester 
Corporation was obtaining its supply from the head 
waters of the river Etherow, one of the tributaries 
entering the river Goyt, a few miles above its junction 
with the river Mersey, which flows through Stock- 
port. This agreement, it may be mentioned, is still 
in force. 

After the company’s undertaking had been secured 
by the Corporation it was considered that the existing 
works at Lyme Park, Disley, and Wilmslow, coupled 
with the water available from Manchester, were 
inadequate to meet the prospective demands and that 
extensions would have to be made and new sources 
of supply tapped in order to cope with the increasing 
consumption of a population which then numbered 
140,000 persons. In 1900 the Stockport Corporation 
sought advice with regard to the acquisition of an 
additional supply from the river Goyt or its tribu- 
taries, and on the recommendation of the late Mr. James 
Mansergh, sought the necessary powers for the con- 
struction of works in the neighbourhood of Hayfield, 
on the Kinder, Sett, and Hollingworth Clough 
streams, The recommendation was adopted and 
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Fig. 3—GEOLOGICAL SECTION AT ARM WALLS 


per day. There is little or no cultivated land in the 
gathering grounds, and this, coupled with the dearth 
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OF WORKS 


the necessary parliamentary powers obtained in 1901. | of population, renders them free from pollution. 


The drainage areas from which the works receive | 
their water amount to about 4560 acres, and consist 


It was deemed advisable first to carry out the por- 
tion of the scheme situated on the river Kinder, the 


the supply of spring water, filter plant, and pure 
water tanks, together with subsidiary works. A 
general view of the works is given in Fig. 1, and Fig. 2 
is a plan of the works which have now been completed. 
The reservoir has a capacity of 515,000,000 gallons, 
an area of about 44 acres, and is situated in the valley 
of the river Kinder, two miles from Hayfield, at the 
foot of Kinder Scout, which rises to an altitude of 
2000ft. above Ordnance Datum. 

Under the provisions of the special Act of Parlia- 
ment four years only remained for the completion 
of the works—a very brief space of time when it is 
considered that the ground at éach end of the site of 
the dam had only been partially excavated in the sides 
of the valley and suitable strata in which to terminate 
the work had not yet been found. In addition a 
satisfactory foundation had still to be obtained for 
the greater part of the length of the main trench. 
The limited period available rendered special arrange- 
ments necessary with regard to plant and labour for the 
execution of the work which had to be, where possible, 
carried out continuously throughout the day and 
night. The early work was hindered too by the fact 
that the tramroad connecting the works with the 
Great Central Railway at Hayfield remained in the 
hands of the late contractor, and some time elapsed 
before terms could be arranged for purchasing this 
line. 

When the excavations were commenced it was 
found that the strata passed through were of a very 
uncertain nature. This will be seen from the centre 
view on page 31 and from Fig. 3. Alternating beds 
of shale and grit of varying thicknesses were encoun- 
tered. These were fractured and distorted in the 
neighbourhood of the faults and the ground had been 
very much disturbed. The excavation had there- 
fore to be sunk to a considerable depth before a 
foundation was discovered which offered a reasonable 
prospect of being water-tight. As these excavations 
had to be carried down to great depths—sometimes 
as deep as 200ft.—the utmost care was necessary in 
the timbering. The very steep angle at which the 
strata dip from east to west across the trench made the 
work of keeping the latter open serious, owing to the 
tendency of the ground to move and slide along the 
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planes of bedding. 
to rely too largely 


line of the trench at various levels. 
this to be done. 
the width was reduced nearly 2ft. 


trench had, of course, to be opened out again. 
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drest or most 
Stony Material 


\Qetum Line 760 above 0.0. 


It was consequently decided not 
upon timber, but to carry out the 
excavations by means of galleries driven along the 
When the founda- 
tions had been obtained and refilling commenced the 
ground previously left in was removed as the concrete 
approached sufficiently near to support and permit 
In spite of these precautions, how- 
ever, the sides of the trench for a depth of about 
100ft. sank and squeezed in the sides of the trench until 
This portion of the 
The 


strata at the north end of the main trench were so 










during the construction. The puddle wall 


section of which is given in Fig. 5- 


the deepest part of the valley. 


the embankment has an inclination of 3 to 1, 














“Excavations below this line 
were for the abandoned 
Masonry Dam 
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Fig. 4—SECTION 


open that no alternative to an arm trench for a satis- 
factory termination was. in the opinion of the engi- 
neers, afforded. The extra labour was considerable, 
as will be gathered from the fact that the length of the 
arm trench was 570ft and the average depth to which 
the excavations were carried 180ft. below the surface 
of the ground. The whole of the trenches up to the 
base of the puddle wall were refilled with 5 to 1 cement 
concrete, of which about 57,000 cubic yards were 
used. In the arm trench beyond the point at which 
the puddle wall terminated tubes were built in the 
concrete at regular distances up to the top bank level 


Fig. 6-VALVE HOUSE 








OF EMBANKMENT 


covered with rough stone beaching, carefully packed 
in position. The outer slope has an_ inclination 
of 24 to 1 in the lower part, with two benches, LOft. 
and 15ft. wide respectively, situated 20ft. one above 
the other. The upper part of the slope for a depth 
of 50ft. below the top of the bank has an inclination of 
2 to 1. 

The material used as earthwork was obtained by 
three steam navvies and hand labour from the inside 
of the basin of the reservoir, the total quantity being 
about 600,000 cubic vards. The quantity of puddle 
used in the puddle wall was about 75,000 cubic yards, 





Fig. 8-KINDER WEIR 


to facilitate boring and grouting operations in case of 
leakage. So far, however, this course has not been 
found necessary. 

The embankment by which the reservoir is formed 
is nearly 1200ft. long, and the height from the bed 
of the river to the top is about 116ft. The maximum 
width at ground level is 590ft., and the width at the 
top 14ft. A plan of the embankment is given in 
the lowest view on page 31, and a transverse section 





in Fig. 4, while Figs. 10 and 11 are views taken 
a typical 
is in the centre 
of the embankment, and extends from the bottom 
of the trench to the top of the bank, a depth of 142ft., 
the concrete being about 26ft. below the bed of the 
stream and 13ft. below the surface of the strata in 
The inner slope of 
the 
upper part down to 30ft. below top water being 
faced with hand-packed dry rubble pitching, on the 
top of which the wall along the crest of the embank- 


ment is built. The remainder below this level is 

922: above 0.0. 
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gravel, and the tmaterial found in the two larger 
faults crossing the bed of the valley was of excellent 
quality for the formation of the embankment. The 
steam navvies were of the 10-ton size, the buckets 
holding 1} cubic yards of material each, and the faces 
worked were in places 40ft. high. 

The discharge tunnel through which the river flowed 
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Fig. 5-SECTION OF PUDDLE WALL 


during the construction of the works is 1080ft. long 
and 9ft. diameter, with a gradient of | in 32, and is 
situated on the north side of the valley. It is formed 
entirely of 5 to 1 cement concrete, and is lined with 
cast iron between the main trench and the valve 
shaft. The valve shaft is within the reservoir and is 





Fig. 7-WASTE WEIR 








Fig. 9-BROAD CLOUGH WEIR 


this material being obtained within a mile of the works | 
from a site in the bed of the valley below. The three 
steam navvies were continually at work during the | 
day, and two of them during the night, the material 
excavated being dealt with by four locomotives. | 
During the summer months the quantity of earth- 
work placed in the embankment was at times as | 
much as 15,000 cubic yards per week. The greater | 


part of the excavations consisted of rock, shale and 








directly on the line of the tunnel at a distance of 65ft. 
from the centre of the main trench. It 112ft. 
deep from the top bank level, 9ft. diameter and the 
arrangement of pipes which it contains enables 
the water to be withdrawn from the reservoir at four 
different levels, namely, 21ft., 41ft., 66ft. and 100ft. 
below top-water level. The shaft is constructed of 
concrete and lined internally with white glazed bricks. 
The external face where exposed is of masonry. 


is 











2 


a 
— 


arger 


llent 
The 
‘kets 


ACES 


wed 


= 


Juty 12, 1912 THE ENGINEER 31 








CONSTRUCTION OF AN EMBANKMENT FOR STOCKPORT WATER SUPPLY 


( For description see page 29) 
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Access is obtained from the embankment by a steel 
girder bridge. .A view of the valve-house is given 
in Fig. 6. 

The waste weir and watercourse shown in Fig. 7, 
page 30, are on the opposite side of the valley to the 
discharge tunnel. The sill of the weir, which is 
130ft. long, is 917ft. above sea level, and the water- 
course which receives the overflow from the reservoir 
is 20ft. wide with a dished invert. 
course at the bottom is directly connected with the 
lower end of the discharge tunnel by a short culvert 
lined with brickwork. With this exception the whole 








Fig. 10-THE PUDDLE TRENCH 


of the work connected with the watercourse is formed 
of masonry backed with concrete. 


With the object of enabling the spring water from | 


the contributory valleys to be taken direct into 
consumption when the water in the reservoir is 


turbid after flood, intercepting weirs have been placed | 


just above the top water level of the reservoir on 
the Kinder, William Clough and Broad Clough 
streams. 
trated in Figs. 8 and 9—pipes have been laid beneath 


the bed of the reservoir and connected with those | 


in the discharge culvert at the dam, so that the spring 
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The open water- | 


From these weirs—two of which are illus- | 


experience gained in connection with similar drainage 
| areas elsewhere, decided that the system at present 
| known as “mechanical filtration’? was that best 
adapted to meet the circumstances. They accord- 
ingly recommended the filter plant made by Messrs. 
Bell Brothers, Ravensthorpe. 

The plant necessary to deal with the water derived 
from the first section of the scheme comprises twenty- 
four filter drums, 8ft. diameter, with a capacity of 
3,750,000 gallons per day of twenty-four hours ; 
| lime tanks in which standard solutions are made, 








Fig. 11—TIMBERING OF ARM TRENCH 


with special control or feeding arrangements ; alumina 
tanks ; and turbines and pumps for delivering the cor- 
rect percentage of the alumina solution into the water 
| supply. A general view, plan and sectional elevation 
| of filter-house are given in Figs. 12, 13 and 14 respec- 
tively, herewith and on page 40, are given a number 
| of views of the filter plant, while Fig. 15 shows the 
| Venturi meter equipment. The house large 
enough to accommodate the whole of the filters 


is 


| for the scheme when finally completed. 
180ft. long by 40ft. wide, and is provided with a 
4-ton overhead travelling crane. The house 


is 







Sectional Elevation. 






































It measures | 





would be removed. Messrs. Hill and Sons, from} break pressure tanks, avoiding a direct draught being 


made on the filters. The walls and floors of these 
tanks are formed of concrete constructed in sections, 
and the pillars and roof are of the same material, 
reinforced on the Hennebique system. 

Further tanks are provided for intercepting the 
washing water from the filters. In these the solid 
matter in suspension is deposited and the clear water 
is decanted into the stream. In an annexe to thie 
filter-house are the lime and alumina tanks and tie 
machinery for actuating the washing mechanism of 
the filters and lighting by electricity. The ma- 
| chinery comprises a turbine by Gunthers, Oldhain, 
| an oil engine, by Tangyes Limited, Birmingham, a 
| dynamo, by the British Thomson-Houston Co., Rugby, 
|and the necessary shafting. The oil engine is pro- 
| vided only as a stand-by for the turbine. The latter 
|is operated by the compensation water discharged 
from the reservoir to the river, and drives the whole 
| of the washing mechanism for the filters. When not 








Fig. 12—FILTER HOUSE 


so employed it is arranged to drive a dynamo, whic; 
charges accumulators for illuminating the filter 
house, waterman’s cottage, valve shaft and discharge 
tunnel. It also provides power for the sludge pum) 
for emptying the sedimentation tanks alluded to 
above. 

The filters are arranged in three batteries of eight. 
Each filter treats by downward filtration its proper 
proportion of the total quantity, arresting in the 
filter bed, composed of a 3ft. thickness of Leigh- 
ton Buzzard sand, the peat stain and bacteria. 
Before reaching the filters, however, the sulphate 
proportion of chemical ingredients, namely, sulphate 
of alumina and lime, are introduced into the water. 
The lime solution is prepared in four steel chambers, 
each 6ft. diameter, one for each battery of filters, 
and specially designed with a conical bottom. These 
tanks are charged with lime introduced through a 
special door on the top. The vessels being of such 
a size, and the amount of lime contained in them 
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water, after passing through strainers at the weirs, 
may flow by this means direct to the filters through 
the controlling valves in the valve shaft. 

The filters by which the water for the district will 
be dealt with are situated on the north side of the 
valley below the reservoirembankment. The position 
of the filter-house will be clearly seen on the plan— 
Fig. 2—and in the photographic views of the works— 
Figs. 1 and 12. Owing to the large quantity of 


peat on the drainage area, and the consequent dis- 
co:ouration of the streams when in flood, an efficient 
and economical type of filter was necessary, so that 
in addition to the ordinary filtering process the stain 


Fig. 13—THE FILTER HOUSE AND DETAILS 





constructed of common brick faced externally with 
stone and intermediate panels of rough cast, while 
the interior is lined with buff bricks above a dado 
of salt-glazed brown bricks. Excellent light 
provided in the daytime by skylights in the roof 
the apex of which is of monitor shape with means for | 
ventilation. 

After it has passed through the filters, the | 
water goes into two covered tanks adjoining the | 
south side of the house, with a capacity of 250,000 
gallons each, which are specially reserved for the | 
purpose. These tanks serve to equalise the delivery | 
of filtered water to the trunk main, and thus act as | 


is | 


| sary. 










being so great, the water in flowing slowly through 
them is enabled to absorb as much lime as is neces 
The flow of the water through the vessel: 
is controlled by means of Venturi pipes inserted in 
the main. These pipes ensure the proper propor- 
tion of lime water to the water requiring treatment, 
and irrespective of the rate of flow. the addition ot 
the lime water being so regulated that the acidity 
can be neutralised and any degree of alkalinity 
continuously secured. 

On the upper floor of the annexe, there are six 
lead-lined wooden tanks situated, in which the 
solution of alumina sulphate is prepared. These 
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tauks have each their own float indicator and gauge, 
and are coupled up so that they can maintain a 
constant supply to a distributing tank with a ball 
valve in the filter house. 
tank pipes lead to small tanks fixed close to the 
alumina pumps which are fitted on the rising mains. 
These pumps, one of which is shown in Fig 16, are 
inveniously operated by means of a turbine in the 
infet pipe. On the turbine shaft is a worm which 
operates a worm wheel. By means of an excentric 


Transverse Section through Outlet 


From this distributing | 


17.0¥. 


| bed of sand, which it puts in suspension. The water 


soon, however, as the beds are in suspension, a stream 
of water is brought in through the top of the drum 


| flows out through the valves and pipes specially | 
| provided, and thence to the sediment tanks. As | 
| has been laid to enable a sufficient quantity to be 


of a trunk main, 27in. diameter, which will discharge 
into a concrete service reservoir under construction 
at Jackson’s Edge, Disley. From this a connection 


| passed forward to a new service reservoir to be pro- 


| down hollow shafts, and out through hollow arms, | 


| fitted with back pressure valves and rakes. Simul- 
| taneously the arms and shafts are caused to revolve 
by gearing and thoroughly stir up the bed of sand. 


The processes of washing out and stirring are con- 
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vided on Alderley Edge. During the period when 
the temporary supply was being taken direct from 
the river Kinder, under the provisions of the Act 
of 1905, the water was delivered into the existing 
Lyme Park reservoirs by a branch laid from the 
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Fig. 14-SECTIONS OF FILTER HOUSE 


motion the rotations of the wheel are converted | tinued until the water issuing from the wash-out | 


into a reciprocating movement of the ram of the 
pump. The stroke of the latter is varied according 
to the amount of alumina required by means of 
the pivoted adjustable lever shown. As the flow 
of the water through the filter varies so does the 
speed of revolution of the turbine, and hence the 
speed of the pump. After being mixed with the 
chemicals and flowing through the turbine the water 
to be filtered is passed into the drum and through 
the filtering medium, after which it is collected by 
strainers at the bottom of the drum and conducted 











APPARATUS FOR LIME WATER 


Fig. 15S—VENTURI 


to the discharge pipe. The process of filtering can 
go on continuously until a pressure gauge on the 
inlet ipe indicates that the resistance from accu- 
mulated dirt makes it necessary to wash out the 
filter. 

The method of washing out the Bell filters leaves 
room for little doubt as to its efficiency. Only 
filtered water from the other filters is used for the 
purpose, and the flow of this, at the rate of 4006 
gallons per sq. ft. per hour, is reversed. It comes 
in through the strainers and upwards through the 


tap is quite clear and free from dirt. 

The filtering action of the sand is assisted by an 
artificial film on its surface, the formation of which 
is brought about by the chemical ingredients. Besides 
being highly effective the system of cleaning 
is economical, both as regards the quantity of 


water used and in the matters of time and labour. 
| The twenty-four filters can be thoroughly cleansed 
within about thirty or thirty-five minutes. 

Frankland 


Professor has conducted analytical 
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| without 


main at Disley for the purpose. The work at 
Kinder has been carried out by administration and 
the intervention of a contractor: Mr. A. 


| M. Fairbairn acted as assistant-in-charge to Messrs. 


G. H. Hill and Sons, the engineers, and Mr. B. Mac- 
kenzie was the works manager. 








THE SUMMER TRAIN SERVICES. 


Ow1néG to the dislocation of traffic caused by the 
recent industrial troubles the majority of railway 
companies have deferred beginning their full summer 
train service until July 13th or 15th, though both 
the London and South-Western and Great Eastern 
companies commenced their's on July Ist, while 
many of the additicnal facilities for which the South- 
Eastern and Chatham time-table is remarkable were 
introduced in June. Generally speaking, the respec- 
tive programmes contain few innovations, but, all 
things considered, the railways should be congratu- 
lated on having maintained the status quo. 

The Great Western Railway may always be relied 
upon to do something fresh, and this season it is the 
duplication of the 10.30 a.m. ‘Cornish Riviera 
Limited Express,” as between London and Taunton, 
commencing July 20th, in order to relieve it of a 
Weymouth portion slipped at Westbury. Again, 
in previous summers Minehead and _ Ilfracombe 
passengers—who during the rest of the year can 


| travel by the above train by means of a Taunton slip 


carriage—were given a separate express, starting at 
10.15 a.m. and running vid Bristol. This season the 
latter train will leave at 10.35 a.m., and follow the 
Limited express vid the Westbury route. The Wey- 
mouth slip will be transferred to the new train, as 


| it practically is, the first stop of the main train being 
| Frome—1014 


miles in 107 minutes. The arrival 


| times at Minehead, Ilfracombe, &c., will be the same 





Fig. 16—-ALUMINA PUMP 


| tests of the water,from these works, two of which 


| 
| 
we append :— 


May Ist, 1912. Unfiltered. Filtered. 
Albuminoid ammonia + sacs ly SROOS Trace 
Bacteriological examination. Num- | 

ber of colonies obtained from 1 ¢ c. 
cultivated in nutrient gelatine for 
72 hours at 18 - 22 deg. Cent. 234 6 

May 9th, 1912. 

Albuminoid ammonia 0-0030 0-0000 


Bacteriological examination. Num- 
ber of colonies obtained from 1 c.c. 
cultivated in nutrient gelatine for 
72 hours at 18--22deg. Cent. ... y 2 ‘s 


The water is conveyed from the works by means | 


| as when the departure from London was 10.15 a.m. 


Other Cornish expresses do not repeat last summer's 
accelerated timings. The 3.30 p.m. from London is 


|due Penzance at 11.20 p.m., or 40 minutes later. 
The 6.30 p.m. is altered to start at 6.40 p.m., and to 
}run to Bath in 


112 minutes, an acceleration of 
8 minutes, but west of Bristol it travels vid Weston- 
super-Mare and makes other extra calls, so that it 
reaches Exeter at 11.10 p.m. instead of at 10.30 p.m., 
and Plymouth (Millbay) at 12.55 a.m. instead of at 


| 12 midnight. 


The London and South-Western Railway gives 
one less express to the West this year. The 10.50 a.m. 


| from Waterloo for Exeter and Plymouth has been 


amalgamated with the 11 am. North Cornwall 
express, but Exeter is reached in record time for this 


| company, viz., 3 h. 11 min. 


The latest of many attempts to popularise direct 
communication between the Great Western and 
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South-Eastern and Chatham and Brighton railways | 


vid London has failed. 
through trains were started between Victoria—South- 
Eastern and Chatham—and Birmingham, &c., with- 
out entering Paddington, that is, vid the West London 
extension line. These were given non-stop runs 
between Kensington—Addison-road—and Leaming- 
ton vid Bicester. These trains connected with the 
morning and night continental services, and they 


Some eighteen months ago | 


were supplemented last summer by a mid-day service | 


to the Midlands in connection with the morning trains 
from the principal South Coast watering-place 
All were withdrawn last autumn, though the 12.35 





p-m. and 8.15 p.m. trains ex Victoria were converted | 
| named, of which only Dunbar is on the main line, 


into additional two-hour trains from Paddington— 
depart 1] p.m. and 8 p.m. respectively—to Birmingham. 
However, something of the nature of a new service 


from the Midlands and North of England, as served | 
by the Great Western Railway, to the Continent is | 


forthcoming this year. 


It takes the form of guaran- | 


teeing a connection between the Great Western train | 


from Reading due Basingstoke at 10.43 p.m. and the 
South-We.tern Company’s train which leaves Basing- 


time-table, viz., Stirling depart 4.51 a.m., Perth arrive 
5.20 a.m., é.e., 33 miles in 29 minutes. As a matter 
of fact, this is a “* paper ”’ speed, for provision is made 
for running the train in two portions north of Carlisle, 
and the first portion leaves Stirling before the time 
given, not less than 41 minutes being allowed for the 
Stirling—Perth run by either portion. 

While on the subject of Scotch local times, mention 
should be made of the North British Company's 
new 
Saturday, from the golfing resorts of Dunbar, North 
Berwick, and Gullane to Edinburgh and Glasgow 
and vice versd. This train is composed of the most 
modern vestibuled stock, and each of the three resort: 


has a through portion, that to which the now indis- 
pensable restaurant car is attached being the North 
Berwick. This appears to be the first train ever 
timed to cover the 47} miles of almost dead level line 

—save for the Cowlairs incline, from which the rope 
was lifted in 1908—between Edinburgh and Glasgow 
in exactly one hour, or five minutes less than the 


| best-timed trains previously. 


stoke at 10.54 p.m. for Southampton, where it is due | 


at 12.7 a.m., thus enabling passengers to join the 
Havre steamer. Hitherto the latter sailed at mid- 
night, but the new turbine steamers have accelerated 
the voyage ; accordingly, the sailing hour has been 
altered to 12.30 a.m., and in any case the steamer 
will wait for passengers from the Great Western 
system. 

The South-Western Company has also carried out 
several improvements on the Bournemouth line. 


Hitherto there was no earlier express ** down” than | 


that leaving Waterloo at 10.15 a.m., whereas a new 
train now starts at 8.57 a.m., calling at Surbiton, 


Winchester, Eastleigh, Southampton, Brockenhurst, | 
For the convenience of business men | 


and Boscombe. 
a new breakfast car train is run from Bournemouth 
and Southampton on Mondays only, arriving at 
Waterloo at 10.1 a.m. The train which left Swanage 
at 12.58 p.m. last summer now leaves at 1.5, and 


| 


| 


connecting with the 12.55 p.m. express from Wey- | 


mouth reaches Waterloo at 4 p.m., an acceleration of 
14 minutes. 


For a considerable number of years the town of | 


Derby, the headquarters of the Midland Railway, 
has been relegated to a siding as far as the best 
expresses between London and the North were con- 
cerned, the fastest Manchester trains running outside 
the town, and those to Leeds and Scotland pursuing 
the valley of the Erewash, which is the boundary 
between Derbyshire and ,Notts. This season the 
7.10 p.m. Highland express, which formerly called at 


| which 


The train service between London (King’s Cross) 
and Middlesborough, Saltburn, Stockton, and West 
Hartlepool has undergone improvement by running 
through carriages each way on certain fast trains. 
the acceleration in the journey times in some cases 
amounting to 45 minutes. Otherwise there are no 


| innovations to record of either the Great Northern or 


North-Eastern summer alterations. The Great 
Northern Company has not yet seen its way to restore 
two London-Leeds and West Riding expresses 
which vanished in the industrial troubles. The trains 
in question were the 2.15 p.m. ex King’s Cross and 
that due in London at 9.55 p.m., both of which ran 
between London and Doncaster in 2} hours. 

On the Great Central main line the 8.50 a.m. 
breakfast car express from Sheftield starts from Man- 


| chester at 7.40 a.m. daily, instead of on Mondays only, 


as hitherto, and is in connection at Penistone with 
a new train from Bradford, Halifax, and Hud- 
dersfield, thus in some measure taking the place 
of the 8.20 a.m. express from Manchester to London, 
is converted into a restaurant car express 
to Taunton (arrive 3.52 p.m.), with through carriages 
for Ilfracombe vid Banbury, Oxford, and Bristol, and 
having no connection to London. The return train 
in this new through service to North Devon leaves 
Ilfracombe at 12.17 p.m. and Taunton at 3.3 p.m., 
and reaches Manchester at 10.15 p.m. The 4.30 p.m. 
express from Marylebone to Manchester is discon- 


| tinued, but a new express leaves Marylebone at 
4.45 p.m., terminating at Nottingham at 7.40 p.m., | 


Leicester and entered the Erewash Valley vid Trent | 
Junction, runs vid Derby, and makes that station its | 


first stop. This is the first instance of a non-stop 
run between London and Derby, the distance of 
1283 miles being performed in 138 minutes—speed 
55°8 miles per hour. The altered working, however, 
represents only a very slight detour, and the original 


timings of the train are caught up north of Leeds. | 


The 10.30 a.m. express from Edinburgh to St. Pancras 


where, however, it connects with the through train | 
| the only vessel of the “‘ Dreadnought ” type which 


from ‘lannton to _ Sheffield and Manchester. 


** Lothian Coast Express,” running daily, except | 








Last summer a breakfast car express started from | 


Sheffield at 7.20 a.m., and was Gue in London 


10.40 a.m. 


| service to and from Grimsby and Cleethorpes under- 


again runs vid Penrith and Ingleton, with a connection | 
from Keswick, but 3 minutes have been added to the | 
Leeds—London non-stop run of 196} miles, which is | 


now allowed 3 h. 38 min. 

Saturday has become such an off day in respect 
of business, and especially during the summer months, 
that there would seem to be scope for economy in 
curtailing the express service between the Metropolis 
and manufacturing cities on the last day of the week. 
The Midland Company is the first to make an import- 
ant move in this direction, for four of the best trains 
between London, Manchester, and Liverpool, viz., 
the 10 a.m. and 5.35 p.m. ** down ” and the 10.10 a.m. 


goes some improvement for the summer we miss the | 


at | 
That train is not revived, while if the | 


non-stop runs between Sheffield and Grimsby, as | 


performed last season. 


The Great Eastern summer time-table is on the | 


lines of 1911, when many improvements were effected. 
The continental express leaving Liverpool-street at 
8.30 p.m. has, however, been accelerated to perform 
the run of 69 miles to Harwich (Parkeston Quay) 
in | h. 22 min., or 5 minutes faster than hitherto. One 
of the new 4—6—0 superheated locomotives hauls this 
train, which is a very heavy one, and the journey was 
recently performed in 1 h. 15 min. 

In conclusion, the improved facilities furnished by 


| the South-Eastern and Chatham Railway for reaching 


the Kent Coast resorts must be singled out for praise. 
Great progress is noticeable here. The standard of 


| express speed set by the northern lines can hardly 


and 4.15 p.m. from Manchester, have been with- 
drawn on Saturdays. 
That old-established route to Belfast and _ the | 


North of Ireland through Holyhead and Greenore 


has probably been hit by the development of the | 


Fleetwood and Heysham routes. The Greenore 
service has been remodelled since its interruption 
during the coal strike. The 7.30 p.m. dining car 
boat train to Holyhead has been discontinued, and 
passengers are accommodated in the 8.45 p.m. Irish 
mail instead. Later arrival times in Ireland naturally 
result. Indeed, the service seems to be confined to 
exploiting the North-Western Company’s pied-d-terre 
in Ireland, for the connecting train between Greenore 
and Belfast is considerably slower than it used to be, 
and there is no mention of a breakfast car. 

There has been some slight re-arrangement of the 
midnight express to Scotland on the West Coast 
route. The customary division of this train took 
effect on May Ist, the first part, for Edinburgh and 
Aberdeen, leaving Euston at 11.45 p.m. instead of 
11.35 p.m., and the second, or Glasgow, portion 
starting at 12 midnight instead of 11.55 p.m. A 
greatly improved connection to the Callander and 
Oban line is given by the former train, owing to the 
Caledonian Company having altered the morning 
tourist express from Glasgow to the Western High- 
lands to leave at 8 a.m. instead of 7.15 a.m. Pas- 
sengers on the 11.45 p.m. from Euston can now change 
into the latter train at Stirling and be at Oban at 


12.23 p.m. Last Summer they left Euston at 
11.35 p.m. and reached Oban at 2.25 p.m. The 
well-known Aberdeen express leaving Euston at 


8 p.m. is given a very fastly timed run in the public 





be expected on the comparatively short journeys 
between London and the South Coast, where we must 
look for “fast trains’ rather than expresses. The 
scope for improvement mainly lies in augmenting 
the service, particularly at week-ends. The current 
summer time-table contains a really remarkable 
number of fast trains, and a tendency towards 
slight acceleration also is apparent. The old practice 
of making the continental boat trains serve a double 
purpose, in the “down ”’ direction at least, has been 
abandoned in favour of providing relief trains for 
other destinations, while several of the boat trains 
themselves are scheduled to run in two portions. 








PROGRESS OF WARSHIPS AND MACHINERY 
UNDER CONSTRUCTION IN ENGLAND. 

WE give below our usual half-yearly report of 
the progress made in warship work in this country 
in our royal and private shipyards, taking first the 
work done in the royal shipyards. 

Work on the battleship King George V. at Ports- 
mouth has been very satisfactory and progressive, 
the vessel being in a very forward condition as far 
back as April, since which time she has been fitted 
with anti-rolling tanks. If the present rate of con- 
struction is continued, she will be ready to hoist the 
‘“‘pennant ’’ next January, or just two years after 
being laid down. The battleship Orion, built at 
Portsmouth, has been completed, and is now in 
commission. The acceptance trials of the cruiser 
Active took place at the end of last December, and being 
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very satisfactory the vessel was then commissioned 
for service. The cruiser Amphion, built at Pembroke, 
is making good progress, but will not be ready for 
her steam trials as soon as was expected, delay 
having been occasioned by the turbines for ler 
propelling engines being of an entirely new design 
made by the Parsons Marine Steam Turbine Company, 
which are to give the ship a speed of 25 knots, 
The Fearless, the new cruiser building at Pein. 
broke, which will have a length of 385ft, a beam 
of 41ft. 6in., and a displacement of 3360 tons, is to 
be fitted with turbines similar to those of the Amphion. 
They are to be of 18,000 horse-power, and to give tlie 
ship a speed of 25 knots. By the rate of progress 
of the work being done upon her she will be ready 


for launching at an early date. The trials of 
the battle-cruiser Lion, built at Devonport, com- 


menced on December 30th, 1911, and were carried 
out with excellent results Her eight hours’ full 
power trial was run in very rough weather, but 
mean power for the time showed an exce 
over the contract rate of nearly 10 per cent., us 
she attained a mean speed of 29.7, and a maximun 
of 31.7 knots Her propelling machinery was con- 
structed by Vickers Limited. She has, however, 
since then undergone material alteration, her funne!s 
having been lengthened, her masts moved = anid 
changed, and her conning tower raised. We ma: 
mention that Vickers Limited have probably at 
the present time more warship and marine 
machinery in hand than any other firm engaged in 
the same class of work in the country; the work 
being of the greatest importance, as it includes that 
of the British battle-cruiser Princess Royal, the 
Japanese battle-cruiser - Kongo, the super-Dread 
nought Delhi for the British Navy, a similar class 
ship for the Turkish, a large floating dock for Canada 
capable of lifting 27,000 tons, and other craft; the 
engineering work representing more business than 
has ever fallen to the lot of the firm at any time in 
its history. The work on the Princess Royal is being 
forwarded with all possible speed, and she is expected 
to be ready for her trials next month. That on the 
Japanese cruiser Kongo has quite an army employed 
on her, as she is wanted for early delivery. Early 
in the past June the keel of the Delhi, super-Dread 
nought, was laid at Barrow-in-Furness, and is to be 
built and completed in two years. 

Turning now to the progress made in England 
by our private builders of warships and makers of 
their propelling machinery during the past half- 
year, we note that at Elswick the super-Dreadnought 
Monarch satisfactorily completed her acceptance 
trial on the 29th of March, and was then handed over 
to the Government. It is to be noted that she is 
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has been built and delivered in the contract time of 
two years, and this notwithstanding the thirteen 
weeks’ strike in the shipyard while she was under con- 
struction. The training cruiser Chao Ho, built in the 
same yard, has completed her trials, and is practically 
finished and ready to be handed over to the Chinese 
Government. The work on the building of the 
first-class battleship Rio de Janeiro is proceeding 
rapidly, that on the hull being well in hand up to 
the main deck. The keel of the Chilian first-class 
battleship Valparaiso has now been laid, as well as 
that of the second-class cruiser Birmingham for the 
Royal Navy, and the work is being rapidly pushed 
forward on each vessel. 

At the Hebburn shipyard of Hawthorn, Leslic 
and Co., Limited, the machinery for the three torpedo- 
boat destroyers, Christopher, Cockatrice and Contest 
building there, is progressing towards completion, 
but great delay has been experienced by the want 
of forgings, castings and other material, owing to 
the recent coal strike. The boilers, funnels, &c., 
for the first-mentioned vessel are in place on board, 
while those for the other two vessels are ready. 
The same delay has been occasioned by the coal strike 
in the delivery of material for the machinery of the 
Marlborough, now building at Devonport dockyard. 
The making of the turbine machinery and_ boilers 
for this vessel has been entrusted to Hawthorn, Leslic 
and Co., Limited, and most of the material has been 
already ordered. The turbines are to be of the 
Parsons type, and the boilers of the Yarrow type. 
The boilers for the destroyer Garland, now being 
built by Cammell, Laird and Co., Limited, at Birken- 
head, are also to be made by Hawthorn, Leslie and 
Co., but owing to the coal strike the delivery of the 
plates, &c., for them has been delayed for some con- 
siderable time, but the material is now coming to hand 
and the work will be proceeded with as rapidly as 
possible. 

Palmer’s Shipbuilding and [ron Company, Limited, 
of Jarrow, reports that the only warship in its yard 
during the past six months has been the British 
battle-cruiser Queen Mary, which was _ launched 
on the 20th of March, and with which satisfactory 
progress has been made. The firm has also during 
the past half-year received an order for the congtruc- 
tion of the hulls of two destroyers for the itish 
Navy. 

The Parsons Steam Turbine Company, Limited, 
is at present installing the machinery in the battle- 
ship King George V. at the dockyard at Portsmouth, 
and in the cruiser Amphion at the dockyard at 
Pembroke. The torpedo-boat destroyer Badger has 
now completed her official trials on the Clyde, and 
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the Beaver will shortly commence hers at the same 
place. In the shops of the company the machinery 
of the destroyer Garland has been commenced. 

Yarrow and Co., Limited, of Scotstoun, report 
that the machinery constructed by them for the 
Portuguese destroyer, being built at Lisbon, is now 
practically all delivered. The destroyers Archer and 
Attack, built for the British Government, have been 
completed and handed over, and are now in commis- 
sion. The Firedrake and Lurcher have been launched, 
and the Oak is still on the stocks. A twin-screw 
shallow-draught steamer for service on the Zambesi 
was delivered early in the year, and a similar but 
single-screw vessel for service on the Congo is nearing 
completion. Twenty-two of the forty sets of steam 
drums on order for the Italian Government have 
been completed. The boilers when finished will 
be fitted on board the battleships Andria Doria and 
Duilio, During the past six months this firm has 
received orders for six water-tube boilers for each 
of three steamers now being built by A. and J. 
Inglis, Limited, of Glasgow, for the service between 
India and Ceylon of the South Indian Railway Com- 
pany. ‘Twenty-one Yarrow boilers are also on order 
for the Chilian battleship Valparaiso now being built 
by Armstrong, Whitworth and Co. The firm has 
also building for the Colombian Government three 
coastguard gunboats to be propelled by motor engines 
of the Yarrow-Napier type. 

John I, Thornycroft and Co., Limited, during the 
past six months have had under construction at their 
works at Woolston, Southampton, the Ariel, the 
second of the two special destroyers built for the 
British Government. The vessel was completed 
and delivered to the Admiralty for service early in 
the year. The Hardy destroyer, the first vessel to 
be fitted with Diesel engines for cruising purposes, 
is making good progress. Satisfactory progress is 
being made in the construction of the four destroyers, 
the Paragon, Porpoise, Unity and Victor, which are 
all of Thornycroft design. A provisional order has 
also been placed with the firm for two more destroyers 
of the 1912-13 programme. It is to be noted that 
all the torpedo craft just detailed are oil-fired. Messrs. 
Thornycroft and Co, have suspended the shipment of 
further boats under their contract to build twenty- 
two armoured motor gunboats for the Turkish 
Government during the continuance of the Turco- 
Italian hostilities. 

Cammel, Laird and Co., of Birkenhead, report that 
the Lapwing and Lizard and the submarine boat 
tenders Adamant and Alecto have all been delivered. 
The floating dock is approaching completion ; the 
Melbourne, Australian steamship, has becently been 
launched, and will shortly be ready for her steam 
trials ; and the Audacious, building for the British 
Navy, is progressing well, and will shortly be launched. 

The Thunderer battleship, built by the Thames 
Ironworks Company, of Blackwall and Greenwich, 
having completed all the sea trials and the acceptance 
trial satisfactorily, was handed over to the Adiniralty 
on June 12th, and commissioned at Devonport on 
the 15th of the month. 





LAMBETH BRIDGE. 


THE existing Lambeth Bridge was completed in 1862 
at a cost of £48,924, and was acquired by the Metropolitan 
Board of Works in 1879 for £35,974. It is a stiffened 
suspension bridge, 828ft. long, the width between the 
parapets being 3lft. 9in., and there being a carriage-way 
16ft. 9in. wide and two footpaths each 4ft. 10in. wide. As 
long ago as 1887 the late Sir Benjamin Baker, who had been 
called in to advise, strongly condemned the design, the 
method of construction, and some of the materials of the 
bridge, and, as a consequence, certain repairs were carried 
out. Five years later the Bridges Committee of the 
London County Council decided that both Lambeth and 
Vauxhall bridges ought to be at once rebuilt, and that, 
“owing to its dangerous condition,’ Lambeth Bridge 
should be dealt with first. For some reason or other this 
course was not pursued, but, instead, Vauxhall Bridge was 
rebuilt and Lambeth Bridge was left. Eleven years later 
on still, i.e., in 1903, the Bridges Committee again recom- 
mended that parliamentary authority should be sought 
to reconstruct the bridge at a cost of £772,000. The Coun- 
cil decided not to act on the recommendation. The next 
year a similar proposal on behalf of the Committee was 
referred back to it for further consideration. In 1905— 
that is to say, no less than thirteen years after the bridge 
was considered to be in such a dangerous state that its 
reconstruction was immediately necessary—the weight 
of any vehicle using the bridge was restricted to 2} tons, 
and all vehicular traffic had to proceed at a walking pace. 
Finally, in June, 1910, the bridge was actually closed 
to vehicular traffic. 

In the November of the same year the Council was 
recommended to obtain powers to construct a steel arch 
bridge at an estimated cost of £500,000, but it did not 
agree to the suspension of standing orders, and the matter 
dropped. Eventually, however, in 1911 a Bill was 
introduced into Parliament by which it was sought to 
erect a new bridge having five steel spans and a width of 
48ft. between parapets, with gradients ranging from | in 20 
at the sides to 1 in 60 at the centre, at a cost of £240,000. 
This Bill was recently rejected, and the three main causes 
for its being thrown out were :—(1) That the amenities 
of the Houses of Parliament would be affected by its 
architectural design ; (2) that it was too narrow ; and (3) 
that the proposed gradients were too steep. 

Commenting on these three points, a report of the 
Improvements Committee of the County Council, published 
in this week’s White-book, states that most importance 





appears to have attached to the question of the gradients. 
The gradients, actually proposed and their lengths, are set 
out in the following table :— 


1 in 20. i in 30. I in 60, Total. 

: ft. ft. ft. ft. 

Lambeth side .. .. 102 .. .. MB .. .. 4 .. .. 508 
Westminster side .. 214 .. .. 268 .. .. 45 .. .. 527 
Totals nen) air rica ad 536 . 90 Seance 1032 


We may say that the gradients of the existing bridge 
vary from | in 19 to | in 22 on the Westminster side, and 
from | in 20 to 1 in 23 on the Lambeth side. To obtain 
the gradients proposed for the new bridge, it would have 
been necessary to raise the Albert Embankment 6in. 
and the roadway at the junction of Millbank-street and 
Grosvenor-road 2ft. To make any alterations in these 
gradients would, it is pointed out, involve serious interfer- 
ence with property and the payment of compensation. 
It is further shown that the gradients proposed are actually 
better than that of Villiers-street, Strand, where the 
maximum inclination is | in 17, and may be compared 
with those of Bedford-street, Strand, and the Pentonville- 
road, | in 21; with those of the east side of Trafalgar- 
square and of the south side of the Albert Bridge, 1 in 22; 
and with those of St. James’-street and Waterloo-place, 
1 in 24. 

To obtain gradients of | in 30 it would be necessary to 
raise the Albert Embankment in the neighbourhood of 
the south end of the bridge 3ft. 10in., which is the maxi- 
mum possible under an agreement made in 1897 with 
Doulton and Co., Limited, while the corresponding 
raising at the north end would be 5ft. 9in. To construct 
a 48ft. bridge with these levels would cost £430,000, and a 
60ft. bridge £490,000. The Committee, however, is of 
opinion that the gradients actually proposed in the rejected 
Bill are quite satisfactory, particularly having regard to 
the rapidity with which hor.v traction is being superseded 
by mechanical traction and to the class of vehicle by which 
it is anticipated the bridge will be principally used. 

As concerns the other points raised in objection, it is 
urged by the Committee that the bridge as proposed would 
not clash in its architectural features with the Houses 
of Parliament. It points out that in the total estimate 
of £240,000 there is a provision of £20,000 for the artistic 
and decorative treatment of the bridge, that it is advised 
that this sum is ample for the purpose, and that sketch 
designs of the treatment suggested having been submitted 
to it, it is satisfied that the scheme proposed would allow 
of the bridge being so designed and ornamented as to 
comply with all reasonable esthetic requirements. 

Then, as to the width of the bridge, it points out that 
the main approaches to the bridge, namely, Lambeth 
and Horseferry roads, are, for the most part, only about 
50ft. and 40ft. wide respectively, even after allowing 
for widenings which have been and are being carried out 
in the former thoroughfare. It considers that a 48ft. 
bridge would easily accommodate the probable immediate 
traffic and provide an ample margin for any increase 
which might reasonably be expected. Such a_ bridge 
would comprise a carriage-way 32ft. wide and two footways 
each 8ft. wide. It would be wider than any of the existing 
county bridges over the Thames, except Westminster 
and Vauxhall bridges. It is pointed out that in the case 
of a bridge no allowance need be made for traffic standing 
at the side of a road, so that a 48ft. bridge may be taken 
as being equivalent to a street 65ft. or 70ft. wide. More- 
over, it has to be borne in mind that the bridge does not 
form part of a recognised main traffic route, and in order 
to obtain full advantage of a wider bridge it would be 
necessary to widen Horseferry-road for the whole of its 
length and to form a wide connecting thoroughfare to 
Victoria-street. The estimated cost of doing this is given 
as being £150,000, thus bringing up the cost with a 48ft. 
bridge to £580,000 and with a 60ft. bridge to £640,000. 
Further, though it is not likely that a tramway will be 
laid over the bridge, under the scheme proposed it would 
be possible, if desired at a later date, to make such altera- 
tion as would permit of the provision of tramways across it. 

Having, therefore, fully considered the objections made 
by Parliament, and having, as it thinks, entirely explained 
them away, the Committee recommends that the Council 
should apply to Parliament in the session of 1913 for 
power to reconstruct the bridge generally on the lines 
proposed in 1911, with a few modifications, such as, for 
example, alterations in the positions of the abutments, 
the estimated cost being £240,000. It is proposed that 
this expenditure should be distributed as follows :— 
1912-13, £5000; 1913-14, £30,000; 1914-15, £60,000 ; 
1915-16, £70,000; 1916-17, £55,000; and 1917-18, 
£20,000. 








THE SPONTANEOUS COMBUSTION OF COAL. 


THE chief engineer surveyor of Lloyd’s has just issued 
a useful memorandum on the spontaneous combustion of 
coal, particularly as it affects the bunkers and holds of 
ships. In 1911 there were 103 reported cases of ships 
with bunkers and 24 with coal cargoes on fire. Of the 
former 27 cases were in unclassed vessels, and their occur- 
rence could not be investigated, and of the remaining 76 very 
little useful information as to the causes of the outbreaks 
could be obtained. It appears, however, that cross 
bunkers are rather more subject to fires than side bunkers, 
and it is clear from the fact that many of the reported 
cases occurred on vessels that had seen several years’ service 
that the fires were not due to any defective arrangement of 
the bunkers. It was the original intention of Lloyd’s to use 
the examination into the above-mentioned cases of spon- 
taneous combustion as the basis of a report, but since 
no valuable information has been forthcoming, the chief 
engineer surveyor has been driven back upon knowledge 
which has been available for many years, and which is to 
be found in the reports of special commissioners and in- 
vestigators. Of these he gives abstracts in a form easily 
digested and likely to appeal to the captains and engineers 
of sea-going ships. 

The first report dealt with is that of the Royal Com- 
mission of 1875. As a whole, in the light of later know- 
ledge, it may be said that the Commissioners were more 
wrong than right in their conclusions. They were guided 
largely by witnesses, who had preconceptions as to the 
causes of spontaneous ignition, and, although Dr. John 








Percy and Professor (later Sir Frederick) Abel were 
perfectly correct in their observations on the absorption 
of oxygen by coal accompanied by the development of heat, 
they were wrong about the influence of pyrites—possibly 
the weight of evidence influenced even their high scientific 
judgment—and were mistaken in believing that some coals, 
by their pyrites contents, were exceptionaily liable to heat- 
ing. As they attributed much of the heating to pyrites, 
for the rapid oxidation of which water is needed, they 
concluded that damping coal was a practice to be depre- 
cated, but they did recognise that, on the other hand, 
water would arrest the heating due to the spontaneous 
oxidation of the carbon itself. 

A few years after the publication of the report of this 
Royal Commission M. Henri Fayol, engineer director of 
the Collieries of Commentry and Montvicq, wrote in the 
“Bulletin de la Société de Industrie Minérale”’ a long 
account of a number of striking observations and experi- 
ments he had made on the spontaneous combustion of 
coal. He confirmed certain chemical principles which 
had been formulated by Richter—and actually placed 
before the Royal Commission—and laid the basis tor the 
established opinions amongst scientific people of the pre- 
sent day upon the subject. Much of the report before us 
is occupied with an outline of M. Fayol’s investigation. 
M. Fayol worked with eighteen kinds of coal, and he 
found that they all behaved in’ much the same way. 
He showed that under the action of air at all temperatures 
between 25 deg. and 400 deg. Cent. they at first lose part 
of their weight, then more than recover it, due to the 
absorption of oxygen, and then at the end of a certain time 
ata high temperature a progressive diminution of weight sets 
in. The power of goal to absorb great quantities of 
oxygen—as much as a hundred times its own volume—was 
brought out by these tests. 

An investigation of the spontaneous ignition of coals at 
Commentry was then entered upon, the most striking part 
of which was made with quite small quantities. ‘hese 
were made up into conical heaps containing about three 
cubic yards. They were pre-heated to about 100 deg. Cent. 
and then covered with a bell. At the bottom and the top 
of the bell there were holes by means of which the admis 
sion of air to the coal within could be regulated. If all 
the holes were closed the temperature of the parcel of coal 
fell; if some holes were opened, it rose continuously till 
spontaneous combustion occurred. By alternately open- 
ing and closing the holes the temperature could be madk 
to rise and fall. Thus it was shown that air was essential 
to spontaneous combustion, but the air had to be in limited 
quantities ; if the bell were lifted the coal, as might be 
expected, gradually cooled down to the atmospheric tem- 
perature. M. Fayol also tested coals in all degrees of 
wetness, and came to the conclusion that moisture was 
rather advantageous than otherwise, and, as for pyrites, 
he was unable to find that it had much effect on spontane- 
ous combustion, and he thought its influence of small 
importance. It is the absorption of oxygen from the air 
that is really serious, and, as that is a thousand times 
greater with small coal than large coal, small coal is more 
subject to heating than large pieces. The conditions 
which tend to prevent heating are therefore large size 
of coal, low temperature, a small volume, and either the 
complete absence of air or very thorough ventilation. 
The objection to large masses of coal is, of course, the 
difficulty of adequate ventilation. . 

Of course, M. Fayol’s observations were all made with 
special regard to the storage of coal ashore. The question 
presented by the carrying of coal in bunkers and holds of 
ships is very different, for, as the author of this memo- 
randum points out, complete ventilation is wholly imprac- 
ticable, and it is almost as difficult to see how the absolute 
exclusion of air is to effected. In fact, the chief engineer 
surveyor has no suggestions to make as to the safer storage 
of coal in holds. He, however, summarises the knowledge 
of the subject as it applies to bunkers. He corrects the 
mistaken impression that spontaneous combustion is 
brought about by the explosion of the gases given off by 
the coal, enforces the fact that it is the absorption of oxygen 
that causes the trouble, and that this absorption takes 
place the higher the temperature ; advises that the lower 
doors of bunkers should be kept shut as much as possible, 
that the coal likely to be heated by proximity to boilers, 
uptakes, &c., should be worked out early on the voyage ; 
impresses the fact that danger of overheating increases 
with the length of time the coal remains in the ship, and 
advises the damping of small coal of a known fiery nature 
when it is being charged into the bunkers. Finally, he 
adds, ** Although some kinds of coal have proved to be more 
liable to spontaneous heating and combustion than others, 
it should be realised that all coal, even anthracite, is liable 
to these occurrences.” 








In a paper on “ Electric Mining Locomotives,” Mr. A. 
H. Marshall refers to the following examples of electric 
locomotives used in this country :—The North-Eastern 
Railway Company has had two 56-ton locomotives in 
use at Newcastle, handling its quayside goods traffic, 
for the past six years. These engines are individually 
capable of starting a 150-ton train on a grade of 1 in 27, 
and of hauling it on this grade at 10 milesperhour ; they 
operate on track, part of which is fitted with third rail 
and part with overhead wires. The Harton Collieries 
have six locomotives in use and seven miles of track 
electrified ; two other locomotives and the equipment 
of eight miles of additional track have since been added. 
The Newcastle-upon-Tyne Electric Supply Company 
and the Cleveland and Durham Electric Power Company 
have locomotives for coal’ and ash traffic at its principal 
power stations. Many other electric supply companies 
and practically all tramway undertakings employ light 
locomotives for their goods traffic. The Consett Iron 
Company, at its Chopwell Colliery, operates electric loco- 
motives over 2} miles of track, the maximum gradient of 
which is 1 in 24, and the average 1 in 47 ; the locomotives 
are 14 tons in weight, and haul a train of 36 tubs on a 
2ft. 2in. gauge. The Oakbank Oil Company, at Mid- 
Calder, has two 1l-ton engines running on a 2ft. Gin. 
gauge track, and hauling some 600 tons of shale per day 
a distance of two miles. The Metropolitan and Metro- 
politan-District Railway Companies also employs a number 
of powerful eleetric locomotives. 
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THE ROYAL AGRICULTURAL SHOW. 
No. IL.* 

Last week we referred briefly to the internal com- 
bustion road locomotive exhibited by John Fowler 
and Co. (Leeds), Limited. The first machine of this 
class built by this well-known firm made its appear- 
ance at the Norwich show last year. Twelve months 
of severe testing have suggested material alterations 
in the original design, as will be observed from the 


This is clearly seen in Fig. 7. 
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as to slide on castellated portions. 








The gearing providing 
three forward road speeds of 1}, 3, and 5 miles per 
reverse motion, is all carried in the 
space which corresponds with the fire-box of a steam 
From a spur pinion on the clutch a 
spur wheel transmits motion to a countershaft, on 
which the cut steel change wheels are mounted, so 
The gearing and 
the change-speed pinions are worked by a lever from 
the footplate, and the final transmission is through 









































| and the water circulation is effected by a pum). 
| The engine gives 50 brake horse-power at a crank- 
| shaft speed of 700 to 800 revolutions per minute, 
| and weighs in working order 9 tons. Its chief dimen- 
| sions are :—Width overall, 6ft. 6in.; length, 15ft. Llin 
|and height to top of the chimney, 1l0ft. 5in. .Th 
| makers inform us that it has proved itself capabl 
of (a) hauling a gross load of 10 tons up an inclin 
of 1 in 10 at an average speed of three miles an hour 

(6) hauling a gross load of 22 tons on good macadan: 
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Fig. 7—FOWLER’S 


improvement being in the design of the motor, the 
method of cooling the circulating water, and the in- 
crease of the wheel gauge. The views in Fig. S are repro- 
duced from photographs of the 1912 vehicle, and in 
Fig. 7 are given a longitudinal and transverse section. 
As far as possible the makers have followed the 
lines of the steam road locomotive, and this remark 
applies specially to the transmission system. From 
the crank shaft to the driving wheels the power is 
transmitted by the steel spur gearing, spring, and com- 
pensating mechanism, which has met with approval 
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secured to the rims of the hind wheels. The method 
of operating the change-speed gears is simple, and 
specially adapted for shunting. By holding the 
lever in the central position and then moving it 
| forward the slow speed is put into mesh. By imme- 
diately reversing the movement of the lever the 
| reverse gear is brought into mesh. The winding 
forward drum is mounted on a horizontal shaft placed 
centrally below the engine, and the rope is paid off 
at the rear through rope guide rollers. When hauling 
a load forward by means of the winding rope the load 
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INTERNAL COMBUSTION ROAD LOCOMOTIVE 


a drawbar pull of 32 tons in slow gear for five hours’ 
continuous run without the engine being overheated. 
During the recent coal strike the engine was utilised 
for driving the following machinery in the makers’ 
shops through shafting :—One pair 4ft. plate rolls, 
nine drilling machines, six boring machines, two large 
radial drilling machines, one large boiler shell drilling 
machine, one grindstone, one band saw, and one large 
boring machine. This required 30 brake horse-power. 
The engine worked for six weeks for ten hours a 
day without a stoppage. 

















for close on half a centruy. The engine has four 
horizontal cylinders, 6}in. diameter by 7in. stroke, 
cast in pairs and working opposite to each other. 
They have vertical valves operated by tappets, 
The cylinders and the exhaust valve seatings are 
thoroughly water-jacketed, and the sparking plugs 
are placed at the sides of the cylinders directly under 
the inlet valves. The crank case is cast in two 
pieces, the lower portion forming a well for the oil. 


* No. I. appeared July Sth, 


Fig. 8-FOWLER’S ROAD LOCOMOTIVE 


is pulled direct up to the coupling point of the draw- 
bar instead of to one side. The steerage mechanism 
consists of a worm and wheel, and the spring gear 
is of the firm’s road locomotive type with equalising 
levers for the hind axle and the usual spring fore- 
carriage. A powerful brake, controlled by a hand 
wheel and screw, operates on the imternal gear rings 
on the driving wheels. To ensure a constant speed 
of fly-wheel for driving machinery the engine is fitted 
with a sensitive governor, which acts on the throttle 
valve. The lubrication of the engine is forced, 














The paraffin carburetter fitted to this engine is 
| worthy of notice. It was supplied by the Davis 
| Paraffin Carburetter Company, of Kew Gardens, 
|and is illustrated in the accompanying engraving, 
| Fig. 9. The drawing, Fig. 10, shows the general 
construction of this apparatus. It, however, does 
not quite represent the actual carburetter illustrated 
in Fig. 9, though the differences are only in detail, 
| the chief of these being that the dashpot is not in 
|the same position in each case. The carburetter 
consists of a body casting, which forms the vaporiser, 
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a ‘The exhaust from the engine passes through the tubes,| Messrs. E. R. and F. Turner’s exhibits included | gearing is of cast steel, arranged for speeds of 1.5 
ute. which are surrounded by the mixture. Two float |a ‘‘ Multum-in-Parvo ” roller mill plant capable of | and 3 miles per hour. The first motion gear has 
1en- chambers are provided, one being for petrol to be | producing one sack of 280 lb. of flour per hour; a | machine-cut pinions and wheels, so as to ensure 
lin used at starting and the other for paraffin. The | diagonal roller mill with Turner’s patented feed and | silent running. An improved interlocking device 
Thi yutlets from each float chamber lead into a common | scraper mechanism; a centrifugal flour-dressing | prevents both speeds being put into gear at once. 
rb li orifice, the capacity of which can be varied by the| machine; and the ‘ Juggernaut’ grinding mill, | The rollers have renewable rims, and a compensating 
lin« thumb screw A, When the engine is at rest, the level | shown at Doncaster for the first time. This is a | gear is fittedonthe hind axle for relieving the latter 
ur of the fuel is on the face on which the valve B seats | massive machine with emery composition stones, | of undue stress and allowing the roller to be easily 
am itself. This valve has a tapered pin C fixed in it | 30in. diameter, and a kibbler over the stones to reduce | steered. The boiler is of the loco.-multitubular 
in the corn before the final grinding. The machine | type, constructed throughout of Siemens-Martin 


mild steel plates of special quality, and has solid 
drawn steel tubes. The boiler feed consists of both 
feed pump and injector. A tubular exhaust steam 
| feed-water heater is fitted, which also forms a silencer 
for the exhaust. The Ruston three-tine scarifier 


is fitted with long self-oiling bearings, and besides 
grinding corn of all kinds, is also capable of reducing 
bran, screenings, &c., into fine meal. Messrs. Turner 
| also exhibited a 15 horse-power stationary and a 
7 horse-power portable oil engine. 


1) on the other side. When the valve is closed, the 
taper pin practically stops the fuel hole, and on the 
engine being revolved the suction lifts the valve 
admitting air. At the same time the taper pin is 
partially withdrawn from its hole, and this admits 


on one side and a parallel pin working in a guide hole | 
| 
| 


fuel. The mixture of air and fuel then passes into the | Several firms at the show made special features of | attached works equaliy well either backward or for- 
cylinder of the engine. The air intake is shown at F. | centrifugal pumps designed and constructed on | ward, as the centre tine always leads. All the stress 
The nut G is intended to put more or less tension on the | correct lines. In the early days of this class of | is taken direct by the hornplates and hind axles. 
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Figs. 9 and 10—THE DAVIS PARAFFIN CARBURETTER 


Fig. 11 represents the most improved design of oil 
traction engine made by Petters Limited, Yeovil. 
In this machine the chief aim of the builders has been 
simplicity. With this object the single-cylinder 
engine is identical in working principles with this 
firm’s stationary oil engines. It is of the slow speed 
pattern, with a cylinder, 114in. by 12in. stroke, and 
develops 35 brake horse-power at a speed of 300 revolu- 
tions per minute. It has only one road speed in 
either direction, and the reverse is obtained by epicyclic 
gearing. From the crank shaft the power. is trans- 


air and fuel valve. 
alteration. H is a dashpot mounted on the valve 
spindle E. 

Flour-milling machinery formed an _ attractive 
feature of the show. Among the exhibitors were :— 
2obert Boby, Limited, Bury St. Edmund’s ; Thomas 
Robinson and Son, Limited, Rochdale; E. R. and 
F. Turner, Limited, Ipswich; Joseph J. Armfield | 
and Co., Ringwood; A. R. Tattersall and Co., 
London ; and Samuelson and Co., Limited, Banbury. 
A feature of the exhibit of the last-named firm was 


It is said seldom to require | pump the methods of construction adopted were 
| so devoid of scientific knowledge that the efficiencies 
were extremely low. Now simple and _ efficient 
| centrifugals of high-grade quality and design can 
be obtained for low as well as high lifts, and are very 
suitable for drainage and_ irrigation purposes. 
Amongst the exhibitors of this class of machine 
were Holden and Brooke, Limited, Manchester ; 
Ruston and Proctor, Limited, Lincoln ; and Clayton 
and Shuttleworth, Limited, Lincoln. All these 
machines have well balanced impellers and water- 


the ‘‘Compactum”’ roller mill plant and wheat 
separator. This machine is particularly applicable 
to colonial requirements. Its maximum capacity 





is three sacks an hour, and it can be driven by a 
6 indicated horse-power engine. The machine is | 
all contained in one frame. The uncleaned wheat 
is fed into an elevator and passes on to a milling sepa- 
rator, emery scourer and polisher, magnetic separator, 
&e. Then the wheat passes to the first and second 
break rolls and scalpers. It then falls to a break 
meal dresser, and the middlings and semolina are 
elevated to a purifier. From the purifier the stock 
falls to the A reduction rolls and into the A centri- 
fugal. From the latter it goes to the B and C rolls 
and centrifugals. A main shaft passes through the 
machine and drives the break and reduction rolls. 
Two belt-driven countershafts operate the remainder 
of the machinery. An efficient exhaust is fitted to | 
the rolls, and the plant is complete in itself, with 
hopper and grid, mechanical wheat feeder, and pack- 
ing-off arrangements for flour and offal. The space 
occupied overall is 9ft. by 7ft. by 16ft. high. 

In addition to their latest improvements in 
diagonal roller mills, plansifters, grain scourers, 
flour-dressing machinery, and filter dust collector, 
Messrs. Robinson exhibited two appliances for the 
first time at a Royal Show. The first is Pottinger’s 
patented wheat distributor for silos. This simple 
appliance is for the purpose of overcoming the diffi- 
culty hitherto experienced in obtaining an even and 
regular mixture of grain from silos. The appliance, 
by imparting velocity to the particles of grain, in 
proportion to their varying gravities, grades it into 
the silo in such a manner that when drawing from 
the bin again, the wheat comes out perfectly mixed 
during the entire period of its discharge. 

Another new appliance is a sack shoot. This is 
constructed with a series of right and _ left-hand 
curves or glides. The sacks glide from one curve 
to the other until they reach their destination, which 
may be on any floor of the mill. Each floor is pro- 
vided with a hinged door, which serves both as a 
‘“‘cut-off’’ and a delivery plane. The curves are 




















Fig. 11—PETTERS OIL TRACTION ENGINE 


mitted by gearing to a lay shaft, and the final trans- 
mission to the rear axle is by means of a Renold chain 
and compensating gearing. The travelling wheels are 
of large size, and the axles and gearing all conform to 
The friction clutch has been 


sealed glands. Holden and Brooke also showed an 
oil fuel injector for steam boilers. 
Ruston, Proctor and Co., Limited, Lincoln, were 


well represented in steam road vehicles. The 12-ton | 
| 


so arranged relatively to one another that the sack 
makes contact with the second curve before it has 
left the first, and so on. Messrs. Robinson’s wood- 
working department was also well represented, the 
chief features being a planing machine, saw bench, 
universal woodworker, and a moulding and planing 
machine. The last-named is a compact machine 
with a frame in one piece, and driven through the 
medium of a variable speed gear. 





compound superheated steam road roller is the same | 


machine that was exhibited at the Turin International 
Exhibition, 1911, where it was awarded a Grand Prix. 
The superheater consists of a series of steel coiled 
tubes in the chimney base. The high-pressure 
slide valve works on a hard cast iron face with forced 
lubrication, and the outside steam chest covers 
make both valves easily accessible. The reversing 
gear is of the Stephenson link motion type. The 


traction engine practice. 
simplified since last year, and at the same time a better 
drive from the driving pulley has been obtained for 
stationary work. The engine is designed to run on 
either kerosene or crude oil, and is capable of hauling 
loads of from 8 to 10 tons gross. Such a machine is 
capable of performing so great a variety of work that 
it can be kept well employed all the year round. The 
makers claim that when fitted with specially wide 
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travelling wheels the engine can be used for hauling 
ploughs, but warn intending purchasers that it cannot 
be used for ploughing on hilly or boggy land, on which 
no tractors do efficient work. We are glad to see that 
Messrs. Petter are candid enough to warn farmers on 
this point. Such frankness on the part of the makers 
stands out as a refreshing contrast to the absurd 
claims frequently made for this class of machine. 








LLOYD'S REGISTER. 

Tue shipbuilding returns of Lloyd's Register of vessels 
under construction, for the quarter ended 30th June, 1912, 
have just been issued. These returns, which only take 
into account vessels the construction of which has actually 
begun, show that, excluding warships, there were 529 
vessels of 1,774,040 tons gross under construction in the 
United Kingdom at the close of the quarter just ended, 

The tonnage now under construction is about 87,000 tons 
more than that which was in hand at the end of last quarter 
and exceeds by 298,000 tons the tonnage being built in 
June, 1911. The present figures are the highest ever 
recorded in the Society’s quarterly returns. The figures 
for warship tonnage, viz., 503,003 tons, are also record 
figures ; the previous highest total of 454,110 tons having 
been attained in March, 1900. 

Of the vessels under construction in the United Kingdom 
at the end of June, 389 of 1,247,570 tons are under the 
supervision of the Surveyors of Lloyd’s Register with a view 
to classification by this Society. In addition, 102 vessels 
of 381.395 tons are being built abroad under the Society’s 
survey. There are thus under construction at the present 
time under the supervision of Lloyd’s Register, 491 vessels 
of 1,628,965 tons. In the returns for the March quarter, it 
was pointed out that the total tonnage then being built to 
the Society’s class was the largest ever reached up to that 
time, but those figures are exceeded by 220,000 tons. 

The work in hand in principal districts—warships 
excluded—is as follows :—Barrow, Maryport and Work 
ington: Steam, 4, 2455 tons; sail, 2, 830 tons; total, 6, 
3285 tons; Belfast : Steam, 24, 292,350 tons; Glasgow : 
Steam, 90, 405,465 tons; sail, 15, 6410 tons; total, 105, 
411.875 tons; Greenock: Steam, 61, 261,170 tons ; sail, 
1, 500 tons; total, 62, 261,670 tons; Hartlepool and 





Whitby: Steam, 21, 101,582 tons; Liverpool: Steam, 
16, 27,063 tons; Middlesbrough and Stockton: Steam, 


total, 36, 88,842 tons ; 
end Sunderland : 


32. 87,922 tons; sail, 4, 920 tons ; 
Neweastle, Steam, 69, 310,529 tons; 
Steam, 57, 214,062 tons. 

The following particulars are given regarding the war- 
ships under construction in the United Kingdom :—For 
the British Navy: Battleships: Devonport, 2, 48,000 
tons ; Portsmouth, 2. 48,000 tons ; Barrow, 1, 25,000 tons ; 
Birkenhead, 1, 23,000 tons; Dalmuir, 1, 25,000 tons; 
Greenock, 1, 23,000 tons ; total 8 of 192,000 tons displace- 
ment; Battle cruisers: Barrow, 1, 26,350 tons; Clyde- 
bank, 2, 46,800 tons ; Govan, 1, 18,800 tons ; and Jarrow 
1, 26,500 tons; total, 5 of 118,450 tons displacement. 
Protected cruisers : Chatham, 2, 10,800 tons ; Pembroke, 
1, 5400 tons; Birkenhead, 1, 5400 tons; Clydebank, 1, 
5400 tons ; Dalmuir, 1, 5400 tons ; Elswick, 1, 5400 tons ; 
and Govan, 1, 5400 tons; total 8 of 43,200 tons displace- 
ment; 3rd class cruisers : Pembroke, 2, of 6880 tons dis- 
placement; torpedo-boat destroyers: Clydebank, 3 ; 
Govan 1; Govan, 3; Hebburn, 3; Scotstoun, 3; Wall- 
send, 3; Woolston, 5; total 21 of 19,190 tons displace- 
ment ; submarines: Chatham, 4, 3160 tons; Barrow, 9, 
7170 tons ; Greenock, 1, 803 tons; total 14 of 11,133 tons 
displacement. This gives a grand total of British war- 
ships of 58 of 390,853 tons displacement. Foreign 
warships are being built at Barrow (2), Elswick (3), and 
Cowes (4), a total of 9, with 112,150 tons displacement. 








THE WORLD'S METAL STATISTICS. 

THE well-known statistics which are annually issued by 
the Metall Gesellschaft of Frankfort-on-the-Main in 
relation to the movements in the production, consump- 
tion, and stocks of copper, lead, tin, zinc, and other metals 
have now been published for 1911. The recent course of 
prices, particularly in the case of copper and lead, renders 
the statistics of more than usual interest at the present 
time. 

The production of copper throughout the world in 1911 
is returned at 898,400 tons, as compared with 877,600 tons 
in the preceding year, being an increase of 20,800 tons. 
This is a comparatively small augmentation when it is 
contrasted with the advance of 31,000 tons in 1910 over 
1909, and that of 102,000 tons in 1909 over 1908, and the 
stagnation in North and South America is attributed as 
the cause of the absence of considerable development 
last year. In the United States alone the mines produc- 
tion of raw copper amounted to 500,500 tons, as against 
492,700 tons in 1910. The mines in Arizona raised a 
larger tonnage, and the new mines there and in the ad- 
joining New Mexico have extended their plant and brought 
it partly into operation. It was naturally impossible 
largely to increase the output of these undertakings, 
especially as three months have to elapse before the ore 
can be converted into copper ready for the market. 
A considerable quantity of copper is expected to be fur- 
nished this year by the Ray Consolidated Mines, the 
Miami and the Chino mines. A further reduction in the 
production took place in Anaconda, owing to the restriction 
in working by the Anaconda Copper Company, but an 
increase of 20,000 tons is proposed by the company in the 
current year. A slight decline also occurred in Michigan, 
but an advance was made both in Utah and Nevada, 
and in both districts a fresh expansion will, presumably, 
take place in the present year. 

The share of the various parts of the world in the pro- 
duction of copper is set forth as follows :—North and 
South America, 645,200 tons in 1911, as compared with 
643,100 tons in 1910; Europe, 126,500 tons and 123,100 
tons; Asia (Japan), 55,900 tons and 46,700 tons; Aus- 
tralia, 42,500 tons and 41,000 tons; and Africa, 17,300 
tons and 15,400 tons in the two years respectively. It is 


tons*will‘be made in America in 1912, although the quan- 
tity will only gradually affect the market, as the refineries 
will first increase their stocks so as to provide against 
irregular deliveries. It is for this reason that the progress 
in the output of ore in the United States has not yet 
been expressed in the returns for the early months of this 
year. As far as concerns copper ore mining in the Belgian 
Congo, it is mentioned that the expectations of a large 
production in the Katanga district have not yet been 
fulfilled, but the possibility has to be reckoned with that 
the output in that region will perhaps assume an important 
extent at an early period. On the other hand, the world’s 
consumption of copper in 1911 experienced a greater 
development than the production. It amounted to 
944,800 tons, as compared with 911,100 tons in 1910, 
and the largest portion of the increase devolved upon 
Europe, whose consumption was 606,300 tons, as against 
541,000 tons in 1910, but that of the United States declined 
from 333,900 tons in 1910 to 321,900 tons last year. 

The production of lead shows a reduction for the first 
time for six years. It amounted to 1,117,800 tons in 1911, 
as contrasted with 1,132,900 tons in the preceding year. 
The decline is specially due to the smaller output in Spain, 
which was responsible for 171,600 tons, as against 191,900 
tons in 1910, whilst the production in Germany, which 
ranks second in this branch in Europe, rose from 159,900 
tons in 1910 to 161,300 tons last year. The output in 
North America reached 515,300 tons, as compared with 
514,300 tons in 1910, and that in Australia advanced 
from 77,200 tons to 99,600 tons in the same years respec- 
tively, although the effects of the strike in 1910 have to 
be taken into account in considering the Australian figures. 
The world’s consumption of lead in 1911 amounted to 
1,133,100 tons, as contrasted with 1,115,700 tons in the 
previous year, and 698,700 tons and 665,100 tons respec- 
tively of the two totals were consumed in Europe if stocks 
are left out of consideration. Proceeding to deal with tin, 
the return records a world’s production of 118,200 tons, 
as against 115,700 tons in 1910, thé Straits Settlements 
alone being responsible for 57,900 tons and 57,500 tons of 
the total in the two years respectively. Without con- 
sidering the non-visible stocks, the consumption of tin 
is reported to have been 117,400 tons in 1911, as compared 
with 121,300 tons in the preceding year. The production 
of zine amounted to 895,400 tons, as contrasted with 
816,600 tons in 1910, whilst the consumption reached 
900,500 tons and 820,600 tons in the two years respectively. 
The following tables show the production, consumption, 
average prices, and stocks of the four principal metals in 
the past three years, and the respective consumption by 
the four leading countries : 


Propuction, CONSUMPTION, PRICES, AND STOCKs. 








Copper. 
1909. 1910. 1911. 

Production, in tons 877,600 898,400 
Consumption, in tons 911,100 944.800 
noe ee ee €57/3/2 t56/19 
Stocks, in tons, on Jan. 1st, 1912 175,100 148,500 102,100 

Tin. 
Production, in tons o- jn 108,600 115,700 118,209 
Consumption, in tons 105,600. 121,300 117,400 
Average price .. .. .. .. .. £124/15/6 £155/6/2 €192/7/ } 
Stocks, in tons, on January Ist.. 23,120 20,300 19,580 

Lead. 
Production, in tons 1,085,600 1,117,800 
Consumption, in tons 1,080,500 1,133,100 
Average price . £13/1/8 £13/19/2) 

Zine. 
Production, in tons $16,600 895,400 
Consumption, in tons 820,600 900 500 
Average price .. £23 €25/3/2 





CONSUMPTION IN THE LEADING COUNTRIES, 








Country. 1909, 1910. 
United States— Tons. 
Leat ; 345,200 
Copper 319,800 
Zine 246,900 
Tin i 42,800 49,900 
Germany— 
PR 210,400 
Copper 179,400 200,400 
Zine 188,100 191,600 219,800 
Tin vel ieenes 17,100 18,200 19,300 
United Kingdom— 

z& SRA emcee 208,400 199,400 
Copper 146,000 159,400 
Zine 177,800 175,700 
Tin 21,100 18,400 

France— 
Lead 102,300 89,800 99,000 
Copper ott) Se io) ee 85,700 95,000 
BE: acd 08 iee. cos | ee 56,300 82,000 
Tin 7,300 7,300 7,400 


The disproportion between supplies and consumption, 
particularly with regard to copper and lead, is responsible 
for the large advances which have taken place in the prices 
of these two metals in the course of the present year. 
The return further states that the production of nickel 
in 1911 amounted to 24,500 tons, as compared with 
20,100 tons in the preceding year, the average price remain- 
ing at 3s. 24d. per kilo., as in the three preceding years. 
In conclusion, it is mentioned that the output of alu- 
minium, which reached 43,800 tons in 1910, advanced 
to 46,700 tons last year, whilst the consumption was 
47,900 tons and 44,200 tons in the two years respectively. 
The average price amounted to Is. 2}d. per kilo., as con- 
trasted with Is. 5}d. in 1910, but the quotation has 
experienced a fairly large increase in the present year 
as a result of the resuscitation of the International Syndi- 
cate of Aluminium Producers a month or two ago. 








THE ANGUS TRAIN CONTROL SYSTEM. 


On Friday last, the 5th instant, a demonstration was 
given on the West Somerset Mineral Railway of a system of 
train control patented by Mr. A. R. Angus, a solicitor of 
Mosman, in the state of New South Wales. There was 
present a large gathering of railway officials, who expressed 
great disappointment that, having journeyed so far to see 
the exposition of a system for whichso much was claimed, 
they were only allowed to witness the experiments from a 
distance, and that beyond a statement as to the various 
tests that were to be made no information as to the means 
employed was vouchsafed. It is due, however, to Mr. 
Angus to state that the invitations he issued clearly made 
known the fact that some of his ideas were not yet fully 








calculated that an advance of from 60,000 tons to 70,000 


protected, and that therefore certain information was not 
available for the present. 

We are, however, able to say that, judging from the 
nature of the experiments, coupled with a knowledge of 
what other inventors have attempted, assisted also by a 
perusal of one of the innumerable patents taken out by Mr. 
Angus, that, like Mr. Raven in his cab-signal and as in the 
Great Western cab-signal, ramps are placed in the four-foot. 
From the locomotive are suspended sundry contact- 
makers, some of which are moved upwards and 
others laterally when they come in contact with these 
ramps. The latter are electrically connected to aerial 
wires which join the ramps to others in advance and in the 
rear, or to signals or to levers working signals. On the 
locomotive is a battery which is joined to the contact 
makers on the engine, and when the contacts are joined up 
by the ramps a circuit to suit the conditions, e.g., that the 
line is clear or that it is fouled, is completed and this 
causes a corresponding visual signal to be given in the cab 
and a deep-toned whistle to be blown if the line is clear, 
or a light-toned if it isoccupied. The system goes further, 
and if the driver fails to observe the danger signal his 
regulator is automatically closed and the brake applied. 

As we are not in Mr. Angus’ confidence as to how he 
obtained his results, it would be unbecoming for us to make 
any comment at the present, but we may observe that the 
experiments we saw last Friday at Watchet Lane have so far 
not weakened the opinion expressed in the editorial pages 
of our issue of the 5th instant that automatic train control 
may remove some dangers but will introduce others. 

Most of the guests were conveyed by a Great Western 
special from Paddington, which made the outward run to 
Taunton of 143 miles in 146 minutes, and the return 
journey over the same distance in 138 minutes. The load 
was seven bogie coaches and the engine was the Knight of 
Saint Patrick. The approximate weight of the train was 
232 tons. 








THE VENTILATION OF GOLD MINES. 


Onk of the greatest of the many troubles in connection 
with the working of the gold mines of Johannesbury is 
miners’ phthisis. This disease is brought on by the 
breathing of small particles of pyritic dust in the under- 
ground workings. So serious has it become that the 
Union Parliament has recently passed a Bill making it 
compulsory on the mining companies to pay heavy 
contributions to a fund for the support of the workers 
affected, and also to provide for their families in case of 
death. The contribution will be equal to more than 5 per 
cent. of the total dividends from the mines. This has had 
the effect of stimulating effort in the direction of means 
of prevention of the disease, and a great deal is being done 
in that way. Respirators were resorted to, and even made 
compulsory in the worst places, but the men conld not 
be got to wear them consistently. There are thousands 
of rock drills at work, and the dust from thes is the 
greatest trouble; therefore the problem of how to lay it 
was tackled, and water sprinklers of various kinds were 
invented. But here again the human factor had to be 
reckoned with, and the men were too careless to use them. 
Then special men were employed to see to the laying of 
the dust, and molasses mixed with the water as it was 
applied to form the dust into a kind of paste and keep 
it down. The speed, however, at which the machines 
drilled, and the want of constant air currents, make it , 
impossible to ensure any degree of safety by these means. 

The entire absence of explosive gases and the fact that 
natural ventilation sufficient to make breathing comfort- 
able is easily obtained tended to the neglect of the subject 
of artificial ventilation, and there are therefore very few 
fans on the mines of the Rand. Now all this is about to 
be changed, for it has been found that if the disease of 
miners’ phthisis is to be successfully combated the miner 
himself must be no factor in the matter. Large fans of 
the Rateau, the Sirocco, and other leading types are to 
be installed forthwith, and such air currents set up as will 
sweep the pyritic dust away as it is made. It would he 
well for makers of these machines to get into communica- 
tion with their agents on this subject. There are over 
170 producing companies on the Rand, and at present 
there are only about a dozen of the mines equipped with 
fans equal to their needs. 





From the reports of the inspecting officers of the railway 
department of the Board of Trade, relative to accidents 
which happened in the latter half of last year, we gather 
that Captain Tyler ascribes the accident between Leaming- 
ton and Kenilworth, in June last, by the breaking down of a 
bridge, to one of the iron girders having been spliced, 
instead of being renewed, when it became defective in 1853. 
That it should have been patched and retained until 
failure occurred is—Captain Tyler says—too much in 
accordance with ordinary railway practice, which does not 
take sufficient account of the increased weight of the 
engines of the present day. 

WHEN a pressure of 1200 volts is applied to the overhead 
wire of an electric traction system, a series arrangement of 
lamps on the train becomes troublesome, and an article 
appearing in the columns of a German contemporary 
describes a method of overcoming the difficulty. The 
lighting unit consists of a motor generator set, and the 
motor receives the whole of the overhead voltage, and has 
two armatures in series and two commutators. The 
generator gives any desired voltage, preferably between 
30 and 50 for metallic lamps, which can resist the usual 
vibration. The motor should be shunt wound, which is 
difficult with 1200 volts for a small output, and it is there- 
fore separately excited by current taken from the terminals 
of the generator, and this winding is supplemented for 
starting purposes by a small one, carrying the main 
voltage, though this is neutralised at full speed by another 
carrying the main current of the generator. A small 
resistance, absorbing about 4 per cent. of the applied vol- 
tage, is permanently in series with the motor, and the latter 
can therefore be switched directly on to the network. The 
apparatus is usually mounted beneath the carriage. 
Experiments have also been made with higher voltages, 
and an output as low as 3 kilowatts is possible with 2400 
volts, the mean voltage between neighbouring commutator 
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RAILWAY MATTERS. 


In answer to a question in the House of Commons, Mr. 
John Burns recently stated that the amount paid in rates | 
by the London County Council in respect to tramway track | 
last year was £98,526, being £84 per car in use. The 
charges for road making and maintenance were £102 per 
car, Whilst the amount paid towards the cost of road | 
widenings was the equivalent of £20 per car. 





SARDINIA, which at this moment is indulging in the 
luxury of a railway strike, is adding 95 kiloms. to its 
mileage, a contract having been stipulated with the 


Minister for Public Works for the concession of a line | 


between Villacidio and Tsili, with branch from Villamar to 
\les. The gauge is 95 cm., the same as that employed 
in Tripoli and on most of the Italian secondary railways. 


At the cutting of the first sod on the site for a new colliery 
at Rossington, near Doncaster, on June 10th, Lord 


NOTES AND MEMORANDA. 


Osmrripium, which is largely used in the manufacture 
of electric lamps, is found in important quantities in the 
n+ighbourhood of the Savage river, on the West Coast 





| of ‘Tasmania, not far from the Mount Bischoff tin mines. 


Official returns state that for the three months ended 
March 3lst, the production of osmiridium in the district 
named was 40%0z. The metal finds a ready sale in 
Germany at about £7 10s. an ounce. 


For successful commutation it is most important that 
the pitch of the brushes round the commutator should be 
set exactly right. A good way is to measure the circum- 
ference of the commutator with a steel tape, and divide the 


| figure by the number of sets of brushes. Then multiply 


Aberconway dealt with the new projects in the South | 


Yorkshire coalfield, and expressed a hope that the railway 


companies would help the promoters in giving them | 


facilities for getting the coal to the coast. It was esti- 
mated that in a few years the output of coal in this district 


would increase by 12,000,000 tons per annum. The site of | 


the new colliery is about four or five miles by road or rail | : fs si 
: | cable for supplying tungsten lamps in series has recently 


from Doncaster in the south-easterly direction, and a little 
under a mile and a half from Rossington Station on the 
Great Northern main line. 


A NEW shunting locomotive recently built for the New 
York, New Haven and Hartford Railway differs from 
those of earlier design. The difference lies in the fact that 
this locomotive has but one operating and controlling 
equipment, which is mounted in the centre of the cab. 
Thus the driver always stands in the centre of the cab when 
running in either direction. The master controller is 
suspended from the roof. The locomotive was equipped in 
this manner in order to determine which was the better 


arrangement for shunting service, a double-end control | 


duplicate operating and controlling equipments at each 
end of the cab —or a centre-cab control. 


Aw accelerated railway service between Munich and 
Berlin and vice versa, a distance of 406.2 miles, with only 
two stops, one at Niirnberg and the other at Halle-a-S., 
has been successfully introduced since June 14th. This 
new service reduces the time hitherto required to cover the 
distance between Munich and Berlin by 1} hours, viz., 
84 hours as against*10 hours. The whole distance is 
divided into three sections, Munich-Niirnberg with 
119.4 miles ; Niirnberg-Halle with 186.6 miles, and Halle- 
Berlin with 97.2 miles, or a total of 406.2 miles. The 
previous longest non-stop distances in Germany were : 
Hanover-Berlin with 151.8 miles ; Munich-Wirzburg with 
166.2 miles, and Berlin (Lehrter)-Hamburg with 172.2 
miles. 


AcCORDING to the Railway Times an overhead railway is 
to be constructed from Victoria Terminus, Bombay, and 
Tank Bunder, on the new harbour extension. It will 
supply an alternative route from- Kurla to Victoria. 
Traffic upon this section has been so heavy that it is being 
quadrupled. The line will be 1.96 miles in length. On 
leaving the present harbour branch the line will rise 1 in 46, 
and at the Elphinstone Bridge end there will be a descent of 
1 in 32. Steam traction will be employed at first, but 
electrical traction may be adopted later. Messrs. Gil- 
lander, Arbuthnot, and Co., of Calcutta, have been granted 
a concession to form a branch company for the construc- 
tion of 2ft. gauge extensions of a total length of 112 miles of 
the Darjeeling-Himalayan Railway. 


IN a paper read before the Tramways and Light Rail- 
ways Association at Swansea, Mr. W. Thom gives data 
showing that the effective value of a tramway rail increases 
with the frequency of the service. Thus if the annual 
tonnage is 1,200,000 car-tons the life is eight years ; if the 
tonnage is 950,000 the life is ten years, and if the tonnage is 
200,000 the life is twenty years. The explanation of the 
greater value of a rail under a frequent service is due to a 
variety of causes, but the wear from non-tramway vehicles 
probably accounts for most of it. Even in a large town, 
with cars every minute or two, cabs and vans of various 
kinds prefer to use the rails, and in doing so wear them. In 
smaller towns and on country roads the rails are used even 
more for this purpose. Oxidation may seem a small 
factor, since even with an infrequent service the rail 
remains bright throughout the day, but oxidation is taking 
place for all that, although it is questionable whether a 
frequent or infrequent service is the more encouraging 
condition, 


IN an address delivered before the American Society 
of Mechanical Engineers, Dr. R. Diesel gave some details 
of a locomotive which has recently been built in Switzer- 
land, which derives its power from a Diesel engine. He 
mentioned that the locomotive is the most difficult pro- 
blem of construction that can be taken up in the 
way of oil engine building, not only on account of the 
difficulties in starting and maneceuvring, but also on 
account of the excessive limitations as to space and 
weight. The Diesel engine, which drives the wheels 
through an intermediate crankshaft, is an ordinary two- 
stroke cycle engine with four cylinders coupled in pairs 
at an angle of 90 deg., and driving the crankshaft, the cranks 
of which are at an angle of 180 deg. This arrangement 
gives complete balancing of the moving masses. the first 
and most important condition when placing such engines 
on a movable platform. Between the working cylinders 
are placed two scavenging air pumps driven by levers 
from the connecting-rod. Beyond the engine, in the 
roof of the car. is the silencer. On the right of the main 
engine stands an auxiliary engine, which consists of two 
vertical two-stroke cycle Diesel cylinders coupled to 
horizontal air pumps. These air pumps serve to increase 
the power of the main engine when starting, manceuvring, 
and going uphill in such a way that auxiliary compressed 
air and auxiliary oil fuel are conducted into the main 
cylinders. by which means the indicator diagram is en- 
larged, making the engine as elastic as a steam engine. 
a total weight of the locomotive ready for service is 

tons. 





the figure by 2, 3, 4, &c., to get the distances of each row 
from the first row. By measuring from the first row, any 
cumulative errors which would creep in if each row was 
spaced from the one preceding it are avoided. Another 
way is to take a long strip of paper, pass it round the 
commutator, and divide it off in lengths corresponding 
to the distances between the rows of brushes by doubling 
the paper strip on itself. Then put the paper strip 
back on the commutator and fix the brushes to the marks. 


THE practice of employing single-conductor, steel-taped 


received considerable attention in America. The author 
of an article in the Electrical World has made experiments 
to determine the drop in voltage in such cable per 1000ft. 
when the supply is alternating, under such working con- 
ditions as are used in a series street-lighting circuit at 60 
alternations and carrying a current of 6-6 ampéres. The 
total drop was found to be 6-07 volts, of which 2-6 to 2-71 
were due to ohmic resistance, the remainder being due to 
reactance. The cable used was a solid conductor, No. 6, 
insulated for 3500 volts working pressure, the diameter 
over lead sheath being in. and the diameter over all 
ljgin. The armouring consisted of two layers of steel tape 
wound spirally in opposite directions. The use of such 
cable is consequently entirely feasible, and offers a cheap 
means of underground construction for the use of tungsten 
lamps in residence districts for street lighting, as the 
cable may be buried directly in the parkway 12in. to 15in. 
below the surface. 


A SPECIAL report on illumination in factories states 
that as regards artificial illumination there seems to be 
little to choose between lighting by electric glow lamps 
and by modern systems of incandescent gas. Electric 
light has the advantage of being constant and requiring 
little attention beyond the systematic dusting and re- 
newal of lamps. The gas systems generally produce a 


| whiter and more powerful light than electric current, but 


the units are apt to vary much in efficiency, owing to the 
liability of the mantle to deteriorate. Careful attention, 
therefore, is required to replace any that show signs of 
weakness. Electric light, of course, causes no vitiation 
of the atmosphere; but in the modern systems of gas 
lighting the amount of gas burnt is so small and the com- 
bustion so complete that the effect on the air is minimised 
For the perfect local lighting of any point of work the 
three following conditions must be fulfilled :—(1) The 
illumination must be adequate; (2) “glare’’ effects 
must be absent; and (3) no troublesome shadows must 
be cast on the work. 


THE latest experiment carried out in the Rand mines, 
states African Engineering, suggests that before long they 
will represent vast fly-papers. This will be due to the 
employment of a dilute solution of molasses as a spray 
for laying the dust. The experiment has been tried at 
the City Deep, and has proved the molasses solution to 
be superior to plain water in its dust-laying capacity, on 
account, it is stated, of its hygroscopic properties. Our 
contemporary expresses the opinion, however, that the 
innate stickiness of the molasses must have more to do 
with its success than its capacity for absorbing moisture 
from the atmosphere, and that unless the solution is 
strong enough to make the resulting mud an absolute 
nuisance, it cannot be very effective in laying the dust. 
Its success in the long run will depend upon whether the 
amount of general stickiness produced proves an impedi- 
ment to practical work. Calcium chloride is admittedly 
the most economical hygroscopic material available—it 
has been found cheap enough to warrant its use for road 
watering in England—and thus it cannot be for its hygro- 
scopic properties alone that molasses is being tried at 
the City Deep. On the other hand, with the Natal sugar 
plantations on the verge of exporting their produce, as 
they now are, molasses can probably compete with the 
more expensive chemical in general dust-laying pro- 
perties. 

Ir frequently occurs in colliery practice that where 
mechanical coal cutters are adopted, these machines are 
mounted so as to run on rails, which have to be laid on 
the floor of the working place. These tracks, states the 
Electrical Review, are necessarily of a temporary nature, 
and in some situations the use of rails has proved pro- 
ductive of considerable trouble owing to the fact that a 
large amount of time is taken in laying the rails, and many 
of the joints between the various sections prove bad. The 
result of this is that, as the cutter passes over these joints, 
it shows a very great tendency to come off the rails, and 
the difficulty of getting heavy machines of this nature 
back again in a more or less confined space can easily 
be imagined. Cases have been known where up to two 
hours of valuable time have been absorbed in doing work 
of this description. Another point with regard to this 
method of working is that as these rails are very often 
laid in a slipshod manner, the undercut is very likely to 
be irregular. In some cases it has been known to vary 
from 4ft. 6in. to 6ft., and this varying depth of undercut 
seriously interferes with clean and regular working. The 
use of skids obviates all this trouble, as there are no rails 
to lay, and there is. of course, nothing for the machine to 
slip off. The depth of the undercut is regulated in an 
easy and sure manner by a side rail which runs along the 
props, and, in addition to these advantages, it is found 
that the machine is not so liable to slew as the type which 
runs on a rail track. For these reasons a skid possesses 
advantages which should be considered by the colliery 
engineer. 





MISCELLANEA. 


THE Transvaal mines have spent 24 millions sterling on 
machinery and plant. 


Ir is announced that the automatic coaling plant for 
Delagoa Bay devised by Mr. G. Provay is to be adopted. 
The money to cover the cost of the manufacture of the 
plant in Europe has been placed on the Estimates for this 
year. It is expected that it will be in full working opera- 
tion within twelve months. 


Ir is announced that, as the result of experiments con- 
ducted in Hobart by the Commonwealth wireless expert, 
Mr. Balsillie, the wireless stations to be erected in Papua, 
Queensland, and South Australia will be modified from 
the original design, The masts will be only 140ft. in 
height, and earthed wires will be used in addition to the 
aerial wires. Mr. Balsillie regards his experiments as 
successful, and for other stations it is probable that masts 
will not be used. He is confident that earthed wires 
will be used in future in long-distance communication. 





H.M.S. FrrepRAKE, one of the three special destroyers 
ordered by the Admiralty last year from Messrs. Yarrow 
and Co., of Glasgow, had a successful official full-speed 
trial on Saturday, June 29th, on the Skelmorlie deep- 
water measured mile at the mouth of the Clyde, attaining 
during a continuous run of eight hours a mean speed of 
33-17 knots, thus exceeding the contract speed of 32 knots 
by 1-17 knots. The vessel is 255ft. long by 25ft. 7in. 
beam, and is propelled by Parsons: turbines driving two 
shafts, steam being supplied by three Yarrow water-tube 
boilers fitted with the firm’s latest feed-heating devices. 


Ir is reported that extensive improvements to the 
Widnes and Runcorn transporter bridge, estimated to 
cost £8675, were decided upon at a meeting of the Widnes 
Town Council last Tuesday. Mr. Alderman Gossage 
explained that the consulting engineer advised the altera- 
tion of the driving system from direct electrical to rope 
haulage. The weight of the car would be reduced from 
90 to 60 tons, and greater permanence would be given 
to the entire structure and reliability to the running. A 
quicker service would be possible—probably a ten-minute 
service in place of the present twenty-minute. The work 
will occupy six months, and the bridge will be closed for 
two months. 


THE number of bicycles in France appears to be on the 
increase, judging from the latest returns for 1911, which 
give a total of 3,009,626, as compared with 2,697,406 of 
the previous year. The total revenue from the tax on 
bieveles last year amounted to upwards of nine millions 
of franes (£360,000), or about half a million francs more 
than in 1910. The ten departments having the greatest 
number of bicycles last year were those of the Seine, with 
309.759: Nord, 159,656; Seine-et-Oise, 97,271 ; Gironde, 
75,390: Pas-de-Calais, 70,610; Seine-Inférieure, 62,997 ; 
Maine-et-Loire, 60,265; Sadne-et-Loire, 58,595; Seine- 
et-Marne, 55,594; Loiret, 54,510. The department with 
the smallest number was that of Lozére, with only 2920 
cycles. 

Tue plans of the American motor car manufacturers 
for the coming season indicate that this industry will use 
between one-quarter and one-third of a million tons of 
sheets, and the industry is only one of several which have 
appeared in very recent years as large consumers. The 
électrical industry uses an enormous tonnage, and the 
manufacture of metal furniture of various descriptions, 
of metal doors, sash and frames, is also responsible for 
a| large consumption. The latest American sheet produc- 
tion statistics are those for 1910. In that yearthere were 
produced 1,435,619 tons of sheets. 13-gauge and lighter, 
and in addition 712,137 tons of black plates for tinning, 
making a total of 2,147,756 tons. The output this year 
will probably greatly exceed that of 1910. Sheet mill 
capacity has uniformly kept ahead of the demand since 
1907, with the result that extremely low prices prevail. 
The sheet mills have been making a very large tonnage, 
but very little money. 

At a meeting of the Birmingham Chamber of Commerce 
on June 25 the Commercial Education Committee reported 
that it had considered certain proposals with regard 
to the revivifieation of the system of apprenticeship. 
The difficulties of returning to the old system of apprentice- 
ship were very great, but it was clear that something was 
needed to remedy the evils which,existed owing to the 
manner in which boys, on leaving school, were put into 
blind-alley occupations simply because at the outset 
they received higher wages than they would do in a position 
where it was possible for them to learn a trade. With 
a view of considering the matter more fully, the secretary 
had been instructed to communicate with a number of 
associations interested in the question of industrial train- 
ing, and also with a number of persons prominently 
connected with the educational world, and to ask for an 
expression of their views as to the need for a revival of 
the system of apprenticeship. as to its possibilities of 
success, and as to whether the Chamber could usefully 
do anything in the matter. 


AccorDINnG to our contemporary, the Electrical Review, 
the first alternating-current railless trolley in the world 
is being shown in working order on a tar macadam road, 
by the Gesellschaft fiir Gleislose Bahnen Max Schliemann 
and Co., at the Electrical Exhibition of Leipzig. This 
is an electric omnibus travelling on a strip of tar macadam 
100ft. in length, which has been rolled on an existing 
uneven stone pavement 6 em. in thickness, after scratching 
out the joints as far down as possible. The omnibus is 
operated by a 1000-volt single-phase commutator motor 
of 15 horse-power output, at 1200 revolutions per minute 
and 50 cycles, started and controlled by shifting the 
brushes. ‘The motor drives the rear axle through a double 
cardan shaft and a worm gear of 10 to 1, and the rear 
wheels by an elastic clutch. The form of current, the 
voltage, and the use of a repulsion motor constitute 
decided novelties in this connection. The rubber tires 
are guaranteed for 20,000 kiloms., but 40,000 kiloms. 
have been reached in actual operation, corresponding to 
a cost of 3d. per kilom. The vehicle is lighted by metal 
filament lamps. The speed is 20 kiloms. per hour, the 
average consumption being } kilowatt-hour per kilom. 
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The Open Shop. 


THE “ open shop ” is an expression used in America 
which may not be familiar to English readers. It 
means a shop in which there is no distinction between 
the trades unionist and the free labourer. There is 
no antipathy to the member of a society, but the owners 
of such shops insist that they shall be allowed to 
employ whom they choose, and that they shall not 
be forced to engage only those who are members of a 
trade union. The distinction is worth observing. 
The idea appears to be growing in this country that 
employers are out to “smash the unions.” There 
is, we can say without hesitation, no campaign of 
the kind. Employers have suffered much at the hands 
of the unions during the last few years, but there is 
no vindictive spirit amongst them as a whole. They 
have no desire to see trades unionism destroyed. Its 
value and its benefits, they are willing enough to recog- 
nise, and they see that, well and temperately managed, 
trades unionism is a force that makes for peace and 
harmony in industries. It is not against trades 
unionism as a whole, but against the abuses of trades 
unionism which have grown up with the new spirit of 
labour, that they are opposed. As long as the labour 
society was something that could be bargained with in 
the knowledge that agreements made with it would 
be fair and would be honourably observed it was 
admitted that it worked not much less for the good 
of the employer than of the employed. It improved 
the condition of the latter, but it gave the former 
workmen of good repute, and it provided a central 
head with whom bargains could be made; the ills 
and inconvenience of independent contracts was by 
its means avoided. 

But the spirit of the trades union has changed. It 
is now very largely, by its own admission, a political 
body ; it is careless about the observance of its agree- 
ments ; it is indifferent as to the quality of its mem 
bers ; it is reckless as to the welfare of the employer, 
whom it regards as its enemy ; and it is oblivious to 
the general good of the community if it sees any hope, 
by imposing hardships or even starvation on it, to 
gain its own end. ‘These are not qualities that can 
command respect. and if the public feeling with regard 
to trades unionism is no longer what it was, the unions 
have but themselves to blame ; they have put a heavy 
burden on society and society resents it. It has been 
thoughtlessly said that recent labour disturbances 
have been provoked by the lack of the living wage. 
The cause is quite different. In most recent instances 
the fight has been conducted by powerful unions, 
the members of which could not be starving or they 
could not have paid the union’s levies. There has 
been frequently, as in the present trouble in the Port 
of London, no pretence, even, of starvation wages. 
That struggle centred originally round one man who 
refused to become a member of a certain union. The 
railway strike had more to do with the recognition of 
the Amalgamated Society than anything else, and 
the threatened outbreak in the northern shipyard 
turns upon the inclusion of apprentices amongst 
trades unionists. No one who studies, even super- 
ficially, the labour movement of the moment can 
doubt that the first object in view is to stamp out the 
non-unionist and force every man into the ranks. 
Every outbreak is accompaniedby a new increment 
to the membership. The precious Trades Disputes 
Act allows men to do things during a strike that they 
might not do legally at other times, and hence with 
every strike many are “ peacefully persuaded” to take 
the union ticket. Step by step the leaders are working 
towards the complete subjection of all the labour in 
the country. Once they have cornered all labour 
then they believe they will be in a position to bring 
forward and enforce programmes of reform which will 
put industries in their hands. 

Such strategy is to be met only by strategy. A 
similar policy was checked in America by the open 
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shop campaign, and here we shall have to adopt a 
similar plan. We must work for a consistent refusal 
on the part of all employers to consider whether a 
man is a member of a union or not. The various 
bodies concerned in the Port of London strike have 
held out firmly against the pressure of the unions, and 


‘they have won the fight. The unionists have failed 


to maintain their position, and the very existence of 
their bodies has been jeopardised. What could 


| be done by one amalgamation of employers can be 


done by another. It involves sacrifices, but those 
sacrifices are worth while. Either the open shop 
must become a thing of the past or the attack on it 
must be met with vigour and spirit. Above all the 
Government must be driven to give equal treatment 
to unionist and non-unionist. To every man who 
desires to work protection if it is needed must be 
afforded. If a body of free labourers attacked a 
unionist because he went to work in a shop that they 
had marked down for their own we should insist that 
proper protection was given to him. If, as is usual, 
it is the other way about, then we expect and demand 
full protection for the free labour man, or for that 
matter for the unionist if he desires at any time 
during a strike to return to work. There must be 
absolute freedom of labour ; the employer must keep 
an open shop, the union must coerce no one who wishes 
to work in that shop. The open shop is already 
practically the rule in the United Kingdom ; those 
works from which trades unionists are excluded by the 
employer are very few in number. The other desi- 
deratum can be won—and we know no other way—by 
the repeal of the picketing clause in the Trades 
Disputes Act. Of the ills that follow on that clause 
there is now mounting up such a pillar of evidence as 
must eventually convince the Government of the 
country that its existence can no longer be tolerated. 


Shops and Drawing-office. 


Amonest our letters to-day we print one from a 
member of the Institution of Civil Engineers, who 
takes exception to a remark recently made in the 
review of a book on the treatment of tool steel that 
‘in the hands of the draughtsman this book will 
lead to more enlightened designs and to a much- 
needed closer touch between the drawing-office 
and the hardening shop.” Our correspondent says 
that after having been manager of engineering works 
for many years he has * yet to learn that the drawing- 
office has anything whatever to do with the heat 
treatment of tool steel.” We are not at all sur- 
prised at our correspondent’s attitude, for it is, unfor- 
tunately, the attitude that 90 per cent. of the works 
managers in the country would take up. They fail 
wholly to see the connection between the drawing- 
office and the hardening shop or any other shop, 
and they endeavour to run the two independently, 
putting between them a manager or foreman, who 
tells the drawing-office what can be done and what 
cannot be done, only too often after a faulty design 
has been actually made and found wanting. Yet, 
if we think of it, the attitude is curious ‘enough. 
Any works manager would express his opinion freely 
and openly to a draughtsman who showed rivets in a 
position where they could not be held up, put sharp 
re-entrant corners in a casting, or forgot the fillets 
in a journal. Why, then, should it be beyond his 
comprehension that the draughtsman should bother 
his head about heat treatment ? 

That the relations of the shops and the drawing- 
office should still be such as we have indicated above 
is only one more example of the extraordinary length 
of time that is required to bring home new ideas 
to a large body of people. For many years experts 
on steel have held forth, one would have said almost 
ad nauseam, on the necessity for care and precision 
in heat treatment, and yet we can still find that 
managers think all such matters should be left to the 
shop foreman, and that they are outside the province 
of the draughtsman. This implies a remarkable in- 
difference to the fact that design and treatment 
must go hand in hand. Hardening, as we all know, 
produc: es stresses, and the draughtsman may impose 
a practically impossible task upon the hardener 
if he does not take these stresses into account and 
allow for them in his design. If we want a solid gun- 
metal casting, say to withstand hydraulic pressure 
it is known well that there must be no solid masses 
of metal in close proximity to small masses ; again, 
to procure sound steel castings generously rounded 
corners and gradual gradation between thick and 
thin portions “facilitate casting, and in many cases 
make the difference between success and failure. 
All this the manager will admit, and he is the first to 
insist that drawings should be made with due 
consideration of them. But when it comes to- 
the treatment of the metal subsequently he considers 
it a matter outside the province of the drawing-office ! 
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We may take a slightly different case. The breech 
ends of gas engines have to stand heat stresses of 
a very trying kind. Would our correspondent care 
to say that it was the driver’s business to see that the 
ends did not crack in use, and that it was not the 
draughtsman’s affair? We are quite sure he would 
not; he would certainly admit that the nature of 
the heat stresses that have to be encountered must 
be considered in the design and settled in the drawing- 
office. If true of the heat stresses in a gas engine, 
why not true of the heat stresses in the hardening 
urnace ? If our correspondent tells us that he had 
not the hardening of parts in mind, but only the 
hardening of tools, his case is not very greatly im- 
proved. The draughtsman should consider, whilst 
the design is still on the board, how every part is to be 
machined. Now-a-days in the progressive shop 
much of the work will be milled with form cutters. 
There is probably no form within reason that cannot 
be milled by one or a succession of cutters, but 
whereas a careless design will lead to the use of several 
cutters, because no one could harden a single one 
of the form required, the careful man, by a few modi- 
fications, may render it possible to use a single tool. 
In any case it is clearly desirable in the interest of 
the life of the cutter to avoid complicated forms 
where they are unnecessary. 

But besides the manager’s point of view, there is 
the draughtsman’s to be considered. He will, in nine 
cases out of ten, agree heartily with our correspondent 
being glad enough to rid himself of the responsibility. 
He will tell us that we are expecting too much of him, 
that the heat treatment of steel is not his affair, 
and that he has had no opportunities of acquiring 
acquaintance with it. That it is not always con- 
sidered within his province is shown by our corre- 
spondent’s letter, but we cannot agree that it is 
not so in reality. But that he does not get 
opportunities for studying it we must admit. There 
used to be in too many works a rigid rule against 
draughtsmen visiting the shops. In some it has 
been relaxed, but in many it still obtains. It isa 
fatuous policy. Every facility should be put in the 
draughtsman’s way of acquiring shop knowledge, 
and in works where heat treatment of any kind has to 
be performed the draughtsman should be made 
thoroughly acquainted with the subject. It is no 
uncommon thing for the foreman patternmaker to 
return a drawing because what, by a slight modifica- 
tion, could be made a simple pattern is, as it stands, 
costly and complicated. That could be avoided by 
letting the draughtsman learn more about patterns 
and moulding, just as many parts spoiled in the 
hardening shop could be saved if the draughtsman 
knew something of the mysteries of heat treat- 
ment. A broader policy in this respect would, we are 
convinced, work for the ultimate benefit of the 
employer. 


Spontaneous Combustion in Coal Mines. 


TuE terrible disaster which occurred at the Cadeby 
pit on Tuesday last under circumstances whict 
rendered it doubly impressive, once again directs 
attention to the dangers of ignition from causes little 
or but partially understood, which occur in all coal 
mines, and it will be noted with satisfaction that Mr. 
McKenna has announced that a special inquiry will be 
held into the cause of the outbreak. As far as the 
number of lives lost is concerned the disaster is over- 
shadowed by many others, but the fact that the King 
was on a visit to the district at the time and had 
actually descended a pit in the near neighbourhood 
only the day before, coupled with the pathetic fact 
that subsequent outbreaks overcame one gallant 
party of rescuers, and drove another to the surface 
before its work was complete, brings it home with 
exceptional force tothe public mind. There has been no 
intermission of the constant endeavour to reduce the 
number of accidents in mines, but whilst such acci- 
dents can occur in defiance of all our skill and Jearn- 
ing we must feel that something is still lacking, either 
in our management or our knowledge, and the Govern- 
ment will have the whole-hearted support of the public 
in whatever steps it may take, and at whatever cost, 
to prevent the repetition of such calamities. Itistothe 
high and lasting honour of our British collieries that 
most of the work of investigation has been carried out 
by them at their own expense, and we trust that they 
will never cease the admirable work they aredoing. At 
the same time there is in these ill-understood con- 
flagrations much study required that it is hardly 
possible for one or two pits to undertake unassisted, 
and it is not too much to ask that the Government, 
who has laid many burdens on the coalowner, should 
take this one upon its own shoulders. 

If, as seems most likely from first impressions, the 
terrible disaster at the Cadeby Pit, Denaby, near 


coupled with gas, it will no doubt turn the attention of 
mining engineers seriously to the new German system 
of hydraulic stowage, that is, solidly packing the 
spaces from which the coal has been got with ashes, 
sand, slag, or other non-combustible material by 
means of water carriage from the surface. In several 
of our mining districts there is trouble from time to 
time with gob fires; but at the Denaby and Cadeby 
pits these fires have been an almost constant source of 
anxiety ever since the thick Barnsley bed was reached 
there in 1892. Now that this seam is being tapped by 
several new collieries in the Doncaster district it 
becomes necessary to devote more than ordinary 
attention to the gob, or goaf, for this Barnsley coal not 
only gives off unusual quantities of gas, but it is 
specially liable to spontaneous combustion. The coal, 
giving off gas, and absorbing oxygen, huge cavities 
formed by falls of roof receiving the gas, dust accum- 
mulating on the floors and elsewhere, besides the small 
coal left as waste, provide conditions naturally highly 
susceptible to barometrical pressure. Mr. Inspector 
Pickering, who has met with his death in the Cadeby 
pit, advanced the theory that possibly these fires were 
due to the fine dust from the grinding of the top soft 
coal by the settlement of the strata lodging in the 
cracks of the hard coal and rapidly absorbing oxygen. 
In this connection we may briefly mention a highly 
valuable “ Note on the Causes of Spontaneous Com- 
bustion in Coal Mines,” by Chief Inspector Redmayne, 
issued upon the conclusion of the inquiry into the 
Jamage pit disaster, which occurred last November. 
* Usually these fires,” says Mr. Redmayne, “are 
restricted to the wastes or abandoned areas, or the 
pillar workings of the mines, although on rare occasions 
they occur in the solid coal on the road sides : 
The chief cause is the absorption of oxygen by the 
coal, the carbon and hydrogen of the latter being 
attacked by the oxygen. . . . . At a given 
temperature the rate of absorption will depend on the 
ratio of surface of the coal and its volume. Thus, 
other things being equal, the more divided the coal 
the more rapidly will it absorb oxygen. On the other 
hand, the coal cannot absorb oxygen unless the 
oxygen is there to be absorbed, and when the coal is in 
very small dust the rate at which the air can penetrate 
the heap is only small. It therefore appears that 
when. the coal is in large pieces it will only absorb 
oxygen slowly, because of the comparatively re- 
stricted area of surface which it exposes ; while if the 
coal is in very fine powder the air will not be able to 
penetrate the mass with much freedom. There must, 
therefore, be a certain size of coal at which the rate of 
absorption will be a maximum. Such an effect was 
observed by Fayol—of the Commentry and Montvicq 
Collieries, in a work published in 1879—(referred to 
on another page), who shows that small coal in heaps 
mixed with coal dust offers the most favourable con- 
ditions for heating ; a conclusion which is in accord- 
ance with what has been observed in practice, for 
when coal becomes crushed it is much more liable to 
spontaneous heating. If, added to this . . . . 
there is the presence of pyrites in a very fine state of 
division there can be no doubt that the latter exercises 
a very important bearing in respect of setting up the 
initial heating and rendering the absorption of the 
oxygen more rapid in consequence of its disintegrating 
action.” Among the possible methods of preventing, 
or minimising the mischief, Mr. Redmayne mentions 
“ the extraction, as far as possible, of the whole of the 
coal, even though it be of an inferior quality ; ” ‘‘ the 
withdrawal of timber, as far as practical, from the 
goaf;” and the “solid packing” of the goaf by 
* hydraulic stowage.” 
The main object to aim at, therefore, appears to be 
clean working out of all the coal, no matter how 
inferior, and the solid packing of the goaf with non- 
combustible material. That, indeed, summarises the 
hydraulic system of stowage introduced in Germany. 
It is claimed that this system not only means the 
getting of all the coal as the workings are pushed 
forward, but that it saves timber and ordinary pack- 
ing, prevents falls and the forming of the resultant 
cavities, the accumulations of gas and dust are 
avoided, underground fires prevented, and the ventila- 
tion is restricted to the actual roadways and workings 
where it is needed. Certainly this system has safety 


The main difficulty in the way of adoption is, no doubt, 
the initial expense of the necessary plant, and no 
matter how eager engineers may be to adopt this 
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The Naval Annual, 1912. Edited by Viscount 
Hythe, D.C.L., A.I.N.A. Portsmouth: J. Griffin 
and Co. 1912. 


EvEN Naval Annuals are not exempt from the 
continual changes due to the progress forced on 
mankind by evolution. The first issue of the Nava/ 
Annual, which appeared in 1886, was edited by 
Lord Brassey with the object of bringing together 
a large amount of information on naval subjects 
which at the time was only obtainable by consult- 
ing numerous publications, many of which were of 
foreign extraction. Mr. T. A. Brassey, now Viscount 
Hythe, has edited the various volumes since 1890, 
thus covering a period of nearly twenty-five years, 
during which the changes both in naval adminis- 
tration and the technical features of the fleet have 
been surprisingly varied. But in spite of the con- 
tinual change of subject dealt with, the Naval Annual 
has always retained its position as the leading book 
of reference on naval affairs which is available to 
the general public, and, as an unbiassed chronicle 
of contemporary events, the series of volumes forms 
a most valuable naval history. 

In Chapter I. of this year’s issue, Earl Brassey 
contributes some interesting and comprehensive 
remarks on naval administration, and refers to most 
of the important questions that have arisen in con- 
nection therewith during the last few years. The 
variation of value attained for money annually 
expended on the Navy is hard to gauge. In the last 
eleven years we have spent in the aggregate 
£383,000,000, which may be compared with 
£240,000,000 in the United States and £157,000,000 
in Germany. In the last three years, new con- 
struction alone has absorbed £43,000,000, £20,000,000 
and £33,000,000 respectively, the latter figure form- 
ing a very high proportion of the total annual sum 
allotted, and thereby giving rise to the idea that 
the amount expended on other equally necessary 
features has either been much curtailed or provided 
for in other votes. The question of manning in 
this country and the proportions of the reserves 
receive attention. The total number of men in the 
Royal Navy is given as 134,100, whilst the reserves 
aggregate about 50,000 all told. As the difficulty 
of manning the vessels at the present Naval Review 
clearly shows, even this is insufficient. Voluntary 
service for manning absorbs relatively more in naval 
pay than do conscript services, and in the United 
States, particularly, the cost is very high, averaging 
about £120 per man per year compared with £56 in 
this country, whilst the French and German figures 
are only £44 and £33 respectively. Such problems 
as the recent scrapping of older ships, of which Earl 
Brassey is not in favour, and auxiliary cruisers, 
of which he is, are also dealt with, while the chapter 
concludes with a recommendation to attempt improved 
relations with Germany. 

In the review in Chapter II. of the British Navy 
during the past year, attention is called to the re- 
markable activity prevailing in the warshipbuilding 
industry in Great Britain at the present time, and 
especially to the volume of foreign battleship work 
in hand in the yards of Sir W. G. Armstrong, Whit- 
worth and Co., and Vickers Limited. Much has 
been recently effected in several British private 
works in the direction of great extensions and im- 
provements to plant, and the same may be said of 
the Royal Dockyards. There are in this chapter the 
usual descriptions and reports of performances of ships 
that have passed through their trials, and Colonial 
naval affairs occupy a prominent position. The 
New South Wales Government, we are reminded, 
is to build a second-class cruiser and three destroyers 
at Sydney, but the scheme for constructing the 
Canadian Navy in Canada is at present in abeyance, 


and it is more likely that the vessels will be ordered 
in this country. 
rate of construction tends to increase, the British 


It is satisfactory to note that the 


position in this respect, more particularly as regards 


battleships, being a very strong one. 


The French navy has undoubtedly benefitted by 


the recent administrations of Admiral de Lapeyrére 
and that of M. Delcassé, the present Minister of 
Marine. 
doubtedly a deplorable one, but not only has a 
regime of vastly improved activity been introduced 
into almost every section, but, better still, the battle- 
ship squadrons are being rapidly strengthened, and 
the idea that submarines and torpedo craft could 
take the place of larger ships has been largely aban- 
; spre canst doned, and a return made to the construction of 
to recommend it, for the dangerous goaf is eliminated. | jarge vessels. 


A few years ago its condition was un- 


The six ships of the Danton class 


have been completed, the Courbet and Jean Bart 
were launched last September, and the France and 
Paris 


laid down. The Bretagne, Provence, and 








method, when its merits are clearly understood, 
colliery owners may find it impossible to afford the 
outlay in these days of rapidly increasing rates and 
taxes and costly State interference. 
which would seem to need investigation is the influ- 
ence of the barometer on spontaneous explosions. 
There is still some difference of opinion on this 
question which it would be as well to settle once 
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Doncaster, is due to what is called a “ gob” fire, 


and for all. 





Lorraine are to be laid down this year, and will be 
followed by two more next year and the year after. 
The ships of the Bretagne class are powerful vessels 
mounting ten 13-4in. guns in five centre-line turrets. 
Like all the recent French battleships they are fitted 
with 18in. torpedoes, which are considered to be 
large enough. Seven destroyers of 750 tons—full load 
—have been completed, some of which have attained 
very high speeds, the Bouclier and Casque, for in- 
stance, made 35-3 and 34.9 knots respectively on 
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their official trials. Nine submarines will be com- 
pleted this year and nine more laid down. 

for the German navy, the three battleships of 
the Helgoland class ordered in 1908 were completed 
last year, having taken about thirty-three months 
to build. The 1909 programme contained a fourth 
ship of this class, which is now in commission, as 
well as the Kaiser and the Friedrich der Grosse, 
which have a slightly different arrangement of 
armament, the six-turret design with two turrets 
on the centre line and two on each broadside having 
been abandoned in favour of the same arrangement 
as appears in the cruisers Moltke and Goeben, and 
which embodies three centre-line turrets, the middle 
one of which fires over the after turret, the other 
two being en échelon between the forward and middle 
centre-line positions. Both the later 1909 battleships 
are approaching their trials; all the 1910 armoured 
ships, which include three battleships, and the 
large cruiser Seydlitz, are launched. The German 
“City ” class cruisers are also being increased in 
numbers ; four were launched last year and two more 
laid down. ‘Twelve new destroyers, V 186-G 197, 
were put in commission, and V 1-G 12 laid down ; 
the 1912 boats appear to have been ordered from 
Schichau. In all, the German Navy Estimates, 
which, however, are not strictly comparable with 
those of this country, because they do not include 
money voted for certain subsidiary purposes, which 
is covered by other sections of the national expendi- 
ture, amount to just over £22,000,000, of which 
£8,000,000 is for new construction. Other foreign 
navies are dealt with as usual. The improved con- 
diton of the Russian navy is noted, and the present 
and expected extension of the Argentine navy 
touched on. In fact, together with that of France, 
the great improvement in the administration of 
the Russian navy is referred to as one of the out- 
standing features of the year. The deficiency of 
cruisers in the United States navy is very marked 
when the fleets in commission are compared ;_ since 
the Washington class was laid down in 1906 there 
have been no vessels of this type added to the navy. 
The minor powers continue but slowly to increase 
their fleets. 

In Chapter V. the problem of machinery design 
in high-powered warships is reviewed by Mr. Alex- 
ander Richardson ; it is a sufficiently serious question 
when, for vessels intended to be able to form units 
of a battle line, the percentage weight of machinery 
already equals nearly 20 per cent. of their displace- 
ment, for the allowance generally allotted to arma- 
ment in this class of ship is only about the same. 








| 


many who have expeienced the recent fluctuation 
in prices and deliveries obtainable will begin to revise 
calculations made a few months ago. Probably some 
nations will be in a better position to avail themselves 
of oil engines than others. The biggest seagoing unit 
at present has two engines each with eight cylinders 
2lin. by 29in., and these do not develop more than about 
170 horse-power each. The biggest engine made and 
which was intended to be placed in a German battle- 
ship had, in its experimental form, three double- 
acting cylinders of 32in. diameter. An explosion 
due to oil gas leakage caused the total destruction of 
this engine last February, and at present in spite of a 
large amount of experimental work being carried on 
in several countries, there are few engines exceeding 
250-300 horse-power per cylinder. : 

In Mr. Leyland’s contribution to this year’s Annual 
he reviews the systems of naval administration in 
various countries, together with that proposed in 
Mr. Churchill’s recent memorandum, which is printed 
in full at the end of the volume. Comparison of the 
organisations of naval staffs is no easy task, because 
constitutional differences enforce radically varying 
methods. The difference between continental, United 
States, and our own Admiralty systems are very great. 
The existing German scheme of administration dates 
only from 1899, and prior to that was of a distinctly 
inferior order. The present French system dates 
from 1902, and modifications introduced in 1907 have 
materially improved it. The United States system 
does not appear to be as satisfactory from an outside 
point of view as one might have anticipated. The 
new British system, as Mr. Leyland justly remarks, 
is more efticient—“* it is the outcome of tradition and 
experience.” Those who have commercial dealings 
with the Admiralty can endorse his praise of its 
efficient organisation. 

Sir William White, at the editor's special request, 
contributes an interesting chapter on the genesis and 
development of the so-called Dreadnought type. He 
compares the original type ship with her predecessors, 
and the subsequent variations of the general type that 
have gradually succeeded her. With the greatly 
increased armament and speed in relation to that of 
the * King Edward” class a large increase in dis- 
placement and cost was inevitable. The adoption 
of the relatively lighter and more economical turbine 
in proportion to the power to be developed was an 
advantage that was not available in the preceding 
vessels, but one of which the fullest advantage has 
since been taken, and no better instance is available 
of the value of Sir Charles Parsons’ invention than 
the cruisers of the “ Lion ” class, in which 75,000 


There has for a long time been a specially keen | Shaft horse-power could never have been installed 


desire in naval engineering circles to reduce weights | With reciprocating engines. 


of machinery, but the great difficulty encountered 
is one that is backed by a most reasonable insistence 
on reliability and durability. As regards the weight 
of turbine machinery, condensers, engine-room auxili- 
aries, shafting, and screws, it is hard to see wherein 
economy of weight can fairly be gained unless the 
use of special materials be adopted, and of which 
the cost is entirely out of proportion to the gain 
involved. The main directions, roughly speaking, 
in which it is possible to reduce weight are, first, by 
increasing the overall economy of the machinery ; 
and, secondly, by deliberately forcing certain portions 
of it. Obviously the first is the only correct method, 
and though to overwork boilers and_ propellers 
may lead to paper results, the propelling engines 
do not respond so readily to such treatment unless 
initially too big. Increase of economy must be 
viewed from more than one standpoint. The ques- 
tion of the lowest limit of durability necessary must 
be considered, in view of the fact that a falling off in 
this respect later on is likely, during the earlier years 
of a vessel's service, to provide such a substantial 
gain in weight of machinery at the beginning that the 
efficiency of the ship as a whole is increased at least 
during the early part of her existence. Many engineers 
contend that British boiler weights are too high 
in proportion to the power developed ;_ the United 
States, French, and German navies adopt thinner 
tubes and higher rates of combustion, but with what 
economical success both in thermal efficiency and 
durability it is hard to estimate. In any case 
Admiralty engineers are very adverse to reducing 
tube scantlings, for instance, to the level of foreign 
practice, and that their policy cannot be far wrong 
is at least proved by the reliability of water-tube 
boilers in the Navy. ~ This, however, is probably 
also largely a question of care in management. The 
possibility of obtaining greater steam production 
per weight of boiler room must be balanced against 
so many considerations that probably only those 
in immediate touch with the requirements of the 
Royal Navy can adequately express an opinion on 
the matter. Superheating is referred to as a means 
of improving economy, and probably a good deal 
more will be heard of it in naval engineering, especially 
as the introduction of impulse wheels at the high- 
pressure ends of turbines necessitates rather less 
clearance than does reaction blading, so that any 
anxiety lest distortion should cause fouling is re- 
moved. 

The status of the marine oil engine is also dealt with, 
but one can only regard it as still being in an experi- 
mental stage, in spite of the voyages already made by 
sundry individual vessels. Its value as an economical 
engine must depend so entirely on the cost of oil that 


| 





The influence of the 
other primary features of the design are ably traced by 
Sir William, who draws attention, inter alia, to the 
effect of the greater number of 12in. magazines— 
essentially an under-water fitting—which have en- 
forced a considerable increase in lengths of ship, and 
to the important question of deep load draught in 
relation to its influence on the position of the upper 
edge of the armour belt. The amount of ‘* sinkage ” 
to deep load draught below the normal water line is no 
less than 5ft. in the Dreadnought, compared with 
about 20in. in the King Edward, and as the 1llin. 
portion of the belt armour extends only 9ft. above 
the normal water line this is reduced to as little as 
4ft. when the ship is fully loaded. Above this 8in. 
armour extends for about half the length of the vessel 
amidships up to the main deck in all the first eight 
ships of the Dreadnought type. In the Orion and 
subsequent battleships, however, the armour protec- 
tion has been considerably increased. What must 
also be noted, moreover, as a most important feature 
of recent Dreadnoughts is the rapidly increasing beam, 
the later vessels being 88ft. 6in. wide compared to the 
82ft. of the prototype. This continued growth is 
limiting the number of docks available, and to widen 
them will not only be an extremely expensive matter, 
but will also temporarily reduce the number avail- 
able. If only for the value of some of the interpolated 
remarks in this chapter, Sir William’s article is worth 
careful study. The design of vessels carrying several 
centre line turrets is one that embodies many diffi- 
culties. The area swept, by the gun muzzles limits 
the space available for masts, superstructure, and 
funnels ; funnels and masts should not, if possible, 
be in too great propinquity while the restricted upper 
deck area available for superstructure renders the 
housing of an anti-torpedo boat armament with high- 
command a matter of very considerable difficulty. 
For carrying twelve primary weapons some designers 
have partially obviated the deck space difficulty by 
adopting four triple in place of six double turrets. 
One of the most trenchant remarks in this review, 
which concludes with some interesting references to 
the relative cost of recent warships, is to be found in 
the query whether it would not be well to reconsider 
the subject on the basis of a sensible reduction in the 
total number of heavy guns which shall be mounted 
in an individual ship. 

Commander ©. N. Robinson deals with the Turco— 
Italian war in Chapter VIII., and probably gives a 
more lucid summary of the course of the initial stages 
of the war than any that has yet appeared. From 
the naval point of view there is little to excite interest 
in the campaign, and it would be premature to draw 
any deduction beyond the corroborative evidence of 
the already well-known influence of sea power on 





history. The transport of the Italian army to Tripolt 
was efficiently carried out in the face of the Turkish 
navy because it did not possess any military offensive 
value. 

The plans of British and foreign ships in Part II. 
contain several plates that are new, the additions 
being almost entirely in vessels of the post Dread- 
nought type. The plate of the Renown has been 
removed from the British list, which otherwise remains 
the same as last year. With the exception of her 
triple turrets the newplan of the Austrian Viribus Unitis 
strongly reminds one of the U.S.S. Michigan, of which 
she is almost a copy, save for the precarious position 
of the forward 6in. guns, which are too near the 
muzzles of the 12in. weapons. A new plate showing 
the French ‘“‘ Bretagne ”’ class indicates how closely 
British models are copied abroad. The Trehouart— 
a smaller and older ship than the Renown—is still 
shown. The Helgoland and Moltke appear in the 
German section. It is interesting to notice how the 
congested ‘‘ Nassau ”’ class ships were lengthened by 
90ft. for the same armament when their successors 
came to be laid down. More details are shown this 
year in the Italian Conte di Cavour design. It is a 
somewhat extraordinary design with two twin 
alternating with three triple turrets. The Japanese 
battle cruiser Kongo now appears as well as the new, 
Russian battleships of the “‘Gangut ” class, which 
are shown this year with all four of their triple turrets 
on the centre line ; in last year’s Annual the arrange- 
ment was the same as in the “ Invincible ” class with 
two centre turrets en échelon. Another post-Dread- 
nought design of a type which is getting very familiar 
nowadays is that of the new Turkish battleship 
Rechad-i-Hamiss and Rechad V. To complete the 
list of new plates is that of the United States battle- 
ships New York and Texas, in which, as has been the 
case with all the American Dreadnoughts without 
exception, centre line turrets alone appear. Since 
the adoption of the Invincible design it is striking how 
very few cruisers have been built except the five 
thousand ton classes of the Dartmouth and Magde- 
burg types. Diagrams of these certainly merit a 
place in the Naval Annual. 

The section dealing with armour and ordnance 
is always of interest in spite of the necessary 
suppression of facts for military reasons. ~ Last 
year was not remarkable for any important 
changes nor does the present promise any 
striking development either in any increased power 
of the gun or in improved quality of armour resist- 
ance. The fact really is that naval armaments, 
although in a transitional stage, are for the moment 
in a period of a comparatively settled nature, the 
improvements that are being made consisting mainly 
in details. Moreover, as is usual, when a _ big 
step such as the introduction of a new and larger 
calibre gun has occurred, a period of trial is necessary 
which, among all navies, devolves into a state of 
marking time. Research work on larger calibre 
weapons than are now mounted afloat is being vigor- 
ously carried forward in several countries. The 
bursting charge inside an armour piercing shell 
increases with increase of calibre more rapidly than 
the weight of the projectile itself, and consequently 
the destructive force of its contents is the dominant 
aim rather than the extent of penetration. In this 
alone the 12in. gun is good enough; it is the after 
effects of penetration that are now sought for and that 
lead to a further increase of calibre. Somewhat 
meagre details of artillery items appear in the Annual. 
It is quite clear, as indicated in the preface in refer- 
ence to information circulated to officers, that a 
volume intended for general publication must neces- 
sarily be at a disadvantage with the confidential 
books circulated by the State. Torpedoes, high- 
angle fire guns, and mines obtain rather more notice 
this year, while foreign work is referred to at length 
in spite of the meagre information obtainable. As 
regards United States ordnance, the 14in. and 5in. 
weapons are favourably referred to, the latter being 
regarded as effective up to 12,000 yards, while the 
navy’s nitro-cellulose powder is highly recommended. 
The fact remains, however, that ordnance matters are 
naturally highly confidential, and rendered so much 
more impenetrable by being so largely in officers’ 
hands only, cannot be the subject of such general 
discussion as are the subject contents of the earlier 
chapters. 

The volume concludes with a series of official statis- 
tics, tabular statements and reports that are con- 
densed into the most useful form. 








THERE have recently been numerous improvements in 
single-phase motors and control systems as used on 
American railways. The most recent single-phase installa- 
tion is the New York, Westchester and Boston Railway. 
The car motors on this line are cooled by air supplied by an 
external fan, resulting in a continuous rating of over 75 per 
cent. of the nominal or one-hour rating. The compensat- 
ing winding is short-circuited, giving inductive compensa- 
tion and making the insulation strain to earth negligible. 
The preventive leads are of an improved design, and the 
control includes but seven low-voltage unit switches, even 
though arranged for automatic acceleration. During the 
past eighteen months the American single-phase railways 
in operation and the new single-phase installations have 
ordered car equipments aggregating 77,000 horse-power, 
which would correspond to the motive power on over 250 
cars each equipped with four 75 horse-power motors, 








44 





THE ENGINEER 





Jouty 12, 1912 








ROLLING STOCK DEVELOPMENT ON THE 
SOUTH AFRICAN RAILWAYS. 
(By our Special Correspondent in South Africa.) 
No. IL* 
THE mechanical department of the South African 
Railway gives employment to 5981 whites of all 








Fig. 16—INTERIOR 


grades and 1995 coloured labourers. 
largest of the six workshop centres alone makes 
use of Indians, the remaining depé6ts drawing their 
coloured labourers mostly from the native tribes 
inhabiting the surrounding districts. The following 
statement gives the total number of men at each 
depot, as at December 31st, 1911 : 





Depot White Coloured 
. servants. labourers. 
Durban 1859 649 natives 
~ 314 Indians 
Salt River 1428 69 natives 
Pretoria 1003 464 
Uitenhage 807 108 
East London 487 108 
Bloemfontein... 397 283 
Total 5981 . 1995 
Gross total ... 7976 


The following is a statement of the total amount 
of rolling stock for which the mechanical department 
was responsible, as at December 31st, 1911: 


Locomotives ... 


of more recent construction than the majority of 


being electrically lighted. The raising of the safe 


the works under the Union, the whole having been | was the result of experience gained in the early days, 


rebuilt on up-to-date lines during the past few years, | 


and heavy machinery for all classes of locomotive 
and harbour work having been installed. 
The remaining illustration on page 48 shows the 














Coaching stock, vehicles of all classes 





stock was also in service for use on the 2ft. gauge lines, 
many of which are in use in the various provinces 
for the purpose of agricultural development :— 


Pretoria erecting shop, while Fig. 19 shows one of the 











OF DINING CAR 


Durban, the | latest type Mallet engines, built by the American 


Locomotive Company, in course of erection at that 
place. 
The enormous output of gold from the Witwaters- 


when some enterprising individuals slung themselves 
under the vehicle, cut out the floor, and drilled through 


| the bottom of the safe whilst the vehicle was in 
| motion, extracted the contents, and got away with 


the booty. Now the vehicle is locked with its valu- 
able load and an armed guard inside before leaving 
Johannesburg, and is not opened again until Cape 
Town is reached. Comfortable accommodation and 
cooking facilities are provided for the guard. The 


| underframe is strengthened specially to carry tiie 


heavy load of safe and gold—some 50,000 Ib. in ail. 
This is arranged in the centre of the vehicle, which is 
39ft. 9in. over headstocks, and is carried on two 
four-wheel bogies 24ft. apart. 

Fig. 23 shows the first type of carriage stock intr.- 
duced into South Africa, the vehicle in question 
being placed on traffic in 1876, and only broken up 
within the last few years. 

The protracted journeys necessary over a large e 
panse of country like South Africa make the dining cur 
service one of the utmost importance, and the two illu.- 
trations, Figs. 16 and 24, show the type of vehicle now 
being brought into use. This coach, built in the 
Durban workshops, is 62ft. 6in. in length over the 
body, and 8ft. 9in. in width, mounted on two four- 
wheeled bogies placed at 47ft. centres. The interior 
is finished in teak and oak. A full installation oi 
electric lighting and fans is fitted, power being gen¢ 
rated by the latest type of Stone’s dynamo set 
The kitchen is situated at one end of the vehick 
leaving the other end free for the saloon, which is 
capable of seating thirty passengers. The whok 
of the modern stock is either fitted or about to bi 
fitted with steam heating gear, a very necessary pre 
caution, owing to the intensely cold nights met with 
in winter at the higher altitudes. Stone’s lighting 
system universal in Natal and the Transvaal, 
and is gradually being introduced into the Cape. 

Around all the large towns in South Africa a great 
suburban population is gradually growing up, neces- 
sitating in many cases a heavy local and suburban 
train service. To meet this in Natal, the 60ft. surbur- 
ban stock—Fig. 25—was built in the Durban work- 
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Fig. 18-MOTOR TRAIN 


rand gold fields necessitated the adoption of a van 
specially designed for the transportation of specie. 
Tne interior of this somewhat remarkable vehicle, 
which was built in the Pretoria works, is shown in 








Locomotives... ... ... RS oe ee 28 | 

Coaching stock, vehicles of all classes... 88 | 

Wagon stock, vehicles of all classes... ! 259 
Three of the illustrations on page 48 give an 


excellent idea of the Durban workshops, which are 


* No. I, appeared July 5th. 





Fig. 21. 
weighs approximately 40,000 Ib. 
in the safe noticeable in the centre of the picture. 
The safe is raised above the floor on ““H”’ beams 
in such a way as to give an uninterrupted view be- 
tween the floor and the bottom of the safe, the space 
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The usual monthly consignment of gold 
This is conveyed 





shops. 


shown in Fig. 28. 
and 6ft. 9in. in width, body measurements. 
of these vehicles still survive, being used locally 
for departmental purposes. 


One very noticeable feature in the South 
African coaching stock is the width of the vehicle, 
which is practically the same as in the case of car- 
riages running on English and American lines. 

No article on South African railway work would 


be complete without an illustration of the vehicles 
built in the Pretoria workshops for the journey 
through South Africa of T.R.H. the Duke and Duchess 
of Connaught when they came to open the Union 
Parliament. 
show the interior of the cars set apart for the private 
use of the 
since been used by his Excellency Lord Gladstone 
during the recent tour through Rhodesia. 


Oo" 


The illustrations—Figs. 26 and 27— 


Duke and Duchess. The vehicles have 


The earliest wagon stock used in South Africa is 
This vehicle was 13ft. 3in. long 
A few 


A large number of flat-bottomed hopper trucks 


of the type shown in Fig. 30 are now being supplied 
by the Leeds Forge Company for use on the South 
African Railways. 
carry general merchandise as an ordinary wagon, 
or as bottom discharge hopper trucks. 
are the leading dimensions :— 


They are specially designed to 


The following 


Length over buffers ... 47ft. 9in. 
ei inside 45ft. 
Width inside 7ft. 9in. 
Height over all 8ft. 3in. 
Load > 45 tons 
Tare 19 tons 10 ewt. 


The hopper truck—Fig. 32— is of a type universally 


used for the supply of coal to the gold mines in 
Johannesburg, all the mine coal bunkers now being 
arranged to be filled from self-discharging trucks. 
This vehicle, built by the Leeds Forge Company, 
is of the following dimensions :— 


Length inside 40ft. 
Width over all 8ft. 4in. 

», inside 8ft. 2in. 
Total height... 10ft. 
tc” (ree 100,000 Ib. 
Tare 40,880 Ib. 


The 35-ton wagon—Fig. 31—is typical of the class 
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of vehicle used for the transport of shipment coal 


from the mines inland to the port of Durban, and is | 
arranged with special fittings to suit the dumper | 


of the harbour coaling plant, which completely inverts 

the vehicle,emptying the contents into chutes, whence 

it can be taken off as required. <A large number of 

this class of vehicle was built by the Leeds Forge 

Company for the Natal Colony prior to the Union, 

and also subsequently for the South African Railways. 
The following are the leading particulars : 


Length inside... “n Sone casi) Soe 
Width outside ee? ba ; ; 8ft. dZin. 
Centre of bogies se eee || 
otal height... eee gaia ne pees 8ft. 10in. 
rare a: Vege Serial eee: aoe. ions , 31,500 Ib. 
LOR? cate: Meath a Ske Lo 80,000 Ib. 


With the introduction of heavy machinery and, 





Length over headstocks ... ... ... ... ... 40ft. 
ee 2 ee ene | ne 
Height of well above rail level loaded .. ... 2ft. 
WEN MOE OE ase case: pec seg. (cid, sine sev eee 
Tare .. «. 17 tons 10 ewt. 


Maximum load distributed over well 50 tons (long) 
A number of motor trains—Fig. 18—are now run- 
ning in South Africa, particularly in the Johannesburg 
and Pretoria districts. The engines are legacies 
from the old Transvaal Republic, having been built 
in Germany for the Nederland Zuid Afrikaansche 
Spoorweg Maatschappij. The coaches were built 
specially for the purpose in the Pretoria works, and 
are 49ft. 4in. over body, the interior being divided 
into two sections, first and second class, with a vesti- 
bule in the centre. The engine of the 0-4-2 type, 
known as the 19-ton class, has driving wheels 3ft. 7}in. 


| is the width of the stock in proportion to the gauge, 


which probably is unequalled in this respect. 

Fig. 20 shows the class of engine originally adopted 

in Natal for 2ft. gauge work. It was imported for 

use between Estcourt and Weenan in 1906, and built 

| by the Hunslet Engine Company, Leeds. The 
| following are the leading dimensions :— 

11 hin. dia., lin. 


Cylinders troke 


Boiler pressure ... ... ... 165 Ib. per sq. in. 
Heating surface, fire-box ... 39 sq. ft. 
99 *” tubes Pare 
ke total... = soe CBBaq ft 
Grate area sles eke Nadler! get Musee ee 
Tractive effort (75 per cent. boiler 
pressure)... . 8183 Ib. 


23 tons 19 ewt. 
5 tons 9 ewt. 
2ft. 6in. 

7ft. lin. 


Total weight in working order 
Maximum axle load ... ... 
Diameter of coupled wheels 
Width over side tanks 


























Fig. 19--ERECTING A MALLET LOCOMOTIVE 


ee 


Fig. 2I-INTERIOR OF SPECIE VAN 


in particular, the steam turbine on the Rand, came the 
necessity for building special vehicles to cope with 
the work of conveyance of cases not only of consider- 
able weight, but also of abnormal size. 


for this purpose. In Fig. 17 it is shown temporarily 
converted into a platform wagon to convey one of 
the rotors for a 12,000-kilowatt turbo-generator 
built for the Victoria Falls Power Company by the 
A.E.G., Berlin. The case alone weighed 47 long tons, 
and an additional 2 tons of packing was required ; 
the load in question is probably the record for a 
3ft. 6in. gauge; in height it was the maximum 
allowed by the loading gauge. The leading particu- 
lars of this interesting vehicle are as follows. 





A wagon | 
of the well type was built in the Durban workshop | 


AT PRETORIA 








Fig. 20—2-FOOT GAUGE LOCOMOTIVE 














Fig. 22—2-FOOT GAUGE COACH 


























diameter, and does excellent work on this particular 
class of light, fast traffic. 


2rTr. GAUGE RAILWaAys. 


In order to develop the internal resources of tracts 
of country distant from the main line, where it is 
| impossible to support a railway of standard gauge, 
| or where the physical features of the country make 
| the cost of construction of a 3ft. 6in. gauge prohibi- 
itive, 2ft. gauge railways have been introduced. 
| A large mileage of this gauge is now open in the Cape 
| Province, and also in Natal, where considerable 
|extensions are now in progress. A small section 
jalso exists in the Transvaal. A_ special feature 
' of the rolling stock on the South African 2ft. railways 





Fig. 23—EARLY FOUR-WHEELED COACH 


Six more of this class of engine, with slight modi- 
fications, were built in 1907 by Hawthorn, Leslie 
and Co., Limited ; and Kerr, Stuart and Co., Limited, 
of Stoke-on-Trent, during the last year have built, 
two more of this type, with a few improvements, 
particularly as regards the boiler, which is con- 
structed with a Belpaire fire-box. 

The class of coaching stock for the 2ft. gauge 
is shown in Fig. 22. The majority of these vehicles 
are 30ft. over platforms and 6ft. over bodies, the 
whole of the later vehicles being fitted with lavatory 
accommodation. 

A large number of the wagons shown in Fig. 33 
has been built for the various ‘“‘little railways ’’ by 





the Leeds Forge Company, and they have done excel- 
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ROLLING STOCK ON THE SOUTH AFRICAN RAILWAYS 


( For description see page 44) 























Fig. 24—EXTERIOR OF DINING CAR 














. Fig. 26—BEDROOM IN ROYAL TRAIN Fig. 27—SITTING-ROOM IN ROYAL TRAIN 
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Fig. 28—EARLY FOUR-WHEELED WAGON Fig. 29-—-2-FOOT GAUGE CATTLE TRUCK 
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Fig. 30—COMPOSITE HOPPER TRUCK Fig. 3I—35-TON WAGON 

















Fig. 32—100,000 Ib. HOPPER TRUCK Fig. 33—2-FOOT GAUGE LOW-SIDED WAGON 





1g 





Jury 12, 1912 


THE ENGINEER 


47 














lent work. They are of the following dimensions : 


PO Le rie | 

Depth inside sins “ae, cel tsk ane” 2a 
RRs WUE YS ass) aoe. She Sia ~ves 
Centre of bogies ... 15ft. 6in. 
pe Ee ae a rere CS 
Carrying capacity ... .. 12 tons 


The vehicle most frequently used on the 2ft. gauge 
lines is probably the cattle truck. Enormous num- 
bers of cattle have been moved during the last few 
years out of certain districts to avoid the contami- 
nation of East Coast fever, and the handy little trucks 
shown in Fig. 29 have stood the strain well. Not 
only are they used for cattle transit, but also, in 
cases of emergency, for general goods or coal. 

The Leeds Forge Company has built a number of 
these cattle trucks, of which the following are the 
leading dimensions :— 


Length inside 24ft. 10in. 


RROUEECNNIIED 550 ska. Sas ee) cco. eet cee 
NOE Us 55)! 5.) ave ng oc Aes <agoas soe) eR ee 
Centre of bogies ... 15ft. 6in. 
AIO.” Fell Seca 5 tons 12 ewt. 


We gratefully acknowledge our indebtedness to 
Mr. W. W. Hoy, the general manager of the South 
African Railways, and also to Mr. D. A. Hendrie, 
chief mechanical engineer, and Messrs. E. Mellor 
and KE. R. Adams, members of his staff, for the assist- 
ance they have given our special correspondent 
in the preparation of these notes. It would have 
been impossible to collect such a mass of information 
but for their courtesy and kindness. Not only were 
all records made readily accessible, but Mr. Adams 
devoted many days exclusively to the working up 
of detail. 





MANCHESTER ASSOCIATION OF ENGINEERS. 


A Frew days ago the members of the above Society had 
an opportunity of inspecting the works of the British 
Thomson-Houston Company at Rugby. Those who were 
fortunate enough to avail themselves of the invitation 
spent an industrious afternoon traversing some 16 acres 
of roads and buildings. The site actually comprises 
253 acres, on which are fifty-six buildings, and so crowded 
are the shops at the present time that a further plot of 
16 acres has already been acquired for future extensions. 

The works are engaged in the production of a variety 
of appliances, including Curtis steam turbines, electrical 
generators, alternators, rotary converters. switch year, 
and railway and tramway equipments. They are well 
equipped for handling and carrying the materials between 
the numerous buildings. and are connected by sidings 
with the London and North-Western and Midland Railways. 
The raw material, after being received in the stores, 
is transported direct to the first point in the evolution of 
the finished product, then passing from tool to tool in 
one general direction until the finished object reaches 
the testing and packing departments. A narrow-gauge 
railway system connects all the buildings, so as to enable 
the work to be handled with facility. Cranes are provided 
wherever possible, and in nearly all cases are electrically 
operated. 

A feature of special interest is the fire-extinguishing 
equipment. All manufacturing buildings are provided 
with sprinklers, and are connected with high-pressure 
water mains served by steam-driven pumps in the power- 
house, the water being drawn from the river Avon. In 
addition to this precaution against the fire element, 
the members of the staff form an efficient fire brigade. 
This brigade is allowed to spend one week of each year 
at the National Fire Brigade encampment, and has won 
a number of prizes in competitions. 

The machine tool equipment is quite modern, and all 
the machines are electrically driven, except the pneumatic 
and hydraulic machines. The large machines are driven 
individually, but the smaller tools are driven in groups 
from overhead lines of shafting. Particular attention 
was paid to the testing and inspection departments. 
Every piece of apparatus produced is tested to its utmost 
capacity before leaving the premises, and complete records 
of all tests are filed, together with the particulars of the 
original manufacturing instructions, thus enabling the 
firm to duplicate or provide spare parts for any appliance 
with the utmost despatch. Some idea of the size of the 
works may be gathered from the fact that the number of 
persons now employed reaches nearly 4000. 











THE HALF-YEAR’S OVERSEA TRADE. 


So far as manufactures of interest to the engineering 
industries are concerned, the export trade for the first 
half of 1912, considering the difficulties that have had to 
be faced in the matter of labour disputes and transport 
and shipping troubles, may be regarded as satisfactory. 
The wonder is that it has kept up as well as it has. The 
value of the exports of ‘‘ machinery ” (including engines) 
amounted to £15,689,186, which was less than a year ago 
by only £40,222—or about a quarter of 1 per cent.—whilst 
it was an improvement upon two years ago of as much as 
£1,608,700, or some 10 per cent. Railway locomotives were 
exported to the value of £1,045,861, which was less than a 
year ago by no more than £197,081, and better than two 
years back by £130,462. Compared with a year ago, 
most of the markets show up badly, except Australia, 
in which case there has been an advance from £48,318 to 
£192,367, and British South Africa, with a sensational 
improvement from £24,271 to £135,852. Road locomo- 
tives (ineluding steam rollers) declined on the year from 
£230,052 to £198,613. Agricultural prime movers im- 
proved from £637,283 to £690,316. With the exception 
of Europe and India, all the usual markets have shown 
an increased demand, especially South America and 
Australia, the headway in the former case being from 
£42,448 to £75,747. The trade in pumping engines has 
been augmented, and also that in winding engines. With 





regard to unenumerated prime movers, the half-year’s 
exports of these have been of the value of £1,581,143. 
This was only £3770 below a year ago, and was in advance 
of two years ago by £138,149. Had it not been for a 
serious drop in the business with South Africa compared 
with a year ago, the net result would have been much more 
favourable, since there have been increases with all the 
other markets, including Europe, South America, Aus- 
tralia, India, &c. The total value of the exports of prime 
movers of all kinds, except electrical, was £3,876,966, 
which was less than a year ago by £160,301, but better than 
two years back by £477,289. Electrical prime movers 
of all kinds improved from £719,423 in the first half of 1910 
to £831,615 in the corresponding period of 1911 and 
£928,244 in the first half of the year current. Agricultural 
machinery declined a little, from £845,761 to £821,534, 
chiefly owing to Europe, India, and some of the minor 
markets, the shipments to South America, South Africa, 
and Australia having been of a progressive character. 
Boilers are “‘ down” and machine tools “‘ up” compared 
with a year ago. The value of the exports of the former 
were £919,700, and of the latter £417,293. Mining ma- 
chinery makers have had a poor half-year. Textile 
machinery has been shipped to the value of £3,346,446, 
or £157,867 less than a year ago, there having been declines 
with Russia, France, and some other countries in Europe, 
also with Japan, the United States, and Australia, but 
increases with Germany, the Netherlands, China, South 
America, and India. With regard to ‘ unenumerated 
machinery ” the value of the exports was £3,766,886, 
or less than a year ago by £64,831, but better than two 
years back by £754,484. The only noteworthy case of 
progress compared with a year ago is afforded hy Aus- 
tralia. British engineers generally may be congratulated 
upon the circumstance that the total value of ‘ machinery 
other than prime movers and electrical’? amounted to 
£10,883,976, which was in advance of a year ago by £23,450, 
and an increase upon two years back of £922,590. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


LOST OPPORTUNITIES. 


Sin.—Since my last letter to you I have been very roughly 
handled. I have been told that I am a retrogradist of the 
worst order, that I want to go back to the bad old days of dirt 
and disorder, of bad fit and no fit, of hopeless organisation, 
and so on. I have also been charged with misusing Chordal 
for my own base ends. It has been pointed out to me—as if 
I did not know it—that the object of Chordal’s brilliant letters 
was to hold the methods of the country shop up to opprobrium 
and ridicule ; that he went out to curse, and I have chosen to 
read his curse as a blessing 

Well, there is a lot of truth in the charges and a lot of untruth. 
In the first place, it is untrue to say I want to go back. There 
is no going back in engineering. Each step makes the next 
step clear, and we have to go on. We walk like men in a fog, 
always able to see a yard or two ahead and not much more, but 
we have to go forward. When Maudslay made the first prac- 
ticable automatic slide rest he took the first step towards the 
full automatic. He opened a door in front and he closed one 
behind him. The hand lathe was doomed. I admit all that. 
1 admit that the automatic is miles better than the hand lathe 
for money-making. What I do not admit is that the auto- 
matic is as interesting to use, as stimulating, as educative as 
the old hand lathe—in a word, as good for man-making. It 
was the influence the machine had over the man that I was 
discussing, not the influence the machine had upon the product. 
We must distinguish between the two. The intelligence with 
which successive inventors have endowed automatic tools has 
been given at the expense of the intelligence of men. You 
remember a story, I think, of Anstey’s. A new Aladdin of 
sorts found the means of calling up a diinn who offered him 
whatever he desired. One of his first requests was, of course, 
for a purse of money. He got it, but to his subsequent horror 
he found that the djinn had stolen it from his landlady! So it 
is with automatic too!s. The purchaser asks for an intelligent 
machine, The machine tool djinn gives intelligence to the 
machine, but he has had to take it from someone, from the 
workman. ‘There is a sort of conservation of energy here. 
If the machine has the intelligence, the man can’t have it, and 
vice versd. This kind of degradation of human intelligence 
is carried to extremes in some factories. There is one 
I know where most of the parts of the produce are made in 
stamping presses. Girls sit in front of the machines all day 
long and push little bits of metal under the dies. No intelli- 
gence ; no dexterity even, is required, and girls are employed 
instead of automatic feed gear—Why? Because they are 
cheaper ' To my mind there is something horrible, something 
repulsive, in such base uses of human beings. You need -not 
tell me it cannot be avoided. I know it can’t. I know only 
too well, and too intimately, all the arguments that support 
such systems in factories. But the arguments are not a defence, 
they are only an excuse. Some wag has drawn the distinction 
between the male and the female sense of honour by saying 
that when a woman travels first-class on a third-class ticket she 
persuades herself she has a right to do so, whereas when the man 
does it he admits he is wrong. Let us follow the man’s sense 
of honour in dealing with automatics in shops, and at least 
admit they are wrong from the human point of view, even 
whilst we take advantage of them. There are men in the world 
who would lift up their coat tails, plant their feet’ wide apart, 
and warm their backs at the Devil himself if he stepped into 
their rooms. I don’t blame them. I do it myself; but I 
recognise that it’s not the highest morality. 

I hope no one will jump to the conclusion that I want to 
see automatics given up. I don’t. A thousand of the comforts 
and conveniences of my existence are only brought within my 
means by automatic machinery of one sort and another. | 
have been bred up to live on the products of machines which 
do everything but think, and I cannot imagine a return to an 
existence when such things were not available. But I do not 
blind myself to the fact that all these things that are done for 
me involve the dreariness of factory life. I am afraid it can’t 
be helped, but I do wish we could restore somehow some of 
the lost opportunities that the old workshop held out. 

We do go about doing so, but in a clumsy way. We devise 
premium systems and piecework systems, bonus systems, 
co-partnerships, motion studies, route-ing, and dozens of other 
things to enable a man to get more money at the end of the week. 
We never try to interest him in his work; we try instead to 
interest him in a money bag. That’s all wrong. You are not 
going to make a man contented all the week long with dreary 
work by giving him an extra shilling or two on Saturdays. 
You may make him tolerate the irksomeness, but you won't 
make him enjoy his work; you may give him opportunities 
for making more money but you won’t give him the opportuni- 
ties the old shops gave him of exercising his skill and ingenuity 
—the things that give engineering its charm. 

July 9th. . 









Prior LIEN. 





SOUTH AFRICAN LOCOMOTIVES—BISSELL BOGIE 
TRUCKS—COAL SAVING. 

Srr,—In reference to your article on South African loco- 
motives last week, I would like to say that the first goods 
traffic locomotives sent out to Port Elizabeth Railways whilst 
I was locomotive superintendent there were of the 2-6-2 
type, and the 4-6-2 did not come till later They had 
Bissell bogie trucks at each end, and the action of these was 
at least peculiar, as instead of hugging the outside rail 
of a curve exactly the reverse took place, leaving all the 
guiding to be done by the fixed wheel base. Another lijtle 
matter as to coal saving I would also like to mention, viz., when 
setting the slides of an engine the driver of it suggested that if 
instead of giving equal lead—a most religious ceremony which 
obtained at Messrs. R. Stephenson and Co., where I served my 
articles—equal cut-offs were approached, he could run his engine 
with less coal. This in a way was confirmed only a little later 
when I was on an engine running light and only just moving, as 
twice each revolution of the wheels there was a distinct accelera- 
tion in the speed of the engine due to the later cut-offs, thus show- 
ing that the driver’s ideas were correct, and due to a more regular 
turning moment being obtained. I also remember well a colliery 
enginewright telling me as an apprentice that they set their loco- 
motive slides with the steam up by altering them till the blasts 
were equal in noises, which, in my then imagined superior know- 
ledge, 1 considered as gross ignorance. ; 

Another little remark of this same driver, when I asked him 
when ordering some new engines whether he did not agree with 
me that the boilers might be a little smaller, as 1 wanted to use 
the weight saved elsewhere, is worth nothing. His reply was 
very characteristic: “ Well, sir, it is against my religion to 
recommend smaller boilers ” R. Epwarps, 

First Locomotive Superintendent of 
Midland Cape Government Railways, 
Hastings, July 6th 





PROPULSION OF AEROPLANES. 

Sir,—In connection with Mr. Norman Davey’s articles on 
the gas turbine, and his closing reference to the possibility of 
evolving a simpler and lighter motor for aeroplanes, one is lec 
to ponder whether the present method of obtaining the pro- 
pulsive power is the best for this particular purpose. 

The fuel, a light oil, is burnt in the cylinder of an internal 
combustion engine, producing first a reciprocating motion, 
which is converted into a rotary one, and transmitted to a 
screw propeller, producing the rearward movement of a large 
body of air, and a consequent reaction by which the whole 
apparatus is driven forward. 

Is all this roundabout and very inefficient process necessary 
in order to bring about the reduction of pressure and increase 
of volume of the explosion products, for that is what it amounts 
to? Is it not possible to attain the same result more simply 
and with less loss by direct expansion of the gases in an expand- 
ing mouthpiece ?_ In any case, if the present engine must be 
retained, could not the exhaust from it be utilised in the way 
suggested ? 8S. A. E. 

June 17th. 


COOLING WATER FOR GAS ENGINES AND CORROSION. 


Str,—I shall be glad if you or some reader of your paper will 
kindly inform me with regard to the following :—A gas engine 
circulation of about 60 brake horse-power, fitted with 1300 
gallons water in four circular cisterns, 18ft. above engine, flow 
3in., return 2}in., w.i. tube. In order to cool water during 
long runs it is suggested to draw water from well cut in sand 
rock and to run the hot water over a cascade in order to cool it 
before it returns to well. Will the aération of water by falling 
over steps of cascade cause any deterioration of pipes, &c., 
especially as the water leaving the jacket will be practically 
up to the usual temperature of 120 deg. to 140 deg. allowed 
for this purpose ? Enquiry. 

July 6th. 

HEAT TREATMENT OF TOOL STEEL. 

Sir,—In your issue of the 28th ult. you publish a review 
of Mr. H. Brearley’s book dealing with ‘* The Heat Treatment 
of Tool Steel.”” Your reviewer states that “in the hands of 
the draughtsman this book will lead to more enlightened designs 
and to a much-needed closer touch between the drawing-oftice 
and the hardening shop.” 

As I have been manager of engineering works for many years 
I have yet to learn that the drawing-office has anything what- 
ever to do with the heat treatment of tool steel. This branch 
of the work is usually done by the foreman of the tool room, 
who is responsible to the works manager. Will your reviewer 
kindly explain to your readers what he means ? 

June 29th. M. Inst. C.E. 

[We discuss this letter in a leading article—Ep. THE E.]| 


CONVEYOR BELT FASTENERS. 

Si1r,—I should be obliged if any of your readers could give 
me any information as to suitable fasteners for cotton belts 
in use as elevator bands, especially with troughed bands. lL 
know these can be riveted or laced, but 1 do not find this quite 
satisfactory with a textile belt. My difficulty is to find a metal 
fastener without projections on either side of the belt, and 
which will accommodate itself to the curve of the trough on the 
loaded side of the belt, and also to the flat on the return or un- 
loaded side. 1 should also be obliged for the name of any up- 
to-date work on textile belt practice. 

July 6th. TEXTILE. 
THE LICKEY INCLINE. 

S1r,—Re American locomotives on the Lickey incline, your 
correspondent, Mr. R. B. Prosser, may care to know that these 
engines are illustrated in Dempsey’s book on the Locomotive; 
published by Weale about 1857. I have seen another illustra- 
tion, but cannot say where, but I think in D. K. Clark’s * Rail- 
way Machinery.” There is a model of one of these engines in 
the South Kensington Museum. JOHN HENRY KNIGHT. 

Farnham, July 6th. 








THe Roap Boarp.—During the months of April, May, and 
June, 1912, the Road Board, with the approval of the Treasury, 
made advances amounting to £123,315 from the Road Improve- 
ment Fund to County Councils and other Highway Authorities 
as follows :—For the improvement of road crusts (including 
grants towards tar macadam, &c., and surface tarring), £105,186; 
for road widenings and improvement of curves and corners, 
£13,259; for road diversions, £2523; for construction and 
improvement of bridges, £2347 ; for construction of new roads, 
nil. The total grants up to June 30th, 1912, after deducting 
grants cancelled, are as follows :—For the improvement of road 
crusts, £525,980; for road widenings and improvement of 
curves and corners, £69,838; for road diversions, £20,799 ; 
for construction and improvement of bridges, £17,475; for 
construction of new roads, £4928. Advances by way of loan 
have also been made to the sum of £88,958. In addition, further 
advances amounting in the aggregate to about £594,000 have 
been indicated to highway authorities’ towards works of im- 
provement, of which the details are still under consideration 
and discussion. The Board has also intimated that it is pre- 

ared to contribute, subject to the approval of the Treasury, 
£875,000 towards the construction of a new western approach 
road to London, 
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THE ITALIAN SUBMERSIBLE ATROPO. 


In the Italian naval construction programme for 1910-11 
provision was made for building a flotilla of submarines, 


the units of which were to be of a variety of types, in order | 


to test the relative merits of different designs. Two of 
these vessels, the Galileo Ferraris and the Giacinto Pullino, 
are of the “ Cavallini” type, and are nearing completion 
at Spezia. They have a displacement of 400 tons, a speed 
of 18 knots above water and a speed of 14 knots when 
running submerged. Two other boats, the Nautilus 
and the Nereide, are being built at Venice, and are of the 
 Bernandis ” design, while eight units, the Argo, Fisalia, 


Medusa, Salpa, Velella, Yalea, Yantina, and Zoea, are | 


heing constructed by the Fiat Company. The latter 
eight vessels are very similar in type to the Laurenti sub- 
marine Foca, except that they aresomewhat larger. Their 


displacement is 250 tons at the surface and 300 tons when | 
submerged, and their corresponding speeds 13 and 8} | 


knots. 
The thirteenth and last vessel of the new flotilla was 


| 
| living animal or plant, will sooner or later suffer death and decay, 
and so come to add an organic pollution to the water. 

Thus, so long as water is hidden in the deep strata of the 
| earth, out of reach of the air, it remains of the same composition, 
but the same water brought to the surface and left for some time 
exposed to the air in reservoirs or receptacles, becomes the 
habitat of organic growths, which in the course of time prove 
themselves capable of altering the chemical composition of the 
waters, sometimes resulting in such considerable pollution as 
to render a water, which was in the first instance a spring water 
of excellent potable quality, quite unfit for drinking. 

_Apart from organisms of bacterial species of very minute 
size, and certain other large organisms, the admission of light 
| to the water whose surface is exposed to the air is essential to 
the development of the living organic bodies that are destined 
to become water polluters. This is the case with all green 
growths, light being essential for the development of the Chloro- 
phyll, and many plants, being dependent on Chlorophyll for 
| their existence, cannot grow except with the assistance of 
| daylight. This is an important point to remember when it 
| is required to keep water free from such growths, and from the 


| effect they produce upon the quality of the water, a dark reser- 
| voir proving a sufficient preventive to the undesired pheno- 
| menon. 

It appears that the water derived from certain rocks exhibits 
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Section a-b. 
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1. Inside or water-tight hull. 8. Diving rudders control. 
2. Outside hull. 9. Periscopes. 
3. Surface navigation platform. 10. Signal mast. 
4. Detachable safety weight. 11. Torpedo passage. 
5, Conning tower. 12. Water ballast for inside hull. 
6. Steering gear for submarine 13. Trimming tanks. 
navigation. 14. Water ballast for outside hull. 
7. Steering gear for surface navi- 15. Oil fuel tanks. 
gation. 





Section c-d 


Section ef. 
Swain Se. 

16. Lubricating oil tanks. 24. Galley. 

7. Fresh water tanks. 25. Crew’s quarters. 
18. Reversible propellers. 26. Closet. 
19. Propeller reversing gear. 27. Lower vertical rudder. 
20. Electric motors. 28. Upper vertical rudder. 
21. Diesel engines. 29. After diving rudders. 
22. Storage batteries. 30. Forward diving rudders, 
23. Officers’ quarters. 31. Torpedo tubes. 


THE ITALIAN SUBMERSIBLE ATROPO 


built by Messrs. Krupp and was launched at Kiel in the 
end of March. This boat, the Atropo, is illustrated in the 
accompanying engraving. She has a length between per- 
pendiculars of 146ft and a moulded breadth of 14ft. 6in., 
her under-water displacement being 320 tons. On the 
surface her speed is 12} knots, and in this condition pro- 
pulsion is secured by two two-cycle Diesel engines of 350 
horse-power each. When running submerged she employs 
two electric motors of 200 horse-power each, and attains 
a speed of 8 knots. The radius of action is 1300 miles 
above water and 40 miles submerged. 

Heavy oil Diese] engines are being used in all the vessels 
of this flotilla, those of the Atropo being of the Germania 
design, and those of the others either M.A.N. or Fiat 
productions. 








THE SELF-POLLUTION OF WATER BY 
NATURAL GROWTHS.* 


By J. H. GARRETT, M.D., D P.H., F.L.S., Medical Officer of 
Health, Cheltenham. 


Tue organic polluting material found in all water is derived 
from living organisms immediately or more remotely, and water 
often becomes polluted. by the decaying bodies or products of 
the fauna and flora to which it supplies the natural medium 
of existence. 

It is said that hard waters are more given to develop organic 
growths than soft waters, and there are numerous organisms 
that require a considerable quantity of inorganic material as 
a constituent of their skeletal parts. But a very small quantity 
of contained material, whether of organic or inorganic nature, 
suffices to allow of some growth taking place in water, microbic 
growth, for example, which, though consisting of an enormous 
number of individual living units, has an almost inappreciable 
weight of substance. It may be remembered, however, that 
water to which the air has free access has the power of dissolving 
the several gases of the air, and that these may supply the 
nitrogen, oxygen, and carbon required by living organisms 
of various sorts to build up the solid substances of their bodies, 
and that these substances, from being at first a part of some 





* The Institution of Water Engineers. 


| @ preferential tendency to develop certain polluting organisms. 
| The water that has filtered through the limestone of the inferior 
| oolite of the Cotswold Hills, for example, is particularly prone 
to develop the troublesome water plant Chara, which affects 
all water derived direct from springs situated at the base of 
these rocks, when such water is stored for any considerable 
time in reservoirs. It is possible that small quantities of phos- 
phate and nitrate contained in the water derived from this 
source may stimulate the growth of this plant, which also seems 


and about its cells. 

This Chara is a plant of unique appearance, of a sea-green 
colour, possessing a stem and whorled arrangement of branches 
which arise at nodes in regular sequence, and under the micro- 
scope the whole plant is seen to have a simple structure consist- 
ing of very large cells. During the summer months the plant 
vegetates apace, reaching a height of more than a foot, where it 
grows in large patches upon the sides and bottom of the reser- 
voir, which serves it best when offering a rough surface such as 
that of common brickwork or loosely laid stones, and serves it 
ill when consisting of quite smooth cement or concrete, into 
which it is impossible for roots to penetrate. In fact, the 
covering of the brickwork with a smooth layer of cement has 
proved preventive of the growth, at least for a considerable 
time. 

Towards the end of summer the Chara begins to die down, 
its green growth losing in substance and becoming duller in 
colour, and in connection with its decay numerous minute 
organisms appear and swarm the water. The most prominent 
swarming organism in the case of our own reservoirs that are 
affected with Chara being Volvox globator. This prevailing 
secondary growth swarms through the water in the form of 
green moving balls with a sparkling reticulated surface, just 
sufficiently large to be plainly visible to the naked eye when a 
glass of water is held up to the light. The decaying Chara, 
together with its accompaniments, entirely spoils the water 
for drinking purposes, imparting to it a disagreeable odour and 
taste, and on several occasions we have had to turn to waste 
a quantity of water so affected. From time to time, as oppor- 
tunity offers, the reservoirs are cleaned of the Chara, when many 
tons of stinking weed have been removed. 

A chemical effect of the growth of Chara and its accompani- 
ments in our reservoirs is to add considerably to the organic 
content dissolved in the water, and to reduce the small quantity 
of nitrate naturally contained in the water to nitrite. This is 
learned 6n comparing the results of analyses of the water as it 





to require the presence of carbonate of lime, for it exhibits a | 
peculiar power of forming accretions of calcium carbonate in | 








| 
| 
| 





| 
| 





enters the reservoir from the springs with those of the water 
from the bulk contained in store. The pity of it is that the 
water, which as delivered from the springs is of the purest 
nature, is destined to be deteriorated in this manner. 

Water containing a trace of iron is liable to be affected by 
the microscopic filamentous alga Crenothrix, which contains 
no Chlorophyll, and is capable of growing in the dark, as within 
water mains, for example, and the thick coating sometimes 
found deposited upon the inner surface of water pipes may consist 
of this organism together with carbonate of lime and iron 
rust. But Crenothrix sometimes swarms through the water 
of a reservoir, giving it a red-brown colour for a time. The 
water supplies of several continental towns have been visited 
in this way, but in England I believe the only recorded instance 
is that of our own town of Cheltenham, where in the early 
spring of 1896 the Dowdeswell Reservoir receiving the head 
water of the small river Chelt was affected in a very marked 
manner with Crenothrix. There are some oozings of iron- 
stained water at several places in the banks of the reservoir, 
and in the year that the water was affected the reservoir was 
never filled to overflowing as it generally is, and the water 
contained was consequently less well aerated, and more concen- 
trated in local constituents than usual. The organism swarmed 
through the water, rendering it red in appearance, through the 
presence of flocculent red-brown masses or zoogle# and in- 
numerable round spore cells of the size of micrococci, which 
had also a reddish colour. Filtration removed the greater 
part, and the dirty sand of the filters had a very unpleasant 
odour, and from this sand the organism was obtained in con- 
centrated numbers consisting of threads sprouting from the 
cell masses or zooglex, and spores. The water pipes were 
infected by members of the Crenothrix that.escaped the filters, 
and the organism underwent further development and multi- 
plication in the pipes, producing there particularly many of 
the flocculent cellular zooglee and filaments.‘ The experience 
afforded a charming microscopic and chemical study; the result 
of which was published in Public Health in October, 1896. The 
water yielded a bad analysis during the: period it was affected, 
and many complaints in regard to it ‘were received, but no harm 
to health appeared to follow its. consumption. .The , visitation 
lasted for about six weeks, when it cured itself. spontaneously 
and completely in a manner remarkably analogous to’a zymotic 
malady in the animal body, in which for a‘time a microbe swarms, 
reaches its acme of development, and then dies out. 

The water of the lakes in the Pittville Gardens at Cheltenham 
is always turbid, and sometimes in the summer this turbidity 
becomes very marked, the water being untransparent and of a 
yellowish green colour, and giving off some amount of odour 
when at its worst. This is chiefly due to the swarming of the 
water by a biflagellate protozoon of the monad type. This 
organism renders the water unsightly. In the upper-of these 
two lakes there appeared in the latter part of the summer of 
one year, an appearance resembling what one might expect if 
a quantity of blue-green paint had been poured upon a consider- 
able part of the surface of the water of the lake. This was due to 
an extensive multiplication of the small cellular needle-like 
organism oscillatoria. It gave off a foul smell. 

Similarly, organisms allied to the last-mentioned and resem- 
bling under the microscope strings of beads (Nostoc and Ana- 
bena) and a species of diatom (Asterionella), as well as other 
organisms, have given trouble by developing in water supplies 
in America and elsewhere. 

The nature of the odours given off by these several organisms 
has been studied in America by Calkins and others, who have 
shown that they are due to the secretion of essential oils in the 
substance of the organism, similar but less pleasant in odour 
to the essential oils secreted by odorous plants generally, such 
as peppermint. 

One interesting point in connection with the growth of Chara 
in some of our reservoirs is the fact that the numerous organisms 
that feed and depend upon this weed make excellent food for 
trout. The fish that are put into the Hewletts Reservoirs which 
contain the plant develop with quite amazing rapidity, quickly 
outgrowing fish of the same size and sort placed at the same 
time in our larger reservoir where there is no Chara. This 
fact may be of interest to pisciculturists, or at least to those 
who are using the Cotswold Hill water, or a water similarly 
charged with carbonate of lime, in the rearing of trout. 








WELL aT THE NEw Marconi Works.—We are asked to state 
that the well at the New Marconi Works, which was referred 
to in the description published in our issue of June 28th last, 
was sunk by C. Isler and Co., Limited, of Southwark. The well 
is 450ft. deep, and penetrates 123ft. into the chalk. It is lined 
with 6in. tubes to a depth of 333ft. The water level stands 
at 105ft. 6in. 

Census oF Propuction.—The Second Census of Production, 
under the Census of Production Act, 1906, will be taken in 1913 
in respect of production carried on in the present year. The 
schedules to be issued to manufacturers and others for the 
purpose of this census cover, in the main, the same ground as 
those for the first census. The instructions have been simpli- 
fied, and the majority of the schedules have been reduced from 
eight pages to four pages of somewhat larger size. In certain 
schedules particulars are now required of the total make of 
important semi-manufactured products, such as yarns, pig 
iron, steel ingots, &c., whether further worked up by the makers 
or not. By arrangement with the Home-office the particulars 
of the number of persons employed will also serve as the ordinary 
return required for 1912 under Sec. 130 of the Factory Act, 
and manufacturers will thus be saved the trouble of making 
two separate returns. Small firms employing not more than 
five persons besides the employer, on making a declaration to 
that effect on the schedules issued to them, will be exempted 
from the requirement to furnish returns. At the present time 
the schedules are being issued in draft to Chambers of Commerce 
and trade associations in order to afford them an opportunity 
for the consideration of the details of the information required 
before these are finally settled. The schedules on which manu- 
facturers will be required to make their returns will not be sent 
out until the beginning of next year. 

Iron AND STEEL InstTiITUTE.—As announced at the May 
meeting, the autumn meeting of the Iron and Steel Institute 
will be held at Leeds on Monday, Tuesday, Wednesday, Thurs- 
day, and Friday, September 30th and October Ist to 4th, 1912 
An influential reception committee has been formed with Lord 
Airedale as chairman. The provisional programme of the 
meeting is as follows :—Monday, September 30th: Arrival of 
members at Leeds; secretaries’ office open at the Hall of the 
Philosophical and Literary Society, Park-row, for registration 
of names and issue of badges and programmes. Tuesday, 
October lst: Welcome by the Lord Mayor of Leeds at the 
opening meeting in the Hall of the Philosophical and Literary 
Society. A selection of papers will subsequently be read and 
discussed. In the afternoon visits will be made to works in 
Leeds and the neighbourhood. In the evening a reception will 
be held by the Lord Mayor and the Lady Mayoress at the Town 
Hall. Wednesday, October 2nd: Meeting in the morning for 
the reading and discussion of papers, and in the afternoon visits 
to works in the neighbourhood will be made. In the evening 
the Council of the University will hold a reception in the Uni- 
versity Buildings. Thursday, October 3rd: Meeting in the 
morning for the reading and discussion of papers. In the after- 
noon the members and their ladies are invited by Lord and 
Lady Airedale to a garden party at Gledhow Hall. In the 
evening they will attend a performance at the theatre by invi- 
tation of the general reception committee. Friday, October 
4th: A visit will be made to North Lincolnshire; 
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THE TONNAGE LAWS. 
By ARTHUR R. LIDDELL, Charlottenburg. 


THE internal capacity tonnage laws were first promul- 
gated in 1836 as an improvement of an older English enact- 
ment by which the dock and other dues payable by a 
vessel were regulated by the sum of the length, the breadth, 
and a proportion of the latter representing the depth, a 
rough determination of the internal capacity required for 
the carriage of the wine cargoes of the time being considered 
to be a fair measure of her value. The dues were to be 
in proportion to the latter, and not to the actual value of 
the services rendered by dock companies and others, 
although in the types of sailing vessels then in use these 
bases may have borne something like a definite propor- 
tion one to another. When steam was first applied to 
ship propulsion the space and weight required for engines. 
boilers, and fuel, even when moderate speeds only were 
aimed at, were such as materially to curtail the earning 
power of the vessel, and Parliament was induced to allow 
deductions from the tonnage amounting to still more than 
the lost space in order to help to give the new motor a 
footing and a chance of competing. In course of time, 
however, the newcomer took possession of nearly the whole 
of the field, and sail power became more and more crowded 
out. At this point it might have been fair to restrict the 
deductions to the spaces actually occupied by the pro- 
pelling power, but partly on account of the lethargy of 
Parliament and partly because propulsion by sails seemed 
in any case to be doomed, the anomalies were allowed to 
continue, and were, in fact, on various pretexts added to 
and made more intricate. 

The objections to the present system of assessment of 
dues by tonnage are of several kinds. In the first place, 
they do not ensure a fair distribution of the necessary 
shipping burdens as between one steamer and another, 
and, in the second, they encourage all sorts of subterfuges 
for reducing the assessment at the expense of sea qualities, 
and, indeed, of the safety of vessels. Their unjust 
incidence on sailing vessels alluded to above is a matter 
of sufficient notoriety. 

The assessment of dues in proportion to the earning 
power, 7.¢., to the value of a vessel, is perhaps as good 
a theoretical basis as can be devised, but it may be ques- 
tioned whether some other measure of the value might 
not be more simply applied than tonnage measurement, 
and might not be free from the disadvantages attaching 
to the latter. 

Now, in the long run the value of a vessel constructed 
of a certain material bears a certain proportion to her 
weight. Unavoidable fluctuations in the price of, say, 
steel will raise or lower the first cost, but this will be the 
case on any system of assessment, and cannot in the nature 
of the problem be taken into consideration any more than 
under the tonnage system. A cheaper but weaker material 
—such as reinforced concrete or timber—might have to 
be differently assessed. It would, indeed, be necessary 
to introduce constant multipliers for weights of different 
materials. This would be a drawback, but not an insuper- 
able one. 

The weight of machinery might be taken to bear a 
certain proportion to the horse-power. It would, in fact, 
be possible to establish a table of constants for the various 
parts of ships and their machinery which would afford 
a good workable basis for assessment, and to make arrange- 
ments by which the whole scheme might be periodically 
revised. Now, the tendency of a system such as that 
contemplated may be worth forecasting. Weight might 
be saved by the application of more scientific methods of 
construction, by increase of the freeboard coupled with the 
reduction of scantling, by improvement of form with a 
view to reduction of horse-power for a given desired speed, 
and perhaps in other ways. This would adapt itself to 
the new order of things, and the best economic compromise 
between weight and expense would soon find itself. The 
present tendency to keep down internal capacity would 
fall away. 

True, the adoption of the weight basis would have to 
be accompanied by a revision of the freeboard tables, 
which now depend more or less on tonnage. Such a revi- 
sion has been foreshadowed in certain quarters lately. 
When it comes it will no doubt be extended to such ques- 
tions as proper height of platform at different points along 
the lengths of vessels and to the provision in all cases of 
sufficient draught. 

Now that boilerless motive machinery bids fair to 
make a place for itself, it is becoming increasingly difficult 
in cargo vessels to obtain the 13 per cent. machinery space 
which entitles them to the 32 per cent. deduction to which 
they have been so long accustomed. Would the present 
juncture not be a favourable one to try and create a 
more rational assessment system ? 

For ordinary purposes a scheme something like the 
following might be considered, and its probable effects 
studied, the ultimate aim being the attainment of assess- 
ment values of motive machinery, bare hull, extra hull 
for passenger accommodation, and perhaps other purposes 
when the weights in question exceed certain defined pro- 
portions of that of the bare hull. 


























Weight. Assessment value. 
Engine installation LHP. x = LHP. x axz 
Passenger fittings. . Number x 6 = Number x b y= 
Cattle fittings -. .. ..| Number x ¢ = | Number x c £ = 
Remainder of light displacement d = dx w= 
Light displacement and fittings Total Total f 


of the light displacements ? How many cases of litigation 
as to the weights of vessels would not be obviated by 
impartial determinations of these made by Government 
officials ? 

It might, indeed, be desirable from this point of view 
to ascertain and register the load displacement and the 
total displacement (including the spare buoyancy) as well. 
This latter would necessitate a further extension of the 
displacement scale, which, while somewhat increasing 
the work of preparing it, would be useful to the designer 
in a variety of ways. 


THE USE OF COPPER-SULPHATE IN PURI- 
FYING WATER SUPPLIES.’ 


By GEORGE EMBREY, F.I.C., County Analyst, 
Gloucestershire. 


In the year 1870 the author had frequent opportunities for 
observing the ill-effects of plant growth in the artificial lakes 
of Sutton Coldfield, Warwickshire. These were used as fish- 
ponds and for pleasure boats, but the growth of weeds was so 
extensive as to render them almost useless. Attempts were 
made to destroy the weeds by fixing scythes to the bottom of a 
punt and dragging this through the water, afterwards removing 
the weeds by means of rakes. This method was very costly, 
and not very effective, but in 1872, in the construction of a 
railway between Sutton Cdldfield and Walsall, an embankment 
which passed over the end of one of the lakes was constructed 
with ferruginous sand, and this, washing into the lake, effected 
in one season what the cutting method had failed to accomplish 
in seven; the vegetation was entirely destroyed, and this 
particular pool (Blackroot Pool) was effectually cleared of weeds. 

On coming to reside in Gloucester in 1873, the author observed 
the bad odour and colour of the drinking water, and on inquiry 
was informed that this was due to plants growing in the reser- 
voir. He at once suggested the use of ferro-sulphate to the 
city surveyor, Mr. R. Read, and an experiment was made on 
one of the reservoirs. About this time some trouble arose at 
a tannery due to oxide of iron from rusty pipes staining the 
skins red ; 
reservoir, the experiment was discontinued, and for many 
years the weeds were removed by rakes at considerable expense 
without any satisfactory result. 

The establishment of Bell’s filters in’ 1901 to a considerable 
extent overcame the difficulty, but the author’s attention was 
at that time directed to the reports of experiments made by 
the United States Department of Agriculture with copper- 
sulphate, which seemed to be an effective remedy. In the 
course of that year some watercress beds were treated with 
copper-sulphate, which was found to destroy the alg, especially 
spirogyra, without injuring the watercress. In 1904 and 1905 
numerous investigations were made to determine the amount 
which could be used for the destruction of the lower forms of 
plant life without destroying the fish or rendering the water 
toxic to human beings. It was found that quantities of 1 to 
1,000,000 fulfilled these conditions, but quantities of 1 to 
3,000,000 were sufficient to destroy the alge, which were believed 
to cause the trouble. In 1908 permisssion was given by the 
Sanitary Committee to carry out an experiment at Witcombe 
Reservoirs, which were at the time choked with** Chara vulgaris.” 
This plant is propagated by means of spores contained in an 
Archegonium, and, fertilised by Antheridia from an Antheridium, 





the bursting of the Archegonium sets free myriads of 
minute greenish cells, which, with the countless Anthrozoids, 
give the water a distinct colour and a fishy odour. In conse- 
quence of this odour it has been suggested that the particular 
Chara was a new species named * Chara feetida,”” but the author 
does not find that the plant differs in any material respect from 
the well-known * Chara vulgaris,’ except in regard to the odour. 
This, however, was removed by washing the plants, and an 
examination of the> washing water revealed the presence of 
numerous * Spongilla fluviatalis,” which gave out a distinctly 
fishy odour. A portion of these were used to inoculate a nutrient 
Agar medium, which, on incubation, yielded ** Proteus vulgaris,” 
a microbe well known to evolve a “ fishy ’’ odour, and the 
author therefore believes that this, and not the much-maligned 
Chara, is the cause of the odour. 

The author’s method of applying the copper-sulphate differs 
from that usually adopted, which is to place the crystals in a 
canvas bag and trail this at the stern of a moving boat. The 
defect of this method is that the copper-sulphate solution is 
very much diluted before reaching the bottom of the reservoir. 
This, however, is overcome by scattering the fine crystals over 
the surface of the water, as in sowing seed, the crystals falling 
rapidly to the bottom before dissolving. The sulphate is used 
in the form of a fine powder containing 98 per cent. of the salt, 
the present price of this being 28s. per cwt. 

The three reservoirs have capacities, when filled, of 60,000,000 
gallons (No. 1) and 30,000,000 gallons each (Nos. 2 and 3), and 
for these 4 cwt. of sulphate is used, giving approximately a 
proportion of 1 to 3,000,000. Each reservoir is allowed to 
stand at least three days, and, if convenient, a week, at the end 
of which period not a trace of sulphate of copper can be found in 
the water. 

The water should be treated in the early spring (about Febru- 
ary), when the bottom is usually covered with diatoms only ; 
in March and April the conferve make their appearance, and 
later the Chara begins to grow. It has been found that if the 
treatment is applied in the early stages the diatoms are destroyed 
and neither the conferve nor the Chara appear. 

The Gloucester reservoirs are stocked with trout, and it has 
been important not to destroy these. In the author’s opinion 
the roach disappeared, not by their having been poisoned, but 
owing to the removal of the vegetable food on which they live, 
and this view is supported by the result of an experiment made 
at the end of last summer, when No. 3 Reservoir being nearly 
empty, the rest of the water was, with the sanction of the City 
Surveyor, drawn off, and the trout having been removed to 
No. 2 Reservoir, only a few starved roach were found remaining. 
As regards the question, What becomes of the copper-sulphate ? 
it has been suggested that it unites with CO,, and becomes 
carbonate, but the author has been unable to find this salt. 
He has, however, noticed that the stones with which the reser- 
voirs are partly lined become coated with the two oxides of 
copper, bands of red cuprous oxide being traced, which after 
exposure becomes black by oxidation to cupric oxide. 

After four years’ experience the author can confidently say 
that the odour and colour so frequently met with in reservoirs 














In the above the letters a, b, c, &¢., stand for weight | 
constants, and the letters z, y, 2, &c., for assessment 
constants. 

With regard to measurement, the principal dimensions 
of vessels might, for identification and registration pur- 
poses, still be checked from the actual vessels, but their 
displacements might fairly be taken from the plans. 
In 1836 vessels were often built without plans, but the 
conditions are now different, and it should not be difficult 
for the assessment surveyors to make sure of the light 
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containing water collected from the Upper Lias and Inferior 
Oolite can be perfectly removed by the use of sulphate of 
copper, and that no danger need be feared if the operation be 
performed with care and under proper supervision. 








BELFAST MEETING, 1912. 
In accordance with previous announcements, the Summer 


this being wrongly attributed to the iron used in the | 


Meeting of this Institution will be held in Belfast, and will 
begin on Tuesday, July 30th. A Belfast reception committee, 
of which the Right Hon. the Lord Mayor is chairman, has been 
formed of the members of the Institution and other influential 





displacements in the drawing-office, or, if necessary, 
for the central authority to obtain attested copies of the 
shear draughts from the builders. It may be objected that 
the tonnage figures are useful for other purposes besides 












gentlemen residing in that city and neighbourhood. The follow- 
ing papers have been offered for reading and discussion, and will 
be presented as time permits, but not necessarily in the order 
here given :—‘' New Graving Dock, Belfast.; Mechanical Plant 
and General Appliances,” by Mr. W. Redfern Kelly, of Belfast ; 
* Rolling Stock in use on the Principal Irish Narrow-gauce 
Railways,’”’ by Mr. M Livesey, member, of Stranorlar ; 
“The Evolution of the Flax Spinning Spindle,” by Mr. Jolin 
Horner, of Belfast ; ‘‘ Wire Ropes for Lifting Appliances, and 
the Conditions that Affect their Durability,” by Mr. Danie| 
Adamson, member, of Hyde; ‘‘ Reciprocating Straight-blad. 
Sawing Machine,” by Mr. Charles Wicksteed, member, of Kette: 
ing; ‘Commercial Utilisation of Peat for Power Purposes, 
by Mr. H. V. Pegg, of Belfast. 

The following programme has been arranged :— i 

Monday, July 29th.—The secretaries’ office will be open 
from 3 p.m. to 6 p.m., at the Municipal Technical Institute, 
College-square East, Belfast, for the registration of addresse 
issue of badges, &c. Members’ letters may, if desired, be 
addressed to ** The Institution of Mechanical Engineers, Muni 
cipal Technical Institute, Belfast,’ but preferably for members 
own convenience to their respective hotels. Mr. 8S. C. Davidson, 
member, and Mr. Bowman Malcolm, member, of Belfast, kindly 
act as joint honorary local secretaries. 

Tuesday, July 30th.—9 a.m.: Secretaries’ office open at the 
Municipal Technical Institute; 10 a.m.: The Right Hon. the 
Lord Mayor of Belfast, Councillor R. J. M’Mordie, M.A., 
and the members of the Belfast reception committee, will 
welcome the President, Mr. Edward B. Ellington, and the 
Council and members of the Institution, in the hall of the 
Municipal Technical Institute ; reading and discussion of papers, 
Mr. Edward B. Ellington, President, in the chair. 1.15 p.m.: 
Luncheon at the works of Messrs. Harland and Wolff, by kind 
invitation of the directors. 2.30 p.m.: Visit to Messrs. Harland 
and Wolff’s engine works and shipyard. 

Wednesday, July 31st.—9 a.m.: Secretaries’ office opens 
10 a.m.: Reading and discussion of papers, Mr. Edward B. 
Ellington, President, in the chair. 1.15 p.m.: Luncheon in 
the Ulster Hall (ladies admitted); the large organ will be 
played. 2.30 p.m.: Visit to the Belfast harbour works, by 
special steamboat, kindly provided by the Harbour Commis- 
sioners ; tea and refreshments on board, by kind invitation 
of Mr. Robert Thompson, chairman of the Harbour Com- 
missioners. 8 to 10.30 p.m.: Reception in the City Hall, by 
kind invitation of the Right Hon. the Lord Mayor of Belfast, 
Councillor R. J. M’Mordie, M.A., and the Lady Mayoress. 

Thursday, August Ist——10 a.m.: Either visit to Messrs. 
| Workman, Clark and Co.’s engine works and shipyards or visits 











to textile works in Belfast and neighbourhood; luncheon 
independently. 4 p.m.: Garden party at Seacourt, Bangor, 
by kind invitation of Mr. S C. Davidson, member, and Mrs. 
| Davidson. [Return tickets for special train leaving Belfast 
at 3.10 p.m., 2s. each; carriages between Bangor Station and 
Seacourt (1 mile) will be provided for ladies.] 8 to 10.30 p.m.: 
Cinematograph exhibition jof subjects of engineering interest 
in the Picture House, by kind invitation of Provincial Cine- 
| matograph Theatres. 

Friday, August 2nd.—Alternative whole-day excursions : 

| Either (9.15 a.m.) Portrush and Giant’s Causeway (ladies 
| admitted); special train to Portrush, kindly provided by the 
| Midland Railway ; luncheon in the dining-room at the station ; 
| Special cars on electric railway to Dunluce Castle and Giant's 
Causeway ; tea and return to Portrush; dinner in the dining- 
room at the station ; special train to Belfast ; arrive 9.55 p.m. 
Or (9.15 a.m.) Newcastle (ladies admitted); special trian to 
Newcastle, kindly provided by the Belfast and County Down 
Railway ; drive through Tullymore Park ; luncheon in Slieve 
Donard Hotel ; tea; special train to Belfast ; arrive 6.30 p.m. 
in time for most of the cross-Channel steamboats 

Invitations have been received to visit the following works 
on the days specified. Where no day is named the afternoons 
of Tuesday and Wednesday are recommended. Members desir- 
ing to visit any of these works should inform the secretary at 
the earliest possible moment : 

Beljast.—Messrs. David Allen and Sons, 16, Corporation- 
street (printing and publishing); Belfast Corporation Elec- 
tricity Works, East Bridge-street ; Belfast Corporation Fire 
Brigade Station, Chichester-street (5 p.m., Tuesday); Belfast 
Corporation Gasworks, Ormeau-road ; Belfast Corporation 
Tramways, Car Works and Engineering Department, Napier- 
street; Belfast Harbour Works (2.30 p.m., Wednesday) : 
Belfast Ropework Company, Connswater (Thursday morning) ; 
Broadway Damask Company, Broadway (Thursday morning) : 
| Brookfield Linen Company, Crumlin-road, Cambrai-street, and 
Agnes-street (Thursday morning); Messrs. Cantrell and Coch- 
rane, Victoria-square (aérated and mineral waters); Messrs. 
Dunville and Co., Royal Irish Distilleries, Distillery-street 
(11 a.m. to 1 and 3 to 5p.m.); Messrs. William Ewart and Son, 
Crumiin-road Mills (flax and hemp spinning and weaving), 
(Thursday morning); Messrs. Gunning and Campbells, North 
Howard-street, Falls-road (flax and tow spinning), (Thursday 
morning); Messrs. Harland and Wolff, Queen’s Island (2.30 p.m., 
Tuesday); Messrs. Inglis and Co., 35, Eliza-street (bread and 
cake manufactory), (9 to 11 p.m., Friday recommended) : 
Messrs. Workman, Clark and Co., Queen’s-road (10 a.m., Thurs- 
day); York-street Flax Spinning Company, York-street (Thurs- 
day morning. 

Portadown.—Messrs. Hamilton’ Robb (weaving and _ utilisa- 
tion of peat fuel). 

















FORTHCOMING ENGAGEMENTS. 


FRIDAY, anp SATURDAY, JULY 1lrs, 


127TH, AND 13TH. 


THURSDAY, 


THE INSTITUTION OF MUNICIPAL AND CouNTy ENGINEERS.— 
At Caxton Hall, Westminster, and on Saturday at the County Hall, 
Aylesbury. Thursday, 10 a.m., council meeting, presidential 
address, annual general meeting ; discussion on the following 
papers (to be taken as read): ‘* Masonry Dams,” by Mr. F. C. 
Uren; “‘ Bacteria,” by Mr. W. Ransom; ‘ Town Planning in 
Sheffield,” by Mr. C. F. Wike ; ‘‘ Town Planning,” by Mr. W. H. 
Price ; “ Standardisation,” by Mr. E. J. Elford. 6.30 p.m. for 
7 p.m., reception in the Oak Room of the Hotel Cecil, by the 
president ; annual dinner in the Victoria Hall. 9.30 p.m., 
concert. Friday, 10 a.m., discussion on the following papers 
(to be taken as read): ‘‘ Maintenance of Sewers in Hampstead,” 
by Mr. O. E. Winter ; ‘ Bituminous-bound Carriage-ways,” by 
Mr. J.S. Brodie ; “‘ Road Maintenance in Co. Armagh,” by Mr. R. 
H. Dorman ; ‘Scottish Roads,” by Mr. Allan Stevenson; ‘“‘ How 
the new District Committees may Promote the Progress of the In- 
stitution,” by Mr. A. H. Campbell. Saturday, visit to Aylesbury 
and Tring ; 9.15a.m., Marylebone (Great Central Railway). 10.45 
a.m., arrive Aylesbury, proceed to the County Hall; discussion 
on the following paper (to be taken as read): “‘ Municipal Work 
in Aylesbury,” by Mr. W. H. Taylor ; proceed by conveyances 
along roads bituminously bound, tar painted, to the Chiltern 
Hills Spring Water Company’s works, near St. Leonards ; 
1.45 p.m., leave for Tring; 3 p.m., the Hon. Walter Rothschild 
will receive the members at his museum. Full particulars from 
Mr. T. Cole, secretary, 11, Victoria-street, Westminster, 8.W. 


FRIDAY, JULY 12ru. 


Tue Nort oF ENGLAND INsTITUTE OF MINING AND MECHANI- 
caL ENGINEERS.—Excursion to Easington Colliery. Members 
will leave Newcastle-upon-Tyne Central Railway Station at 








* The Institution of Water Engineers. See also page 49. 





those of assessment, but would this not be equally true 
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1.35 p.m., and call at Pelaw at 1.48 p.m. and Sunderland at 
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2.4 p.m. The members will be received by Sir J. S. Barwick, 
Bart., and an inspection made of the surface and other arrange- 


ments. 


FRIDAY, SATURDAY anp SUNDAY, JULY 12TH, 137TH 
AND 14TH. 


THe INSTITUTE OF SANITARY ENGINEERS.—Summer Visit to 
Birmingham. The Midland Hotel has been selected for head- 
quarters. Friday: 9.10 a.m., Train leaves Paddington, 
breakfast on board ; 11.10 a.m., arrive in Birmingham and pro- 
ceed to Midland Hotel; 1 p.m., Reception by the Lord Mayor 
(Alderman Bowater) at the Council House ; Sessional Meeting 
in the afternoon, discussion vn papers ; 7 p.m., dinner, the Pre- 
cident in the chair. Saturday: 10 a.m., Leave hotel by coaches 
to visit sewage farm, filter beds, &c.; visits to University and 
other places of interest ; Sunday : 11 a.m., Service in the Cathe- 
dral Church ; afternoon visits to places of interest. 


TUESDAY, JULY lé6ru. 
ne Royat AuToMOoBILE CLuB.—Standard Car Race (under 
the Open Competition Rules of the R.A.C.) at Brooklands 
Track, Weybridge. Start 11.30 a.m. 


WEDNESDAY, JULY 24rn. 


THe INSTITUTION OF MUNICIPAL ENGINEERS. 
street, S.W. Council meeting at 6 p.m. 


SATURDAY, JULY 27ru. 

THe JuNtoR INSTITUTION OF ENGINEERS will visit Chingford 
reservoir and pumping station (Humphrey gas pump) of the 
Metropolitan Water Board, by permission of Mr. William B. Bryan, 
Chief Engineer to the Board. ‘Train leaves Liverpool-street 
Station (G.E.R., east side suburban platform) at 1.39 p.m. for 
Enfield Lock. 3 p.m. 


39, Victoria- 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The July Quarterly Meeting. 

A SCENE of much animation was presented at Birming- 
ham to-day (Thursday) at the quarterly meeting of the Midland 
iron trade, which was, as usual, attended by large numbers 
of buyers and sellers from the district, and also by contingents 
from South Wales, the North of England, Sheffield, Liverpool, 
London, and elsewhere. It has been several years since a similar 
vathering has found the various iron and steel works of the 
kingdom with more business already in hand not yet completed. 
This being so, manufacturers seemed in no way anxious about 
further bookings, and would only entertain additional business 
at figures which were a considerable advance upon three months 
ago. Prospects are excellent for the autumn and winter, 
and most of the firms at the end of the meeting found themselves 
booked to the end of September, and in some cases up to Christ- 
mas. Some of the finished iron makers and steel manufacturers 
were found to be deprecating any further advances on the ground 
that it would only give an excuse for a further rise in raw 
material, and that it would also tend to let in increased foreign 
competition. Representatives of the engineering industries 
were good customers alike for foundry pig iron, manufactured 
iron, and for steel, and these buyers reported business brisk, 





especially as regards the shipbuilding, railway, and general | 


constructional interests. 


Brisk Inquiry for Crude Iron. 

It is noticeable that some descriptions of Staffordshire 
part-mine pig iron were being quoted about 2s. 6d. or 3s. per ton 
higher than three months ago, but there was a brisk inquiry, 
consumers appearing to be anxious to get hold of as much 
material as could be promised. The blast furnaces are making 
large outputs, chiefly of ordinary forge sorts, but also of good 
foundry descriptions. Best all-mine forge was in satisfactory 
demand at 90s., foundry 95s., and cold blast 120s. The blast 
furnaces in Northampton and Derbyshire are actively engaged. 
Sellers quoted 60s. to 61s. 6d. for the former descriptions and 63s. 
to 64s. for the latter. South Staffordshire common forge iron 
was quoted 58s. to 58s. 6d., and part-mine 62s. 6d. to 63s. 6d. 
Good reports were brought to the meeting by representatives 
from North Staffordshire, manufacturers in which district are 
well engaged, and they quoted 63s. to 64s. for forge sorts, with 
ifs. 6d. to 69s. 6d. for best. 


An Active Demand for Steel. 

Structural engineers and rolling stock makers were 
good customers for various descriptions of steel, considerable 
quantities both of semi-finished and of sections being disposed of. 
The few Midland firms who roll ship plates are very busy, not- 
withstanding considerable German competition, whilst there were 
reports also of American consignments. Bessemer sheet bars 
were quoted £6, Siemens £6 2s. 6d., angles £7 10s. to £7 12s. 6d., 
and joists, £7. The quotations for joists have increased 5s. 
per ton on the quarter, and for Bessemer sheet bars 10s. For 
mild steel rounds £7 15s. was asked, and for flats £8. Steel tees 
and channels were quoted £8 2s. 6d. and ferro-manganese £9 10s. 


Galvanised Sheets. 

There was a moderate demand for plain black sheets 
for use by the galvanisers, singles being quoted £7 17s. 6d., 
doubles £8 2s. 6d. to £8 5s., and trebles £8 12s. 6d. Galvanised 
corrugated sheets were in fair demand, and some descriptions 
were being quoted 7s. 6d. per ton higher than three months 
ago, but prices to-day were somewhat elastic, ranging from 
£12 7s. 6d. down to £12, and makers were complaining that, 
considering the costs of production, there was not much margin 
of profit. All the mills are, however, well engaged. 


Other Descriptions of Manufactured Iron. 

Hoops and strip were in fair demand to-day both on 
home and foreign account. The half-year’s shipments of these 
descriptions compared with a year ago improved in value to 
India from £52,307 to £60,620 and to Egypt from £9666 to 
£11,486, but most of the other markets show a decline. Puddled 
bars command £5 lds. to £5 17s. 6d., or an advance of some 
30s. upon this time two years ago. The merchant bar firms 
are busy, and are quoting £8 2s. 6d. to £8 5s., delivered by canal, 
and £8 5s. to £8 7s. 6d. delivered by road. Puddled bars are 
in some instances being quoted at about 4s. increase on the 
quarter, and merchant bars show an advance of about 7s. 6d. 
on the quarter. Nut and bolt iron was in good demand at 
£7 17s. 6d to £8. The marked bar houses are full up with work, 
and some of them have been offered 5s. per ton above the recent 
basis figure in order to secure early deliveries. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Scarce. 

THE attendance on the Iron Exchange was rather below 
the average, and the scarcity of pig iron is somewhat complicat- 
ing matters. Prices all round are more or less nominal in charac- 
ter, and both buyers and sellers appear to be awaiting the course 








of events. Finished iron and steel steady. Copper weaker, 
and sheets showed a decline of about £2 per ton. English tin 
ingots were also lower, but sheet lead showed no quotable 
change. 


Quotations. 

Pig iron : Lincolnshire, No. 3 foundry, 65s. 6d.; Derby- 
shire, 65s. 6d. to 66s.; Staffordshire, 65s. 6d. to 66s.; Middles- 
brough, open brands, 65s. to 66s.; Scotch: Gartsherrie, 74s. 
to 74s. 6d., with small lots up to 2s. 6d. per ton more; Glen- 
garnock, 70s. to 7ls.; Summerlee, 72s.; Eglinton, 69s. to 
69s. 6d., delivered Manchester ; West Coast hematite, 77s. f.o.t. 
Delivered Heysham : Gartsherrie, 72s. to 72s. 6d.; Glengarnock, 
68s. to 69s.; Summerlee, 70s.; Eglinton, 67s. to 67s. 6d. De- 
livered Preston: Gartsherrie, 73s. to 73s. 6d.; Glengarnock, 
69s. to 70s.; Eglinton, 68s. to 68s. 6d.; Summerlee, 71s. Finished 
iron: Bars, £8 5s.; hoops, £8 7s. 6d.; sheets, £9 to £9 5s. Steel: 
Bars, £7 15s. to £8 5s.; Lancashire hoops, £8 2s. 6d.; Stafford- 
shire ditto, £8; sheets, £8 15s. to £9; boiler plates, £8 15s. to 
£9; plates for tank, girder, and bridge work, £8 5s.; English 
billets, £6 2s. 6d. to £6 7s. 6d.; foreign ditto, £5 lés. to £5 17s. 6d.; 
cold drawn steel, £10 5s. to £10 15s. Copper: Sheets, £94 ; 
tough ingot, £81 5s. to £81 10s.;. best selected, £81 10s. to £81 15s. 

rton; copper tubes, 1l}?d.; brass tubes, 9}d.; condenser, 
103d.; brazed brass tubes, 10$d.; rolled brass, 84d.; brass wire, 
8}d.; brass turning rods, 8}d. to 83d.; yellow metal, 74d. per lb. 
Sheet lead, £21 10s. to £22 per ton; English tin ingots, £210 
per ton ; aluminium, £75 per ton. 


The Lancashire Coal Trade. 

There is practically nothing being done in house coal, 
especially in view of the warmer weather prevailing. Prices, 
however, show little change as compared with last week. Slack 
and steam coal steady. Shipping coal in good demand. 


The Engineers’ Club. 
A general meeting of the engineers who have intimated 
their desire to join this proposed club, numbering over 450, will be 
held in Memorial Hall, Manchester, on Tuesday next at 6 p.m. 


Railless Tramway for Ramsbottom. 

Contracts for the construction of a railless tramway 
between Holcombe Brook and Edenfield will shortly be made by 
the Ramsbottom Urban District Council. The route is 3} miles 
long and the cost, including three cars, overhead fittings, waiting- 
rooms and car sheds, is estimated at £10,000. The cost of run- 
ning is estimated at 8d. per car mile. 


Cotton Prices in Decimals. 

I understand that the Liverpool Cotton Association is 
about to extend the decimal system to the market prices of 
Egyptian cotton Hitherto there has been opposition to the 
change from Alexandria merchants, but this has now been with- 
drawn. With the changed conditions finer quotations will, of 
course, be possible, one sixty-fourth of a penny being the present 
limit, whereas one-hundredth of a penny per pound will be 
possible with two places of decimals. 


Strike at Blackburn. 
; It seems impossible for the engineering trade to con- 
tinue to enjoy a reasonable period of uninterrupted prosperity in 
Lancashire without labour troubles. Blackburn is at present 


| the centre of dissatisfaction, and the foundry labourers are the 


malcontents. These men have struck for higher wages, and the 
engineering trade of this town is suffering accordingly. 


Widnes and Runcorn Transporter Bridge. . 
At a meeting of the Widnes Town Council held on 
Tuesday last it was decided to carry out extensive improvements 
of the Widnes and Runcorn transporter bridge. It has been 
decided to change the system of operation from direct electrical 
to one of rope haulage at a cost of £8675. By this alteration, 
it is explained, the weight of the car will be reduced from 90 to 
60 tons. It will also enable a quicker and more frequent service 
to be maintained. The work will occupy six months, and the 
bridge will have to be closed for two months. 


BARROW-IN-FURNEsS, Thursday. 
Hematites. 

There is a very strong tone in the hematite pig iron 
market. Makers of iron are experiencing a fuller demand for 
iron than has been the fact for a few years, and orders are coming 
to hand from all home sources. There is not much trade on 
offer on continental or colonial account, but the home trade is 
very satisfactory. Steel makers at Barrow and Workington 
have good requirements and are taking supplies of iron direct 
from the furnaces, whilst from outside sources more iron is 
wanted every week. Scotch steel makers are good buyers, and 
heavy deliveries are being made by rail and sea. At Barrow a 
new big furnace has been put into blast. Prices are firm with 
a tendency to further advance, makers quoting 77s. per ton 
net f.o.b. for parcels of mixed numbers of Bessemer iron. For 
special sorts of iron there is an increasing demand, and the 
present price turns out about 80s. per ton. There has been a 
small business done in the warrant market, and sellers are 
quoting 73s. 74d per ton net cash, 75s at three months. 


Iron Ore. 

The iron ore trade is well employed in every part of the 
district. Local requirements are larger and outside business is 
satisfactory. Good average sorts of ore are quoted at 16s. to 
18s. 6d. and the best ores are up to 26s. per ton net at mines and 
firm at that. The demand for Spanish qualities of ore is steady, 
with regular supplies arriving at Barrow and other West Coast 


ports. The current price for best sorts is 21s. 6d. per ton deli- 
vered. 
Steel. 


The steel trade remains very well employed, not only 
at Barrow but in the Workington district. At the former works 
it is some years since the activity was so marked. Rails have 
been rolled for South Africa and other Colonies and also India, 
and are now being despatched. The demand for rails is steady 
and prices are firm with heavy sections at £6 5s. to £6 10s. per 
ton, and light rails are at £6 15s. to £7 2s. 6d. per ton. The 
request for heavy tram sections is on the slow side and the price 
is £7 10s. per ton. For ship plates there is a full demand on local 
as well as general home account, and the mills at Barrow are 
maintaining a good output, many of the plates being quite large 
sizes. Ship plates are at £7 17s. 6d. to £8 per ton, and boiler 
plates are at £8 10s. to £8 12s. 6d. per ton. Billets are in fair 
demand at £5 12s. 6d. per ton, and hoops are at £7 15s. and tin 
bars at £5 10s. per ton, and represent a steady trade for the most 
part. 


Shipbuilding and Engineering. 
; These trades present no new features. All the depart- 
ments are busily employed and likely to remain so for some time 
to come. 


Fuel. 

There is a full demand for coal and coke, and prices are 
firm with good steam sorts of Lancashire or Yorkshire coal at 
13s. to 17s., and East Coast coke is quoted at 23s. 6d. per ton 
delivered. 


Shipping. 
The shipping trade is moderately employed. The iron 
and steel exports are fair and imports are not brisk, except that 
some good arrivals are noted of oil in bulk into Barrow Docks. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

Activity of a very pronounced character continues in 
all departments of the local iron and steel trades. Owing to the 
great pressure of the demand and the difficulty in getting sup- 
plies of raw materials, manufacturers are experiencing an 
anxious time, being still in arrears with deliveries. Another 
factor which tends to prevent production from meeting the 
present heavy requirements is the hot weather hampering 
labour at the furnaces and mills. The men are now earning 
good money, and with the holiday season in full swing there 
is no incentive to work overtime. Meanwhile orders continue 
to accumulate, and there is every prospect of an abnormally 
active period ahead. As regards the position of the lighter 
steel trades of the district, the opening of the half-year has 
brought in a large volume of orders. Favourable reports of 
foreign trade are received. Engineers’ requirements in steel 
forgings, castings, tool steel, and files have never been so heavy 
as now. 


The Coal Trade. 

A strong tone is maintained in the steam coal market. 
The output in the Doncaster district has been lessened owing to 
the holiday feeling imported by the visit of the King and Queen, 
and the disaster at the Denaby and Cadeby Company’s colliery 
will rob the market for the time being of an important supply 
of coal. The tonnage going for shipment is gradually enlarging, 
whilst there is no falling-off in the remarkably heavy require- 
ments of the home market, the railway companies taking large 
deliveries. Prices are firmly held at lls. 6d. to 12s. per ton at 
pits for best South Yorkshire hards, with 10s. 9d. to lls. 3d. 
quoted for best Derbyshire sorts. Contracts are being steadily 
renewed at advances of 2s. 6d. per ton, compared with the prices 
a year ago. As regards gas coal, many collieries have not yet 
overtaken arrears on old contracts, and a heavy tonnage is 
going forward. As a consequence, many of the large gas 
companies are not yet in the market for contract renewals, 
which, in a general way, are based upon advances of 2s. td. 
per ton. 


Slacks and Coke. 

The renewal of contracts for slacks is taking place 
readily at advances of from 2s. to 2s. 6d. per ton on prices ruling 
a year ago. Current demands are very heavy, collieries being 
in arrears with orders. Current prices are from 7s. 6d. to 8s. 6d. 
per ton at the pits. Coke is strong at up to 16s. per ton for best 
washed furnace sorts. 


House Coal. 

Business is very quiet in the house coal trade. As 
only a meagre proportion of the contracts usually arranged 
by this time have been fixed up this year, there is something 
in the nature of a deadlock between coalowners and merchants, 
the former holding out for the 2s. 6d. advance and the latter pre- 
ferring to risk the open market for their supplies. The demand 
from London has tapered off considerably, and stocks are only 
with difficulty kept down at the pits. Collieries, however, are 
confident that the full advance will be secured later on, in view 
of the heavy demands for other classes of fuel. 


The Pig Iron Market. 

Sellers of pig iron continue very indifferent about new 
business, and Lincolnshire and Derbyshire iron are held for 
higher figures. Current quotations are merely some indication 
of the strength of the market, for actual business is small, 
attention being devoted to the execution of the heavy orders 
on hand, while buyers are to some extent chary of placing further 
contracts. Lincolnshire iron, delivered Sheffield or Rotherham, 
net is quoted :—No. 3 foundry, 63s. 6d.; forge, 62s. 6d.; basic, 
64s. 6d. to 65s. Derbyshire foundry and forge iron are quoted 
by makers relatively as dear. Supplies are scarcely sufficient 
to satisfy requirements of the finished iron makers, and there is 
every appearance of forge iron being dear for some time to come, 
the activity in this branch being unprecedented. It is satis- 
factory to note that there are no complaints of railway traffic 
delays, so that the prevailing scarcity of materials is due entirely 
to makers being unable to turn out sufficient to meet the demand. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE pig iron trade of this district is in a very satisfac- 
tory condition, with the most encouraging prospects ; everyone, 
indeed, finds himself justified in employing superlatives when 
describing the state of legitimate business, and certainly there 
is plenty to warrant the sanguine opinions regarding the trade 
of the next twelve months, and probably up to the end of 1913. 
But, unfortunately, the operations of speculators have checked 
the buying of merchants and consumers during the last ten 
days. That, however, is not a matter of much moment to the 
producer at present, for he is very well sold for delivery during 
the current half-year, and need not press any iron on the market 
for sale. It is consumers who are the more ready to operate ; 
makers do not want to commit themselves more heavily forward 
than they are at present, for there is good reason to believe that 
higher prices will rule in the autumn. Almost invariably 
in August, when foreign consumers begin to buy freely for 
autumn delivery, prices move upwards, and there does not seem 
to be anything to prevent the usual experience being repeated. 
The lower prices of this week are regarded as only temporary, 
and are induced to some extent by speculators selling out 
warrants in order to reap the substantial profits that were 
realisable. At the commencement of this month Cleveland 
warrants had touched 57s. 7d. cash buyers, the best price that 
had been known since 1904, and that showed an improvement 
of 3s. 8d. in a fortnight. Since this month opened the prices 
have been somewhat unsettled, and on Tuesday afternoon 
this week had dropped as low as 56s. 2d. cash buyers, or Is. 5d. 
from the best. There was a fall of no less than 5d. on Tuesday 
afternoon, caused by operations in copper. It appeared that 
London firms who had speculated in copper were called upon 
by the banks who had accommodated them with advances 
to reduce their margin in copper, and this compelled those who 
had Cleveland warrants to sell some of them out for cash. 
Thus a considerable number of warrants came upon the market, 
and there was pressure to sell, which at once weakened the price. 
There was nothing in the iron trade which would have adversely 
affected the situation. In the early part of the week 57s. per 
ton was the general quotation for No. 3 Cleveland G.M.B. 
pig iron prompt f.o.b. delivery, but on Tuesday afternoon 
56s. 6d. would have been taken if there had been any buyers. 
However, the copper market was somewhat more favourable 
on Wednesday, and the price of No. 3 went up to 56s. 9d., the 
same figure being quoted for No. 4 foundry, and 3d. less for 
No. 4 forge, and No. 1 is 5s. per ton above No. 3. No. 4 foundry 
is so scarce that No. 3 is being supplied by some makers in lieu 
of it. Of no quality of Cleveland pig iron is there an over- 
production ; even the output of No. 3 is not equal to require- 
ments, and the stock of this in the public stores is declining yet. 


Hematite Pig Iron. 
The condition of the East Coast hematite pig iron trade 
is very satisfactory, and the production exceeds anything 
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ever before recorded, having been considerably augmented 
since April, yet it hardly satisfies the requirements of. con- 
sumers, and more furnaces would be restarted to make this 
description of pig iron if the supply of coke were adequate. 
But ever since the miners’ strike began in March the output 
of coke in the Durham coalfield has been short of the demand, 
and this is leading to numerous offers of German coke, of which 
large quantities could be delivered. Merchants have this week 
been offering Westphalian coke at 17s. per ton f.o.b. Rotterdam, 
and there have also been offers at 2ls. per ton delivered at 
Middlesbrough, but so far no actual business in foreign coke 
seems to have been transacted. Medium Durham furnace 
coke can be obtained at 19s. 6d. to 20s. per ton delivered equal 
to Middlesbrough, and at these figures it is relatively dearer 
than Cleveland pig iron, so that ironmasters are slow about 
entering into large contracts, and prefer to buy from hand to 
mouth. Durham coke is still cheaper than imported coke, 
but the former is too dear, and idle furnaces will not be relighted 
until lower prices rule for coke or still better prices are obtainable 
for the pig iron produced. This week the quotation for mixed 
numbers hematite pig iron has been steady at 73s. 6d. per ton 
for early delivery, and 74s. for delivery up to the end of the 
eurrent year. Prices for East Coast hematite’iron are helped 
upwards by the stiffening of the value of West Coast warrants. 


Iron Ore. 

After a long period of stagnation in the buying of foreign 
iron ore, there is more inclination shown by consumers to place 
orders. It has not been necessary heretofore because pig iron 
makers had large stocks at their works, and they were likewise 
well bought. But stocks have been well nigh cleared out at 
some of the establishments, and buying cannot be much longer 
delayed. Consumers have held back in the hope of getting 
supplies of Rubio ore at easier prices than the merchants quoted 
—2Is. 6d. per ton delivered at Tees wharves has been the nominal 
figure nearly all this year—but merchants could not ask less 
because they could not get any concessions from the Spanish 
mineowners, who are the masters of the situation. Such a 
figure as 21s. 6d. per ton delivered will leave nothing for the 
merchant, who has to pay I4s. to I6s. per ton f.o.b. Bilbao, 
and there is now a 6s. 6d. rate of freight Bilbao to Middlesbrough 
to be reckoned with. Nevertheless, in special circumstances 
20s. 103d. was accepted, and in ordinary circumstances 21s. 
is said to have been taken. The dearness of Rubio ore is driving 
ironmasters to import other foreign iron ores, for which the com- 
petition is not so great. Some of the merchants have put up 
their price of Rubio ore to 22s. delivered at wharf in this district. 


Realised Price of Cleveland Pig Iron. 

After an examination of the ironmasters’ books it has 
been certified by the public accountants appointed by the 
Cleveland Ironmasters’ and Cleveland Blast Furnacemen’s Asso- 
ciations and by the North-Eastern Railway Company that the 
net average price realised by the makers for the No. 3 Cleveland 
pig iron which they delivered during the second quarter of the 
eurrent year was 50s. 0.43d. per ton, showing an increase of 
ls. 8.27d. per ton, a larger increase than has been known for a 
long time. According to the sliding scale arrangement the 
wages at the blast furnaces in the North-East of England were 
advanced 2} per cent. from 6th inst., while the railway rates for 
the carriage of ironmaking materials over the North-Eastern 
Railway were advanced 2 per cent. 


Manufactured Iron and Steel. 

Never has there been so much activity in the finished 
iron and steel industries asi s reported at present, the mills being 
in the fullest operation, and yet manufacturers are not fully abreast 
of their contracts. It has become exceedingly difficult to place 
further orders, especially for early execution, because producers 
are not able to deal with them. No changes in the prices of 
finished iron and steel have been made this week; the general 
tendency is towards further advances. Steel ship plates are at 
£7 15s., iron ship plates at £7 10s., steel ship angles at £7 7s. 6d., 
iron ship angles at £8, common iron bars at £8, basic steel bars at 
£7 15s., Siemens steel bars at £8 5s., steel hoops at £7 15s., steel 
joists at £6 17s, 6d., and iron ship rivets at £8 17s. 6d., all less 
23 per cent. f.o.t. Galvanised and corrugated steel sheets, 
24 gauge, are at £12 5s. per ton, less 4 per cent. f.o.b. Heavy 
steel rails are generally quoted about £6 7s. 6d. net f.o.b. 


Shipbuilding and Engineering. 

The activity at the shipyards is unprecedented, and 
would be greater still if the supply of labour and materials were 
equal to requirements. Firms in this district are making haste 
to extend their operations. Eltringham and Co., of South 
Shields, whose present position is needed for the extensions of 
the Middle Dock Company, have acquired the Howdon Yard of 
Palmer’s Shipbuilding and Iron Company, an establishment 
that has been entirely idle for many years. In addition to 
carrying on shipbuilding there they will add a new graving dock. 
Swan, Hunter, and Wigham Richardson’s at Wallsend-on-Tyne, 
who are credited with having two years’ work on their books, are 
reported to have acquired a site on the Wear on which to esta- 
blish a new shipyard, to which they can transfer surplus work 
from Wallsend instead of having to sublet it, as they have lately 
had to do. The firm is promoting a syndicate to acquire and 
carry on the old Londonderry Shipyard, which has been idle for 
years. Readhead and Sons, South Shields, are adding another 
dry dock to their establishment, and Smith’s Docks Company at 
South Bank on the Tees is about to construct two new graving 
docks there and is also completing another at South Shields. 
Mr. Tom Westgarth, of Middlesbrough, joint managing director 
of Richardsons, Westgarth and Co., engine builders, &c., Middles- 
brough, Sunderland, and the Hartlepools, has resigned his 
position, but will retain a seat on the board. Mr. D. B. Morrison 
will now be sole managing director. He has appointed Mr. E. 
Hall—Brown to be general manager of the Middlesbrough Works. 
Mr. Hall—-Brown is now president of the Institution of Engineers 
and Shipbuilders in Scotland. F 


The Coal Trade. 


The coal trade of this district is showing more favour- 
able features than for several months, depression is giving place 
to activity, and prices are beginning to improve again. The 
outlook is undoubtedly brighter, and pits are more fully em- 
ployed, because there are more steamers available and coal can 
be exported more freely. Consumers are keener buyers, and 
especially is the demand better on export account, as freights 
are becoming stiffer. There have been heavy charterings lately. 
The coal shipments from the Tyne during the past half-year do 
not come out well, but there is the miners’ strike in March and 
April to account for this. The North-Eastern Railway Company 
is now proceeding with the construction of new coal shipping 
staiths at Dunston-on-Tyne. A brisk demand for bunker coals 
is now reported, and the price of ordinary is 10s. 9d., with best 
at lls. 3d. delivered Tyne Dock. Best gas coals are at 13s., 
and seconds at 11s. 3d. Foundry coke has risen to 22s. 6d. per 
ton f.o.b.; furnace coke is at 19s. 6d. to 20s. delivered at Middles- 
brough ; and gas coke at 18s. per ton f.o b. 





NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Weaker Tendency in Warrants. 

: THE very strong upward movement in pig iron warrants 
which took place last week has been followed by a reaction, 
and prices this week have been considerably lower. Selling 





orders are reported to have come freely from the south, which 


was also the principal source of the buying that led to the recent 
decided upward movement. There appears to be a lack of 
material support in local speculative circles, which may be 
accounted for by the fact that the annual trade holidays are 
now commencing, and will extend over next week. Business 
has been done this week in Cleveland warrants from 56s. 114d. 
to 56s. 24d. cash, 57s. 44d. to 56s. 94d. one month, and 57s. 94d. 
to 57s. 1d. three months, transactions also being recorded for other 
fixed dates, including 56s. 4d. for delivery in fifteen days and 
56s. 94d. twenty-five days. Since last report there has been 
an increasing business in Cleveland iron for use in Scotch foun- 
dries, and the imports into Scotland, which were over a succes- 
sion of weeks reduced through the influence of strikes, are now 
assuming normal proportions. The continued reduction of 
stocks of Cleveland iron and the good shipments have had a 
strengthening effect on the legitimate market, altogether inde- 
pendently of speculative operations. 


Scotch Pig Iron Trade. 

Good deliveries of pig iron were made in the early 
part of the present week, but as many consumers are now 
closing down their works for the annual trade holidays, there 
is a quieter feeling in the market at the time of writing. There 
are 85 furnaces in blast in Scotland, compared with 79 at this 
time last year. As an opportunity was afforded for renovation 
of furnaces during the recent strikes, it will not be so necessary 
at this holiday time to put furnaces fully out of blast for repairs, 
so that the production of raw iron is likely to be maintained, 
at least with furnaces on slack blast, if not in full working, 
during the coming week. Prices have again this week been in 
some instances. 6d. per ton higher. Free at ship at Glasgow, 
Govan and Monkland, Nos. 1, are quoted 66s. 6d.; Nos. 3, 65s.; 
Carnbroe, No. 1, 69s. td.; No. 3, 65s. 6d.; Clyde, No. 1, 73s. 6d.; 
No. 3, 69s.; Calder and Summerlee, Nos. 1, 74s.; Nos. 3, 69s.; 
Gartsherrie and Langloan, Nos. 1, 74s. 6d.; Nos. 3, 69s. 6d.; 
Coltness, No. 1, 89s. 6d.; No. 3, 70s.; Eglinton, at Ardrossan or 
Troon, No. 1, 66s.; No. 3, 65s.; Glengarnock, at Ardrossan, 
No. 1, 74s.; No. 3, 69s.; Dalmellington, at Ayr, No. 1, 67s.; 
No. 3, 65s.; Shotts, at Leith, No. 1, 74s. 6d.; No. 3, 69s. 6d.; 
Carron, at Grangemouth, No. 1, 75s.; No. 3, 70s. perton. There 
has been a considerable improvement in the shipments of Scotch 
pig iron abroad, the quantities sent coastwise being also better 
than usual. 


Higher Prices for Hematite. 


There has been more inquiry for Cumberland hematite 
warrants on Glasgow Exchange since last report Towards the 
end of the past week 2000 tons were purchased for cash at 74s. 
per ton f.o.b. Cumberland ports, and this week a quantity of the 
same kind of iron was taken at 74s. 6d. for delivery in three 
months. Scotch hematite pig iron has been advanced Is. per 
ton, merchants now quoting 78s. for delivery at West of Scotland 
steel works. 


Great Activity in Shipbuilding and Engineering. 

The occurrence of the Clyde workmen’s summer holi- 
days finds the shipbuilding and engineering works so busy that 
there has been a tendency to curtail the time the works are 
closed. At Greenock and Port-Glasgow, where holidays are 
now about finished, the work on hand is perhaps larger than at 
any former time, and extensive additions are being made to 
some of the works, so that their capacity of output may be 
increased. At Glasgow very large and pressing contracts are 
in course of execution, and in some cases the men have been 
informed that their services will be welcome if they return to 
work earlier than has been usual. The report is, indeed, current 





that men have been promised overtime rates during the day if 
they remain at work during the holiday week, but, of course, 
this can only be in cases where special pressure is being used to 
finish contracts. Not only are boilermakers and marine engi- 
neers as well as shipbuilders unusually busy, but the holidays are 
being reduced at some of the locomotive engineering works in 
Glasgow. On the other hand, there is not wanting among 
masters and managers as well as workmen a feeling that in the 
present time of extreme tension some relaxation is necessary, 
and in a majority of cases it is expected that works now closing 
will be kept shut until the 22nd current. 


Finished Iron and Steel. 





The malleable iron and steel works in the West of 
Scotland have been as busy as possible up till now, when they 
are closing down for the holidays. When they reopen there will 
be plenty of work to go on with as a rule, but the amount of 
fresh business coming to hand has recently been comparatively 
light. Notwithstanding the very material increase in prices of 
raw iron, producers of finished material have been accepting 
business at the prices fixed some weeks ago. In not a few minds 
there is an impression that a point has probably now been 
reached when to raise prices further would necessarily check the 
inflow of orders, and this view would seem to have some confirma- 
tion from the halting nature of the Board of Trade returns for 
the past month. Prices of malleable iron are on the basis of 
£7 15s. for crown bars, and those of steel on that of £7 17s. 6d. 
for ship plates, less the usual 5 per cent. discount for Clyde 
delivery. 


The Coal Trade. 

The coal trade has been active throughout Scotland, 
with good shipments and a heavy inland consumption. The 
latter is likely to be considerably diminished in the next week or 
two owing to holidays. Prices for all descriptions of coal are 
fully maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A Decline all Round. 
THE publication of returns just made show that there 


‘has been, as everyone expected, a heavy all-round decline in 


exports. From the four principal Welsh ports alone there was 
a falling-off in the foreign and coastwise trade of 1,935,000 tons. 
Including loss in bunker coals, for which returns are not yet 
complete, patent fuel and coke, the total decline will in all like- 
lihood amount to nearly 3,000,000 tons, equal to a full three 
weeks’ production or four weeks’ shipments, all due to the coal 
strike and other troubles. 


The Minimum for Miners. 

Mr. Dalziel, the secretary of the employers’ representa- 
tive South Wales Coalowners’ District Board, has received the 
award of Lord St. Aldwyn fixing the minimum rate of wages and 
rates for the several classes of workmen in the South Wales 
coalfield. 
standard rate, hereinafter fixed for each class of underground 
workmen, to which is to be added the percentages from time to 
time payable under the Conciliation Board agreement of Decem- 
ber, 1910. Thus the collier in charge of a working place who is a 
regular pieceworker and is prevented from earning piecework 
—_ by a fault in the seam or other causes arising in the colliery 
and beyond his control, or by a request from the management to 
work away from his working place on more than seven days 
during a period of three months, will obtain 4s. 7d. General dis- 
cussion has followed the publication of the award, the miners’ 
leaders reserving their opinions until they have had a full critical 
examination. Some of them think that the award will create 
dissatisfaction, though others consider it advantageous in some 


It states that the general rates of wages shall be thes 


particulars. At Cardiff it is estimated that the increased cost 
of output consequent upon the award will be very heavy, and 
that a tangible advance in the price of coal will follow. It is 
calculated that for the three collieries in the Rhondda the 
labourers’ wages will be increased by £4000 a year, and taking the 
effect of the new Mines Act and the Insurance Act, that an 
approximate increase of £20,000 will be the probable result. 


Latest, Cardiff, July 10th. 

Firm conditions were to-day in evidence in all branches 
of the large steam coal trade. Smalls remained in toleral)« 
request; with supplies increasing the tendency was easicr. 
With the heavy Admiralty business and increased demand fromm 
other directions most of the leading colliery owners were repoit. 
ing full order books for the remainder of the month, but a few 
were still offering spot quantities to release the wagons required 
to keep the pits working regularly. For this reason ‘‘ parcels ”’ 
were now and then to be had on easy terms for immediate shi))- 
ment, but buyers were slow in going above 17s. 6d., and sone 
parcels were to be had for 17s. 3d. The same applied to Moi. 
mouthshire coal. There was a relaxation in smalls following t)ic 
heavier tonnage arrivals and more regular working of pit.. 
Latest: Best steam coal, 17s. 3d. to 17s. 9d.; best second», 
16s. 6d. to 17s.; seconds, 15s. 9d. to 16s. 3d.; ordinaries, 15s. to 
lis. 6d.; best drys, 16s. 6d. to 17s. 3d.; ordinary drys, 14s. 6d. 
to 15s. 3d.; best bunker smalls, 10s. 3d. to 10s. 6d.; best ordin- 
aries, 10s. to 10s. 3d.; cargo smalls, 9s. 3d. to 9s. 9d.; inferior 
8s. 6d. to 9s.; washed smalls, lls. to lls. 6d.; best Monmout! 
shire black vein, large, 15s. 3d. to 15s. 6d.; ordinary Western, 
l4s. 6d. to 15s; best Eastern, 14s. 3d. to 14s. 6d; seconds, 
13s 9d. to I4s. 3d. Bituminous: Best households, 19s. to 
20s.; good households, 17s. 6d. to 18s. 6d.; No. 3 Rhondda, 16s. 
to 17s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda, Ils 9d. to 
12s. 3d.; through, 10s. 6d. to 11.; No. 2, smalls, 8s. 9d. to 9s. 3d 
Patent fuel, 18s. to 18s. 6d. Coke: Special foundry, 27s. to 
29s.; good foundry, 22s. to 25s.; furnace, 19s. to 21s. Pitwood, 
21s, 3d. to 21s. 9d. 


Newport (Mon.). 

July 9th: There was a steadier tendency in the steam 
coal trade. New business was not of an active character, but 
the improved position of the collieries on the heavy Egyptian 
and Italian orders, together with better tonnage arrival, causes 
a more confident opinion as to the future, Colliery owners 
were quoting more freely for the second half of the month, 
but in some cases accepting relatively easy figures for supplies ; 
standing smalls more plentiful. Best Newport black vein, 
large, 15s. to 15s. 3d.; Western Valleys, l4s. 3d. to 14s. 9d.; 
Eastern Valleys, I4s. to 14s. 3d.; other sorts, 13s. 6d. to 1I4s.; 


best small, 9s. 6d. to 10s.; seconds, 8s. 6d. to 9s.;  inferiors, 
8s. to 8s. 6d.; Bituminous: Best house, 18s. to 18s. 6d.; 
seconds, 16s. 6d. to 17s. 6d. Patent fuel: 18s. to 19s. Pitwood, 


21s. 3d. to 2Is. 6d. 
Swansea. 

No material alteration in the general character of the 
anthracite coal market, the undertone remaining steady to firm. 
Anthracite coal: Best malting, large, 23s. to 25s. net ; second 
malting, 20s. to 22s. 6d. net; big vein, 16s. to 18s., less 24 ; 
red vein, 12s. to 13s. 6d., less 24; machine-made cobbles, 
22s. to 24s. net; Paris nuts, 23s. to 25s.; French nuts, 23s. to 
25s. net ; German nuts, 23s. to 25s. net ; beans, 22 s. 6d. 


- 





net ; machine-made large peas, I4s. 3d. to 15s.; net; rubbly 
culm, 7s. 9d. to 8s. 3d., less 2}; duff, 4s. 6d. to 5s. net. Steam 





coal: Best large, 18s. 6d. to 18s. 9d., less 24; seconds, 14s. 6d. 
to 15s. 3d., less 2}; bunkers, 10s. 6d. to 11s. 6d., less 24 ; small, 
9s. 6d. to 10s. 6d., less 2}. Bituminous: No. § Rhondda, 18s. 
to 19s., less 2}; through, 15s. to 16s. 6d., less 24; small, 10s, 6d. 
to lls. 6d. Patent fuel: 16s. 6d. to 17s. 6d., less 24. 


Iron and Steel. 

Dowlais made up for its recent holiday, having prac- 
tically a full week’s work last week, all employers being fully 
engaged. The Bessemer, Siemens and blast furnaces were 
all actively worked, and the total output was very large. The 
Goat Mill turned out a large tonnage of steel rails, steel sleepers, 
tie-bars, &c., and loads of materials were conveyed from the 
works. The Big Mill was occupied with ship plates, fish plates, 
light sections of rails, underground steel arches, curves, and 
gutter iron. The mechanical department was well employed. 
Latest quotations:—Pig iron: Hematite mixed numbers, 
73s. 1}d. cash, 73s. 5d. month; Middlesbrough, 56s. cash, 
56s. 34d. month; Scotch, 62s. 14d. cash, 62s. 5d. month ; 
Welsh hematite, 78s. 6d. to 79s. 6d. dd.; East Coast hematite, 
77s. 6d. to 78s. c.i.f.; West Coast hematite, 79s. to 80s. c.i.f.; 
steel bars, Siemens, £5 15s. to £5 17s. 6d.; Bessemer, £5 12s. 6d. 
to £5 15s.; heavy sections, £6 5s. to £6 10s.; light sections, 
£6 10s. to £6 15s.; Bessemer bars, £5 2s. to £6 15s.; £5 15s. to 
£5 17s. 6d.; Rubio, 20s. 6d. to 21s. Other quotations : Copper, 
£72 17s. 6d. cash, £73 15s. 3d. three months Lead: English, 
£19; Spanish, £18 10s.; Spelter, £25 17s. 6d. per ton. Silver. 
27,0. per ounce. 


Tin-plate. 

No alteration in the market. Quotations as follows : 
—Ordinary plates, 14s 9d.; C.A. roofing sheets, 30 g., £9 5s. 
per ton; big sheets for galvanising, 30 g., £9 5s. per ton: 
finished black plates, £11 5s.; galvanised sheets, 24 g., £12 to 
£12 5s. per ton; block tin, £202 cash, £197 three months. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, July 3rd. 


Inquiries for various kinds of machinery have recently 
appeared upon the market, and orders are to be placed during 
July. Inquiries for machinery are a new and encouraging 
feature, especially as many of them are for large quantities. 
The agricultural interests throughout the West are good buyers 
of all kinds, and the implement makers especially are being 
called upon to furnish equipment of the latest makes for farm 
purposes. The smaller shops employing from ten to one hun- 
dred men are becoming better buyers than usual for much opera- 
ting machinery connected with various lines of manufacturing. 
The steel market generally is very strong. The mills as a rule 
are working to almost maximum capacity. This condition 
lessens competition, moderate as it has been. Theironmills are 
better employed than for some months, which is largely due to 
the heavy demand for common iron for car building purposes. 
Blast furnaces are pretty well sold up for the summer and addi- 
tional capacity is about to be added. The pipe mills are over- 
crowded with work and are practically assured of maximum 
demand for the rest of the year. Basic pig is very active and 
billets have advanced under the general hardening of prices. 
The present iron and steel conditions are encouraging to all 
manufacturing interests, and buyers are not objecting to prices. 
It appears to be the intention not to take advantage of the public, 
especially at the present time, as we are entering upon two dull 
summer months. Crude iron for cast pipe and steel plate for all 
manner of purposes are the most active articles on the list. The 
copper market is quiet and dull. Selling agencies maintain elec- 
trolytic at 17.75. The Calumet and Hecla Company is holding 
at 18 cents and will sell for nothing less. Receipts of tin from 
June, 2108 tons; afloat, 2394 tons, of which 1013 tons will 





arrive in a day or two. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THERE is scarcely any change to note in the condition 
of the Rhenish-Westphalian iron and steel industry, except that 
oops met with an advance some weeks ago. The business on 

oreign account shows increasing firmness, and numerous con- 
tracts of weight are being secured, principally for forward 
delivery. Bars and plates remain in vigorous demand, and if 
vices for the first-named article have been a shade easier where 
iorward sales have been concerned, this has been rather an 
_xception; the reserve practised by dealers is but of a passing 
»ature, and is not likely to have any influence on prices, because 
there is but very little difference now between inland quotations 
nd those for export. The Union of German Ironfounders have 
resolved upon an advance of M.1 per 100 kilos. from July Ist 
of this year. 


List Quotations. 

The following are the latest list rates per ton free at 
works : Raw spathose iron ore, M.12.20; roasted ditto, M.17.50; 
Nassau red iron ore, M.14.50; spiegeleisen, 10 to 12 per cent. 
vrade, M77; Rhenish-Westphalian and Siegerland forge pig, 
\1.65 ; iron for steel making, Siegerland quality, M.67 to M.69 ; 
Rhenish-Westphalian sorts, M.70 to M.71; German Bessemer, 
M.77; Luxemburg forge pig, No. 3, M.56 to M.58 ; German foun- 
dry pig, No. 1, M.73.50; No. 3, M.70; German hematite, 
M.77.50; good merchant bars, common quality, M.117 to 
M.122.50; iron bars, M.140 to M. 143; basic hoops, M.140 to 
M.145; common steel plates, M.132 to M.135; steel plates for 
hoilermaking purposes, M.142 to M.145; sheets, M.142.50 to 
M.147; drawn iron or steel wire, M.127.50. 


Coal in Germany. 


An exceedingly good trade was reported for engine | 


classes of fuel during the last two weeks in June, and the small- 
ness of supplies, so long complained of, has further increased, 
tor now the sugar mills are coming forward with their require- 
mente ; deliveries for July will almost certainly show arise. Upper 
Silesian coke meets with vigorous request. Foundry coke is quoted 
M.18 to M.20 p.t.; blast furnace coke, M.15.50 to M.17.50; 
and best sorts, M.20 to M.23 p.t. Briquettes are in compara- 
tively slow request at M.11 to M.14. 25 p.t. 


Austria-Hungary. 

Good accounts can be given of the activity prevailing 
in the iron and steel industry, mills and factories being generally 
well supplied with work for home and foreign consumption. 
The building and engineering departments are purchasing freely. 
A lively business is being done in the pit coal trade, and for 
brown coal a strong demand can likewise be reported, the prices 
realised being satisfactory. Owing to an increasing request 
from the ironworks coke has been very stiff. 


The Belgian Iron Market. 

Brisk activity is reported to exist in all the iron and 
steel trades, with prices tending upwards, Demand quite 
recently has been just a trifle less brisk, consumers having placed 
heavy requirements previously. Pig iron is firmer than ever 
at 74f. to 75f. p.t. for good forge quality, 79f. to 80f. p.t. for 
basic, and 79.50f. to 80f. p.t. for foundry pig, free place of con- 
sumption in the Charleroi district. Small lots only are available, 
forge pig being particularly scarce. An entire want of animation 
is complained of for scrap iron, and a further depression in 
quotations will probably be caused by the heavy lots that the 
State Railways will throw on the market shortly. Semi-finished 
steel sells freely, and consumers are already beginning to secure 
supplies for next quarter at the prices now ruling. The pro- 
longation of the International Rail Convention has further 
stiffened the condition of the rail market ; girders are in very 
good call, whereas the demand for plates has lost a little of the 
former briskness. A healthy business continues, however, to 
be done at 175f. p.t. for inland consumption Constructional 
plates are readily disposed of at 200f. to 210f. p.t. Heavy 
plates in steel stand at £6 12s. to £6 14s. p.t., f.0.b. Antwerp ; 
jin. plates, £6 18s. p.t.; and ,;in. plates, £7 2s. p.t., f.o.b. Ant- 
werp. A slight quietening down is felt in bars, and rates were 
a shade easier last week. Basic bars that had risen to £5 16s. 
p.t., and even reached £5 18s. in some instances, cannot now 
realise more than £5 15s. to £5 16s., and there is some talk of 
£5 13s. having been taken. Hoops continue to move upwards, 
and less than £7 p.t. for export and 190f. p.t. for inland con- 
sumption is rarely accepted. The business being done in coal 
is steady and regular in Belgium, but there is rather less anima- 
tion than previously.’ The colliers’ strike, though of short 
duration, has not been without influence on the coal market, for 
the want of supplies, keenly enough felt before, has naturally 
increased in consequence of a reduced output, and there is con- 
siderable stiffness shown in prices. Briquettes are fluctuating, 
some producers being inclined to grant concessions, while others 
have tried to carry an advance of If. p.t. 





LAUNCHES AND TRIAL TRIPS. 





r 


RussIAN PRINCE, steel screw steamer ; built by the Tyne Iron 
Shipbuilding Company ; to the order of the Prince Line, Limited; 
dimensions, 357ft., 48ft. by 28ft. 3in.: to carry 5800 tons dead- 
weight ; engines, triple-expansion, 25in., 42in. and 68in. by 
48in. stroke, pressure 180 1b. per square inch ; constructed by 
the Wallsend Slipway and Slokjobating Company, Limited ; 
built on the Isherwood system, constructed for burning both 
coal and oil fuel ; has seven double oil tanks having capacity 
in holds and trunks for 5200 tons of kerosene or benzine ; launch, 
July 2nd. 

Dimsoora ; built by Swan, Hunter and Wigham Richard- 
son, Limited ; to the order of the Melbourne Steamship Com- 
pany, Limited; dimensions, 360ft., 50ft. by 34ft.; to carry 
passengers and general cargo; engines, quadruple-expansion ; 
constructed by the builders ; 134 knots, trial trip, July 4th. 

San Dunstano; built by Swan, Hunter and Wigham Richard- 
son, Limited ; to the order of the Eagle Oil Transport Company, 
Limited ; dimensions, 420ft., 54ft. 3in; to carry 9000 tons 
deadweight ; engines, triple-expansion ; constructed by the 
builders; designed to carry oil in bulk; trial trip, 11} knots, 
July 8th. 








Contracts.—Ed. Bennis and Co., Limited, have recently 
received twenty-four separate orders for a total of ninety-two 
mechanical stokers of various types, rather over a third of the 
number being repeat orders. This firm has also received orders 
for a number of elevators, coal conveyors, bunkers, &c.—Follow- 
ing on the recent success in obtaining an order from the Japanese 
Government for four large gas engine-driven alternators for 
railway work, Dick, Kerr and Co., Limited, of London and 
Preston, have secured from a Japanese Hydro-electric Power 
Company what is claimed to be the largest order for water- 
driven alternators which has been placed in this country The 
order covers six alternators, poo of 7775 kilovolt-ampéres 
capacity, representing over 60,000 horse-power.—We are 
informed that the contract for the supply of all the chisel and 
smiths’ tool steel for the Great Western Railway for the year 
ending June, 1913, has been placed with the Pearlite Steel 
Company (1910), Limited, Sheffield. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch 
25, thampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
lication ; the second date at the 
advertisement of the acceptance 





The first date given is the date of a 
end of the abridgment is the date of t 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridament, give notice at 
the Patent-offce of opposition to the grant of the Patent. 


STEAM GENERATORS. 


13,468. June 6th, 1911.—Avuromatic Steam Borer FEEDING 
Apparatus, H. Gravenhorst, Barum, Wolfenbiittel, Ger- 
many. 


The boiler feed valve A has pivoted to its cover a lever B 
carrying at one end a weight C, and at the other end a hollow 
vessel D. This vessel is connected by pipes E and F to the gauge 


part A to the chamber D, which supplies the heaters. In opera- 
tion steam is admitted past the throttle valve E to the high- 
pressure part A and is thence conducted to the heaters. When the 
required pressure has been attained in these heaters the steam 
within the pipe F and cylinder G forces down the piston H. 
This frees the lever J and allows a by-pass valve K to open. 
Any steam not required by the heaters is thus utilised for the 
production of work in the low-pressure part B. By means of 
the lever L attached to the spindle of the governor-controlled 
throttle valve E it is arranged that the by-pass valve K can only 
open when the turbine is running slow.—June 19th, 1912. 


CONDENSERS AND FEED-WATER HEATERS. 


13,848. June 10th, 1911.—Conpensers, E. Hall—Brown, 150, 
Hyndland-road, Glasgow. 

A is the body of the condenser, B the steam inlet, and C the 

condensed water outlet. The steam entering the duct D throws 


| down its entrained water, which thus reaches the well E without 


passing over the condensing surfaces. The more or less dry 
steam flows up through the port F, strikes against the baffle G, 








glass and with the interior of the boiler respectively. Normally 
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the vessel D is fitted with boiler water. When the level of the 
water in the boiler falls so as to uncover the ends of the pipes 
E F the water in the vessel begins to drain out, thus allowing the 
weight C to operate the feed valve A. The fact that the water 
in the vessel D shifts its centre of gravity nearer the fulcrum of 
the lever B when the latter tilts ensures the quick opening of 
the feed valve.—June 19th, 1912. 


INTERNAL COMBUSTION ENGINES. 


25,475. November 15th, 1911.—Inrernat COMBUSTION 
Motors WITH SLIDE VALVE Action, M. Fischer, 55, Rieter- 
strasse, Zurich, Switzerland. , 

Crescent-shaped slide valves A, B, work in suitable grooves in 
the cylinder and have their faces in contact with the piston. 


N°25,475 





The slide valves are driven by half-time cams C D and bell levers 
EF. It is claimed that the arrangement secures the exact 
guiding of the valves in the cylinder and the proper packing of 
the piston, valves, and cylinder.—June 19th, 1912. 





TURBINE MACHINERY. 


2094. January 26th, 1912.--Steam TurBINEs, W. J. Parkyn, 
of Daniel Adamson and Co., Dukinfield, Cheshire, and T. D. 
Nuttall, of Bentley and Jackson, Limited, Bury, Lancashire. 

This turbine is intended for use in paper mills and elsewhere, 
where, in addition to power production, steam is required for 
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drying or heating purposes. The turbine is divided into two 
parts A and B by a diaphragm C. This diaphragm is provided 





with ports whereby steam is conducted from the high-pressure 














and then obtains access to the cooling surface of the tubes H. 
The water caught by the tray G flows through a hole J in it and 
reaches the well E without being cooled by the condenser tubes. 
The condensed water is drawn off over a weir K in such a way 
that the oil floating on the surface is left behind. It is claimed 
that the mean temperature of the condensed water drawn off 
| is considerably higher than that ordinarily oceurring.—June 19th, 
} 1912. 





DYNAMOS AND MOTORS. 


13,570. June 6tk, 1911.—IMPROVEMENTS RELATING TO REGU- 
LATORS FOR DyYNAMO-ELECTRIC Macuines, The British 
Thomson-Houston Company, of 83, Cannon-street, E.C., 
and Alan Adair Pollock, of Louiville, Park-road, Rugby. 

A resistance"is connected in series with the generator. Thi- 
resistance is ¢ nnected to the terminals of a spring-controlled 
vibratory contact B adapted to short-circuit the resistance 
each time that the contacts are closed. The vibration of this 
contact is controlled by an electro-magnet C which is provided 
with two windings, one of which D is inseries with the armature 
circuit of the generator and the other E inshunt thereto. The 
vibratory contact is fitted to an armature F arranged in proxi- 
mity to one end of the core G of the winding. At the other 

end of the core there is a second spring-controlied armature H, 

| which controls a contact K for interrupting the connection 

between the generator and the accumulator. The two windings 
| on the magnet act in the same direction, and when the governor 
is driven at a speed sufficient to generate a potential equal to 
that of the battery the armature H of the electro-magnet which 
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earries the contact K, controlling the armature circuit of the 
machine, is closed automatically, and as soon as the current 
delivered reaches a predetermined value the vibratory armature 
F is caused to alternately open and close the shunt around the 
resistance in the field of the machine, so as to regulate the voltage 
generated by the machine, this vibration being produced in 
a well-known manner. Any tendency to increase in voltage 
and consequently current at the terminals of the machine is 
checked by the automatic change of the rate of the vibration 
of the contact produced by that current in the windings of the 
electro-magnet. When the generator is not running or is running 
| at too low a speed to generate the required potential, the reversal 
| of the current which is produced in the series winding of the 
| electro-magnet causes the contact K in series with the armature 
| circuit to be opened, thereby disconnecting the battery from the 
| generator ; this contact, being controlled by a spring. is held 
| open until the generator is again driven so as to raise its voltage 
| and cause the potential winding on the electro-magnet to attract 
the armature and close the battery circuit.—June 19th, 1912. 





7135. Mareh 23rd, 1912.—AN ARRANGEMENT FOR STARTING 
Groups oF ELECTRICAL MACHINES CONSISTING OF A SyN- 
CHRONOUS AND AN ASYNCHRONOUS MACHINE CONNECTED 
IN CASCADE WITH IT, Ateliers de Constructions Electriques 
de Charleroi, of Charleroi, Belgium. 

The position of the rheostat R is first fixed, so that the genera- 
tor when running at or near synchronous speeds, gives approxi- 
mately the normal voltage, and between the slip rings a triphase 
resistance Ri is connected, which is of such a value that the 
machine may attain the desired speed, whilst only taking a 
small current. The main switch may then be closed, and as 
soon as the speed of the group approaches its normal amount, 
the monophase resistance Rm is inserted between two of the 
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slip rings and then progressively diminished. Even before 
this rheostat Rm is short circuited, perfect synchronism is 
automatically obtained owing to the watt currents, this result 
being shown by means of the voltmeter V. The slip rings are 
then entirely short-circuited, this operation producing no 
increase of current in the stator, seeing that exact synchronism 
has already been obtained. The brushes may finally be raised 


N° 7135 


Main Switch 
( Stator 







—_—e 


_ 


— 


and the starting is terminated. The converter is then ready to 
be loaded. The starting may also be effected by dispensing 
with the triphase rheostat R ¢, and only utilising a monophase 
rheostat R m placed between two of the slip rings. This arrange- 
ment, however, has the disadvantage of generating in the stator 
S secondary currents of a frequency different from that of the 
supply.—July 19th, 1912. 


7578. March 28th, 1912.—IMPROVEMENTS IN AND RELATING 
To Brush HoL”pers ror DyNAMO-ELECTRIC MACHINERY, 
Aktiengesellschaft Brown, Boveri and Co., of Baden, 
Switzerland. 

The brash holder A is constructed of insulating material 
and has aperutres B, D, and F. Through the aperture B brushes 
C are placed. The plate A is connected to the machine bearing 
end-bell by bolts passing through the holes N. Metal brackets 


E passing through the holes D are attached at the parts F by screws | 


N°7578 











(+ to the main frame or holder A, these screws G serving at the 
same time to secure the leads H. The brackets E carry pivots 


for the holding-on levers 1, to which the brushes C are connected | 
by the terminal K, the requisite pressure of these lever= on the | 


brushes being obtained by means of springs L. The electrical 
connection M has one end soldered to the terminal K and the 
other to a bracket E.—July 19th, 1912. 


FURNACES. 


6248. March 13th, 1912.—ImprRovEMENTS IN MEANS FOR Con- 
NECTING ELECTRODES FOR Etectric FurNaces, Gebriider 
Siemens and Co., of 128 to 134, Herzbergstrasse, Lichten- 
berg, b-Berlin, Germany. 

Electrodes required for working electric furnaces are in many 
eases provided with screw thread and nipples for connecting 
together a number of electrodes for the purpose of enabling them 
to be consumed to the end and of working the furnace without 
interruption. Since it is very difficult to form accurate screw 
threads in such carbon or graphite electrodes. the screw nipples 
are made as a rule slightly smaller in diameter than the corre- 
sponding internal screw threads D E of the electrodes. Con- 


> 


sequently a certain amount of “ play ”’ occurs between the 
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nipple C and the electrode or electrodes A D, with the result 
that the electrodes are frequently out of centre, as illustrated in 
the left-hand drawing. The present invention has now for its object 
to obviate this drawback, and it consists in providing the ends 
of the electrodes with cylindrical, conical, or other centring 
devices, for instance, projections or recesses. The projection F 
on one electrode B fits the corresponding recess G of the next 
electrode A, as shown in the left-hand drawing, or both elec- 
trodes A B may be formed with recesses G in which a separate 
fitting piece F on the nipple C is inserted, as shown on the right. 
Several electrodes can be connected together and accurately 
centred to one another. This accurate centring is ensured even 








when the screw threads are inaccurate ; that is, are made with | 


* play.’’-—-June 19th, 1912. 


SHIPS AND BOATS. 


27,814. December 11th, 1911.—-ConsTrRUCTION OF SHIPs, 
A. Hogg, 80, Welbeck-road West, and T. J. Carr, Willow 
House, Walker Ironworks, both of Walker. Newcastle-upon- 
Tyne. 

In order to secure strength and stiffness and to dispense with 


closely spaced frames it is proposed to use asystem of corrugated 
plating in the construction of a ship. In the example illustrated 
the corrugated shell plating is shown at A. At B widely spaced 
strong transverse web frames are indicated. The corrugations 


same distance from the stern, and may extend up as far as the 


rugations and are joined thereto by suitably shaped angle irons. 




















To support the frames, brackets D are attached thereto and to 
the corrugated shell plates. The bettom plating E is plaim, as 


usual, but the tank top F and deck plating G C is corrugated as | 


shown. The deck plating ix supported on transverse deck 
beams J KX aligned with the frames B. Longitudinal deck 
beams or intermediate transverse deck beams are dispensed 
with. Various modifications are also described. —June 1th, 
1912. 


MISCELLANEOUS. 


28,497. December 18th, I911.--Jotnr rok Sewer Pipes, 
W. Lucas, 822, Bay-street, Victoria, British Columbia. 

| The faucet end is provided with an internal circumferential 

| recess A and the spigot end with two circumferential collars B. 


| N° 28,497 





between the collars. Into the annular space thus formed the 
| sealing material, preferably cement, is inserted through an aper- 
ture C in the faucet.—June 19th, 1912. 

| 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette. ) 





1,022,659. Rartroap TERMINAL, J. D’ Esposito, Oakmont, Pa. 
—Filed October 30th, 1911. 
A parcel lift is placed between each pair of tracks, and means 


1022,659) 


























are provided for working the lifts. There are eight claims. 


1,022,724. Process oF PRODUCING CASTINGS HAVING CHILLED 
AND MACHINABLE SURFACES IN PERMANENT Mou.Lps, 
BE. A. Custer, Philadelphia, Pa., assignor to the Custer 
Sandless Casting Company, Philadelphia, Pa., a Corporation 
of Delaware.—Filed December 12th, 1919. 
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| The process of producing castings having chilled and machin- 
able surfaces in permanent moulds, which consists in removing 


merge into the ordinary plating at, say, 8ft. from the stem and the | 


bridge deck C. The frames B are suitably shaped to fit the cor- | 


When the pipes are in place, the recess registers with the space | 


| the mould from one portion of the casting as soon as the metal 
| has set, causing another petoees of the casting to set more deep|y 
| than the first mentioned portion, and permitting a part of said 
| last mentioned portion of the casting to remain in contact wit!) 
| the mould until it has chilled, and then removing the castiny 
| from the mould and allowing it to cool. There are five clain, 


| 1,022,788. PackInGc ror Exvastic FLuip Turbines, W. Kieser, 

Charlottenburg, Germany, assignor to General Llectric Con 
pany, a@ Corporation of New York.—biled January 291) 
1912. 

| This packing depends for success on leakage from hig|; 

| pressure into low pressure. ‘The combination of a shait, « 

| packing therefor through which fluid tends to escape, conduit 





| means connected to the packing and to sources of pressure, 
one of which is higher than the other, and a device responsive 
to the pressure of the steam leaking through the packing that 
| causes the conduit to open in alternation. There are six claims. 


1,022,960, AptusTanreE Mounp ror CuLverrs AND Bripars, 
2’. ©. Merillat, Winfield, lowa.— biled November t6th, 1911. 


This is for an adjustable centre for culverts or bridges com 
prising parallel sills; an arch for each sill including two base 
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members whereof one is fixedly secured upon the sill and the 
other adjustably secured thereon, and a body of lazy-tong 
links whose main pivots stand below the centre of their length : 
} and a crown consisting of plates sliding upon each other and 
each connecting member in one arch with the corresponding 
member in the other. ‘There are five claims. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Messrs. McKie AND BAXTER, engineers and shipbuilders, 
of Copland Works, Govan, Glasgow, have taken into partnership 
Mr. Wilson Harvey, formerly on the staff of David Rowan and 
Co., of Glasgow. 

Mr. Tom Westcartu, of Middlesbrough, the joint managing 
director of Richardsons, Westgarth and Co., Limited, has 
resigned that position, but will retain a seat on the board. Mr. 
D. B. Morison, who will now be sole managing director of the 
company, has appointed Mr. E. Hall-Brown to be general 
manager of the Middlesbrough Works. Mr. Hall-Brown is well 
known in marine engineering circles, and is at present president 
of the Institution of Engineers and Shipbuilders in Scotland. 





| CATALOGUES. 


W. T. GLoverR AND Co., Limited, Trafford Park, Manchester. 

Price list No. 10, dated March, 1912, is a closely printed cata- 
logue of nearly one hundred pages of the many products of the 
above firm. It includes in handy tabular form details of stand- 
ard sizes of stranded copper conductors, 

Bett Bros., Calder Ironworks, Ravensthorpe.—This book 
describes the Bell patented process for purifying and softening 
water supplies for towns, factories, sewage works, swim- 
ming baths, &c. Sectional illustrations of the Bell meehanical 
filter, and descriptions of plants in use in this country are also 
included. 

HENRY WALLWORK AND Co., Limited, Manchester.—‘* Worm 
| Gear Deives”’ is the title given to a catalogue sent us by this 
firm. The book is well produced and contains illustrations and 
particulars of appliances of many kinds driven through worm 
and worm wheels. These include rolling mills, textile machines, 
calenders, haulage and winding gears, winches, &c There are 
also a full price list of standard types of worm gears, and tables 
of efficiencies. 

ANGLO-Swiss (H. CuENop) ConstrucTION Company .—London 
agent, C. Campart, 49, Newgate-street, E.C.—A_ catalogue 
sent to us by Mr. C. Campart illustrates and describes automatic 
regulators as designed by R. Thury. These regulators, as ix 
well known, are suitable for use with continuous or alternating- 
current generators, and also with batteries, &e. The catalogue 
describes various types of Thury regulators, and with the aid 
of the wiring diagrams the principle of operation can easily be 
understood. The advantages possessed by the Thury regulator 
are fully described, and a great many points are entered into. 
We cannot attempt to convey an idea of the whole field which the 
catalogue covers, but we may say that, among other things, 
it deals with the fixing and erection of Thury regulators, absorp- 
| tion regulators, the automatic regulation of several generator 
running in parallel, automatic regulators for a_ three-wire 
system, the regulation of feeders and storage batteries, the 
regulation of electric furnaces and remote control. The cata- 
logue contains a number of testimonials, and, judging from these, 
Thury regulators are giving great satisfaction in many quarters. 
The catalogue appeals to all interested in the question of voltage 
regulation, irrespective of whether it is required to govern the 
pressure of an alternating or continuous-current supply. 
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THE FLOOD PROBLEM OF PITTSBURGH. 
No. I. 
By KENNETH C. GRANT, Assoc. M, Am. Soc. C.E.* 
POSITION AND DEVELOPMENTS. 

‘Tue city of Pittsburgh is situated in the western part 
of the State of Pennsylvania, about 320 miles due 
west of the City of New York, and 200 miles north- 
west of Washington, D.C. It is about 300 miles from 
the nearest point of the Atlantic sea coast, 75 miles 
west of the crest of the Allegheny Mountains, and 
100 miles south of the Great Lakes. This position 
on a direct line westward from the great harbours 
of the east has caused it to be called the ‘‘ Gateway to 
ihe West.” 

The Allegheny and Monongahela rivers—see the 
accompanying map, Fig. 1—join at Pittsburgh to 
form the Ohio, which flows in a general south-westerly 
direction to its junction with the Mississippi at Cairo, 
967 miles below Pittsburgh and about 1050 miles by 
river from the mouth of the Mississippi at New 
Orleans, on the Gulf of Mexico. 

The city had its beginning in about the year 1758, 
upon the low point of land between the Allegheny 
and Monongahela rivers. This small triangle of about 
205 acres of flat ground, known locally as the ‘* Point,’ 
which extends upstream about a mile on each river, 
forms the heart of the business section of the present 
city. The original settlement, as time went on, spread 
along the low land bordering the rivers and _ tribu- 
taries near by, and eventually mounted the hill slopes 
and occupied the tableland above. The city now 
covers an area of about 26,460 acres, and has a popu- 
lation of about 534,000. Taking into consideration 
the Greater Pittsburgh that would be formed by 
including closely situated communities, the total 
population would reach over 1,000,000. 

Pittsburgh is noted throughout the world as the 
foremost centre of iron and steel manufacture in the 
United States. It also holds a leading position in the 
production of steel cars, machinery, glass, cork, fire- 
brick, and other materials. Within the so-called 
Pittsburgh district, or territory included within a 
radius of forty miles, there are over 3600 manufactur- 
ing establishments, representing an invested capital 
of nearly 720 million dollars, and employing about 
336,000 men, involving an annual pay roll of about 
150 million dollars, which represents an average 
individual annual salary of some £90. 

One-half or more of the bituminous coal supply of 
the United States comes from the region immediately 
surrounding and directly tributary to the city. Cer- 
tain veins of this coal are particularly adapted for 
coking, and nearly one-half of the coke produced in the 
entire country is made in the ovens of the Pittsburgh 
district. 

The rivers within the city limits and for a con- 
siderable distance above and below are bordered by a 
narrow strip of flat land, at the back of which the hills 
rise steeply, in some places with slopes of about 
40 deg., to heights of about 450ft. above the normal 
river surface, which, at the junction of the Allegheny 
and Monongahela rivers, is 703ft. above sea-level. 
The flat land in the city has an aggregate length of 
about 24 miles and an area of nearly 3000 acres. 
The average width of this low ground is about 950ft. 
on either side of the rivers, and its height above normal 
water surface ranges from 19ft. to 45ft. The total 
length of river entirely within the city is 10-2 
miles and the total river frontage is 31-5 miles. The 
greater part of this low ground is now used for the 
business life of the city, while a considerable portion 
is covered with steel and other manufacturing plants, 
which are generally situated along the river banks. 
In the aggregate about 15 miles of river front land 
within the city limits are occupied by industrial works 
of various kinds, while within the Pittsburgh district 
a total of about 27 miles is used for similar purposes. 

To handle the enormous business of these numerous | 
plants the railways have established a vast network 
of lines along the river banks. In addition to other | 





FLOODS AT PITTSBURGH. 

With this position at the confluence of two rivers, 
both subject, often simultaneously, to severe freshets, 
Pittsburgh has naturally been repeatedly visited by 
disastrous floods. Since 1806 the rivers at Pitts- 
burgh have crossed the danger mark, or 32ft. stage, 
seventy-eight times, and the 33ft. stage fifteen times, 
with an alarming increase in frequency, height and 
damage, culminating in the great flood of March 15th, 
1907, when the record stage of 35-5ft. was reached. 
The authentic records extend back to 1872, and since 
this date fifty-three floods, ranging from the 22ft. to 
the 35-5ft. stage, have occurred. A study of the 
monthly distribution of these fifty-three floods shows 
that January, February, and March are the principal 
flood months, and that February leads in point of 
number and March in point of average height. No 
floods have occurred in September or October during 
this period. 

The conditions seem to indicate that Pittsburgh 
may some day be visited by a 40ft. flood. For 
example, at the end of February, 1910, after a winter 
of extraordinary snowfall, over 9ft. on the level having 
fallen in some sections of the drainage basins, an 
unusual and alarming amount of snow lay on the 
ground. Grave apprehension was felt by those in 
touch with the conditions as to the possibility of a 
flood at Pittsburgh considerably exceeding that of 
March, 1907 ; for it was not unreasonable to suppose 
that one of the heavy warm rains that so frequently 
occur during the last part of February or the first 
part of March might arrive at this time when the con- 
ditions on the watershed were ripe for an unprece- 
dentedly high rate of run-off. Fortunately, however, 


even dangers at the time of this flood, together with the 
knowledge that records indicated that floods were 
increasing in frequency and height, caused an investi- 
gation to be made for the purpose of determining the 
extent and character of the frequently occurring 
floods and resultant damages, and, if possible, of 
devising means for relief. The first work done was 
by a committee of seven, consisting of engineers and 
representative business men, appointed February, 
20th, 1908, by the Chamber of Commerce of Pitts- 
burgh. This committee, after a large amount of 
correspondence and a canvass of much of the flooded 
district, prepared a provisional report showing the 
vast extent of the flood damage and the great need 
that something should be done for the protection of 
the important interests occupying the low ground 
along the rivers. 

In the investigation particular attention was given 
to the three recent floods, occurring within a period of 
twelve months and five days, namely, those of March 
15th, 1907, February 16th, 1908, and March 20th, 


1908. The respective heights of these floods were 
35-5ft., 30-7ft., and 27-3ft. The work was con- 
ducted under the following classifications :—(1) 


Damage to buildings, equipment, and machinery ; 
(2) damage to materiaJs ; (3) loss to workpeople by 
suspension of business ; (4) loss to workpeople due to © 
shut down; (5) expense of cleaning up; (6) chari- 
ties dispensed and funds for prevention of disease : - 
(7) damage by fires uncontrolled through inaccessibi- 
lity or through lack of water pressure. 

This preliminary work brought out the fact that 
unless means for flood control could be devised and 
successfully carried out, the larger portion of the 
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March had a remarkably light precipitation, which 
was scattered through the month in ineffectual 
showers. At the same time the unusually high tem- 





| perature which prevailed almost continuously through- 
| out the month melted off the deep snow rapidly, but 
| with no additional run-off due to rainfall, and while 
the streams were flowing full during the first part of 


railways of minor importance five trunk lines enter | the month, the highest stage reached at Pittsburgh 


the city by way of the valleys, where they are run 


was only 22ft. It has been estimated, by adding to 


along the low land bordering the riv ers, in many | the discharge that would have resulted from the run- 
g g 


places immediately along the top of the bank. 
1910 the incoming and outgoing railway tonnage of | 
Pittsburgh amounted to 156,000,000 tons, and the 
river traffic to about 11,000,000 tons. The present 
total tonnage, 167,000,000 tons, which has doubled 
in the last six years, is twice as great as the combined 
tonnage of New York, London, Hamburg, and Mar- 
seilles. 

About 14,000 miles of inland waterways are directly 
connected with the city. Over 150 miles of the rivers 
above Pittsburgh as well as portions of the Ohio have 
been improved, and it is the purpose of the National 
Government to continue this improvement along the 
entire Ohio River, so that this stream will be slack- 
watered by the end of about ten years. The harbour 
proper, which has a navigable depth of about 10ft., 
created by Davis Island dam, 5 miles below the 
* Point,” extends into the Allegheny River 1-6 miles 
to Lock No. 1, and into the Monongahela River 
1-9 miles to Lock No. 1 of that stream. The average 
width of the rivers in this harbour at the water surface 
is as follows:—Ohio, 1385ft.; Allegheny, 776ft.; 
Monongahela, 850ft. The total water surface has an 
area of about 1-8 square miles. 








* Prin. Asst. Engr., Flood Commission, of Pittsburgh. 


In | off of a conservative percentage of the snow on the 


| ground at the end of February, the discharge that 


| actually resulted at Pittsburgh from a flood rainfall | 


of no unusual intensity, occurring at a time when the 
ground was known to be bare of snow, that a stage of 
nearly 40ft. would have been the result had similar 
rain arrived early in March, 1910. 


maximum recorded discharges of the Allegheny, 
Monongahela, Kiskiminetas, and Youghiogheny 
rivers were assumed to arrive at Pittsburgh simul- 
taneously, a discharge of about 634,000 second-feet, 
equivalent to a gauge height of about 40ft., would 
result. It is also proved to be a reasonable estimate 
by comparison with other rivers having adjoining 
drainage basins of similar rainfall, topography, 
geology, and forest cover. 


FLOOD DAMAGE—PRELIMINARY 


Although Pittsburgh and many other communities 
along the rivers above and below the city have suffered 
from floods for a century or more, nothing in the way 
of ascertaining the extent of the damage or of formu- 
lating a plan for relief was undertaken until after the 
great flood of 1907. The enormous destruction of 


INVESTIGATIONS. 





property and the general losses, inconveniences, and 





This estimate is confirmed by the fact that if the | 
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Fig. 1—PITTSBURGH AND ITS RIVERS 


affected area could never be properly developed, and 
the capital invested therein would continue to suffer. 
It also showed that since the general needs of building 
operations and city improvement would of necessity 
keep pace with the growth of population, the flood 
damages, which in their effect involve the home con- 
ditions and the business of the entire city, would 
become correspondingly greater. As stated above, 
by far the larger part of the mercantile, industrial, 
and railway interests of Pittsburgh have necessarily 
been developed along the rivers upon the favourably 
situated low-level areas. Some 1540 acres of this 
important district within the city limits were covered 
by the flood of 1907 in places to depths of 19ft., while 
a considerable additional area was affected by seepage 
and backwater from the sewers. The assessed valua- 
tion of the Pittsburgh real estate thus affected by 
overflow amounts to about 160,000,000 dols., and it 
has been carefully estimated that this property is 
nearly 50,000,000 dols. lower in value than it would 
be if protected from floods. Fig. 2 shows a view 
taken during the flood of March 15th, 1907, in the 
heart of the business district of Pittsburgh, and gives 
some idea of the damaging effect on business which 
this flood caused. 
FLOOD DAMAGES—FINAL INVESTIGATIONS 

The importance of the above findings led to the 
enlargement of the committee into a Flood: ommission 
composed of thirty-four members of the Chamber of 
Commerce, business men, engineers and other pro- 
fessional men. This body was later enlarged by the 
addition of the city and county officials, and also of 
manufacturing and business concerns in the Pitts- 
burgh district affected by floods. The funds for 
carrying on the work of this Commission were raised 
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by a voluntary contribution from property owners 
on the basis of one mill per dollar of assessed valuation 
of property actually affected by floods. About 
56,000 dols. was raised in this way and the balance of 
the sum of about 110,000 dols. expended by the Com- 
mission up to January Ist, 1912, was contributed by, 
the city of Pittsburgh and the county of Allegheny. 

The Flood Commission continued the work of the 
committee of seven, and by means of further research 
and by the surveying and mapping of the rivers and 
the flooded districts within the city, obtained more 
complete and detailed information as to the extent 
and character of the flood damage. It was deter- 
mined that the direct losses due to flood damage at 
Pittsburgh alone by the three floods studied were as 
follows :—March 15th, 1907, 35-5ft., 5,259,500 dols.; 
February 16th, 1908, 30-7ft., 839,800 dols.; March 
20th, 1908, 27- 3ft., 414,700 dols., a total of 6,514,000 
dols. 

On this basis the losses due to flood damage in the 
city of Pittsburgh alone have amounted in the twenty 
years preceding January Ist, 1911, to about 17,000,000 
dols., over 12,000,000 dols. of which has been lost in 
the ten years preceding the above date. Assuming 
that in the next two ten-year periods there will be no 
increase in the number or height of floods over those 
occurring in the ten years just preceding January Ist, 
1911, it is estimated that the flood losses at Pittsburgh 
in the next twenty years will amount to about 
25,000,000 dols. As already stated, however, it has 
been determined that the floods are increasing in 
frequency and height, and if this be taken into account 
the losses in the next twenty years will probably be 
nearer to 40,000,000 dols. Moreover, even neglecting 
this increasing tendency, the fact that developments 
within the flood-affected district are yearly exposing 
additional property to flood damage will obviously 
result in a perceptible increase in flood losses. 

From the accounts which follow some idea may 
be formed of the dangers, losses, and serious incon- 
veniences experienced in the flood district. During 
the 1907 flood the city was in imminent danger of 
being without water supply or fire protection. The 
city pumping station which raises the water to the 








principal service reservoirs would have been put out | 


of commission if the flood had risen 6in. higher. 
Indeed, a private water company furnishing water to 
a considerable area of the south side of the city was 
totally incapacitated during this flood, and for over a 
week the plant was out of use. Property destroyed 
by fire at this time, owing to inaccessibility of build- 
ings or reduced head in water mains, amounted to 
175,000 dols. 

About 600 poor families received assistance from 
the Department of Charities on account of the effects 


of the 1907 flood, and nearly as many were aided at the , 


time of the two floods of 1908. A considerable expen- 
diture for disinfection and general sanitary work was 
necessary after these floods. About one-third of the 
office buildings in Pittsburgh were affected by the 
1907 flood. In some of these buildings, twenty-five 
storeys high, the lifts had to discontinue service in 
some cases for a week, and fully 50,000 people were 
put to inconvenience thereby. The approaches of 
seven of the principal city bridges were surrounded 
by water at the time of this flood, and all traffic was 
cut off between the sections of the city on opposite 
sides of the rivers. Duquesne Way, the street along 
the left bank of the Allegheny River, in the heart of 
the business section of the city, was covered for a dis- 
tance of about seven blocks to a depth of from 6ft. to 
9ft., and River-avenue, which runs parallel to it on 
the opposite bank, was covered for a distance of about 
nine blocks to a depth of from 9ft. to 14ft. 


The damage to the iron and steel industry at the | 


time of this flood was unprecedented. Thirty-eight 
out of the forty-four blast furnaces in operation had to 
be banked for an average of two days. Work at the 
majority of the sixty-five or seventy rolling mills and 
steel works was suspended. Numbers of open-hearth 
furnaces were badly damaged and some of them ruined. 
The flood overflowed 17 miles of main line railways, 
in some places to a depth of 16ft.; about 9 miles of 
street car lines to a maximum depth of 12ft.; and 
over 33 miles of streets and alleys to a maximum 
depth of 14ft. 

No estimate has been made of the flood losses along 
the rivers above and below Pittsburgh, but it is known 
that many communities are seriously affected, and 
that the property losses are frequently very con- 
siderable. The damage due to the 1907 flood at 
Wheeling, W. Va., situated on the Ohio 90 miles below 
Pittsburgh, has been estimated at 1,000,000 dols. 
The preliminary report of the Inland Waterways Com- 





mission for 1908 states that the flood losses along the | 


Ohio River in 1907 amounted to over 100,000,000 dols. 


CAUSES OF PITTSBURGH FLOODS. 

The increase in frequency and height of floods at 
Pittsburgh is believed to result from artificial causes, 
as the principal natural cause, heavy and concentrated 
precipitation, has shown no increase during the period 
considered. Artificial causes may in general be of 
two kinds, the one causing a higher rate of run-off for 
a given rainfall, and the other causing a higher stage 
for a given discharge. It is generally considered that 


extensive deforestation of the drainage basins of the | 


two rivers, by giving a higher rate of run-off, has been 
partly responsible. The principal reason, however, 
especially for the increase in height of floods, is the 





gradual reduction in the carrying capacity of the 
river channels that has been in progress for the past 
fifty years. Numerous bridges, with piers in the 
river beds, and abutments projecting in some cases 
a considerable distance beyond the edge of the flood 
channel, have been built. The construction of the 


| navigation dams has also to a certain degree raised the 


stage at which a flood of a given discharge passes 
Pittsburgh. The greatest obstruction to flood flow, 
however, is offered by the extensive reclamations 


along both sides of the rivers, made for the purpose | 


of obtaining ground for railway lines and yards, 
buildings, manufacturing plants, &c. Comparing 
present conditions with those of fifty years ago, as 
shown on maps of the Pennsylvania River Commis- 
sion, made in 1861, it is found that in places the width 
of the rivers at Pittsburgh has been reduced as much 
as 40 per cent. by encroachments of this character. 


This short-sighted policy of encroachment upon the | 


river ‘channels, ignoring the absolute requirements 
of Nature and the disastrous results that must inevit- 
ably follow a continuation of the process, was carried 
on without limit or control until 1895, when 
National Government 
and harbour lines were established. These lines, 
however, have not entirely stopped encroachments, 
as it has been found possible in a number of cases to 
have the lines moved further out into the river chan- 


nels in order to enlarge the space available for factory 


and warehouse sites, railway lines, and yards, &c. 
In certain cases, moreover, encroachments have been 
allowed to extend beyond the harbour lines. ‘The 
United States engineers, in considering applications 
for such encroachments, have in mind only the 
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interests of navigation, and base their decisions;upon 
whether the proposed changes are likely to cause an 
undesirable obstruction to the mooring or movement 
of river craft. 

The State of Pennsylvania, under an act passed 
May 28th, 1907, has Jikewise had jurisdiction over the 
placing of obstructions in or along the streams of the 
State, and encroachments made since the above date 
have to some extent been regulated through the opera- 
tion of this law. This Act, however, has not been 
so effective as if it provided a penalty for its violation, 
and the State Water Supply Commission, in the hands 
of which the Act places the granting of permits for 
encroachments, has recommended in its annual report 
for 1909 that the law be strengthened by a suitable 
penalty. The Water Supply Commission, in passing 
upon an encroachment has in view mainly the object 
of preventing any change in the current or cross- 
section that would increase erosion or reduce the flood 
carrying capacity of the channels. 

METHODS OF FLOOD RELIEF. 

The evident increase in the frequency and height 
of floods, and the knowledge that unless effectual 
measures of relief were carried out, the enormous 
damages already sustained would be repeated and 
even exceeded in future years, made it apparent that 
the solution of the flood problem is vital to the pros- 
perity and proper development of Pittsburgh and of 
the communities bordering the rivers above and below 
the city. The study of methods of relief was taken 
up under two general headings: flood protection 
and flood prevention. 


FLOOD PROTECTION. 
Under the head of flood protection were considered 
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| all local methods of relief, such as raising the flood- 
affected areas, building walls along the river front, 
straightening, widening, and dredging the river 
| channels, removing obstructions, &c., together with 
| various combinations of these different methods. 
| No detailed consideration was given to the method 
| of reducing the flood levels by means of one or more 
diversion channels, as a brief investigation showed 
| that the unfavourable topography would prohibit 
| such a project. 

| Estimates showed that the cost of dredging would 
|not be warranted. The reduction in flood heights to 
| be obtained thereby would not prevent overflow, and 
as a wall would still have to be built, it would be 
cheaper to build the wall a few feet higher than to 
carry out the dredging work, which would doubtless 
require in addition a certain amount of dredging each 
year in order to maintain the adopted area of cross 
section. 

The top of the wall at the Point was therefore placed 
| at gauge height 37-5ft., with a 3-5ft. parapet, bring- 
ing the flood barrier up to gauge height 41ft., thus 
providing for a possible 40ft. flood. Carrying this 
| wall up and down stream parallel to the profile of the 
1907 flood, it was found that about 25-4 miles of wall 
would be required within the city limits. The cost 
of the wall—sheet piling to prevent seepage—and 
backfill considered immediately necessary would 
amount to about 18,600,000 dols. Only a limited 
amount of backfill was allowed for, as it was considered 
that the remainder could be placed free of cost, dump- 
ing grounds for excavated material, slag, ashes and 
| other wastes being much in demand in the locality. 
It found, however, that by making certain 
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changes in the alignment of the river channels large 
areas of land could be reclaimed. At the same time 
the channels would be improved both as carriers of 
flood water and for navigation purposes. The total 
value of the land reclaimed along the rivers would 
amount to about 4,380,000 dols., making the net cost 
of the flood relief measures about 14,290,000 dols. 

Obviously, if one or several of the above protective 
measures were employed at Pittsburgh, the benefits 
of flood relief would be local only. The communities 
along the rivers above and below, should they desire 
similar relief, would have to work out their own salva- 
tion through similar local methods of flood protection. 
Moreover, as there would be no considerable lowering 
of the flood levels, the troubles experienced by the 
navigation interests owing to high velocities in the 
rivers, to insufficient clearances under bridges and 
to wide fluctuations in water levels during floods, 
would continue. It is also true that flood relief would 
be the only benefit to be obtained by this method, for 
there would be no increase in the low-water flow of the 
rivers and their tributaries, and hence no benefit to 
navigation and no improvement in the quantity and 
quality of the water for domestic and _ industrial 
supply. 

FLOOD PREVENTION. 

Under flood prevention were studied methods of 
dealing with the floods at their sources and holding 
back the damaging part of the flood water. This, 
where feasible, is obviously the rational and compre- 
hensive treatment of the flood problem. It goes to 
the source of the trouble and extends its benefits 
throughout the entire river valleys, not only in the 
form of flood relief, but by the improvement of the 
low-water flow. The ideal river is one having uni- 
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form discharge the year round, and any approach to 
that condition largely adds to its usefulness. 

Such an improvement in stream regimen can, to some 
extent, be effected by retarding the run-off by re- 
forestation. In order to have complete knowledge 
of the conditions and amount of forest cover on the 
Allegheny and Monongahela basins, the Flood Com- 
mission secured the co-operation of the Forest Service 
of the United States Department of Agriculture and 
of the State Forestry Department of Pennsylvania, 
and a thorough investigation covering the 19,000 
square miles of drainage area above Pittsburgh was 
inade by their foresters. With regard to the use of 
this method of flood prevention, the Commission has 
confined its activities to the support of such national 
and State legislation as will tend to preserve and 
increase the present forest cover. It was felt that 
reforestation is a slow process and would afford but a 
partial relief, so that a more prompt and complete 
solution of the problem must be employed. 

It was known that flood prevention by storage 
reservoirs had been successfully accomplished in 
European countries. It had also been proposed on 
the Allegheny, Monongahela and Ohio rivers, by 2 
number of eminent engineers at various times, and 
the nearly unanimous opinion had been that floods 
could be prevented by this means. With a few 
notable exceptions, however, it had been thought 
that the cost would not be warranted by the benefits 
to be derived. As none of these opinions had been 
based on actual surveys and estimates, it was decided 
that the possibilities called for a thorough investiga- 
tion, and extensive surveys and studies were there- 
fore made to determine the location, the cost, and the 
effect upon floods of storage reservoirs on the various 
tributaries above Pittsburgh. 


VALVE GEAR DIAGRAMS AND THE APPA- 
RATUS FOR DRAWING THEM. 
By Professor W. E. DALBY. 
No. I. 


THE distribution of steam made by a slide valve 
operated by a valve gear mechanism which imparts 
a continuous and periodic motion to the valve, like 
the link motion and the radial gear mechanism used 
in locomotive and marine practice, can be easily 
found, and therefore the probable indicator diagram 
may be easily sketched, if the displacement of the 
valve from its central position can be calculated or 
measured in terms of the crank angle @. 

In other words, if an answer to the question, what 
is the distance of the valve from its central position 
when the crank axle is 6 degrees ? can be given for 
all values of 6, then the probable indicator diagram 





can be sketched without difficulty. 

That this is the case is emphasised by the following 
statements regarding the four events of the cycle of 
operations in the distribution of steam made by the 
slide valve at each end of the cylinder. 

1.—Admission of steam takes place when the dis- 
placement of the valve from its central position is 
equal to the steam lap and the displacement is in- 
creasing. 

2.—Cut-off takes place when the displacement of 
the valve from its central position is equal to the 
steam lap and the displacement is diminishing. 

3._—Release takes place when the displacement of | 
the valve from its central position is equal to the | 
exhaust lap and the displacement is increasing. 

4.—Compression takes place when the displacement 
of the valve from its central position is equal to the | 
exhaust lap and the displacement is decreasing. | 

Opening for steam is equal to the displacement of 
the valve from its central position minus the steam 
lap. 

Opening to exhaust is equal to the displacement of 
the valve from its central position minus the exhaust 
lap. : 

The lead is the displacement of the valve from its 
central position at the dead point minus the steam | 
lap. 

In every case the displacement of the valve from 
its central position is involved in connection with the 
fixed dimensions of the slide valve. 

Let this displacement be denoted by the symbol x, 
a plus sign prefixed denoting a displacement to the 
right of the central position and a minus sign a dis- 
placement to the left. Whatever be the type of 
mechanism operating the slide valve, x stands in 
some relation to the crank angle @. 

In valve gears of the link motion type in which a 
governor is included to move the motion block 
automatically in the link in order to vary the cut-off, 
x has different values for a particular value of the 
crank angle, values which depend upon the configura- 
tion of the governor at the instant the crank passes 
through the particular angle. For example, when the 
crank angle is 60 deg., x may have any value within 
the limits corresponding with the range of movement 
allowed to the motion block in the link, depending 
upon the instantaneous configuration of the governor 
when the crank passes through the angle 60 deg. 





The calculation of x cannot in this case be made from 


geometrical considerations alone, but in addition the | 
dynamical principles involved in the action of the , 


governor must be included. When, however, the 





amongst its parts there is one, and only one, position 
of the valve corresponding to a particular crank 
angle for a given setting of the gear. 

This last qualification is necessary because in the 
large class of mechanisms of the combined reversing 
and expansion type like link motions and radial gears, 
the valve displacement corresponding to a given crank 
angle depends upon the setting of the gear, deter- 
mined by the position of the reversing lever or its 
equivalent mechanism. But for a given position 
of the reversing lever there is one, and only one, value 
of the displacement x for a given value of the crank 
angle @. | 

Generally, therefore, in those valve gear mechanisms | 





radius with which it is rigidly connected may be placed 
the number denoting the crank pin position in its path 
must be the same as the number denoting the end of 
the excentric radius in its path. Then, with the 
length of the excentric rod as radius project the 
several numbered positions of the end of the excentric 
radius on to the centre line 0 - 6, and then from this 
centre line continue the projection by vertical lines 
to the horizontal lines below. The intersection of a 
pair of correspondingly numbered vertical and hori- 
zontal lines fixes a point on the displacement curve. 


| Draw a smooth curve through the points so obtained. 


This is a valve displacement curve on a crank angle 
base, and its ordinates give the valve displacement 


in which there is no dynamical member the valve | corresponding to any assigned value of the crank 


displacement z is a single valued function of the crank | 
angle 6, and in the case of reversing motions of the 


link motion type there is one, and only one, value of z | 


angle. 
Again draw a line L L parallel to the axis 0 — 12 
at a distance to the left of it equal to the steam 


corresponding to a particular crank angle @ for each | lap, and a second line /1 at a distance to the right of 


fixed position of the reversing lever. In these cir- 
cumstances the displacement x can be found by 


| the axis equal to the exhaust lap. 
The displacement curve cuts these lines in the 


geometrical considerations alone. In fact, the work | points a,c, rand k. Referring now to the statements 


is reduced to the drawing board. 

Restricting our attention for the present moment 
to a valve gear mechanism consisting of a single 
excentric sheave, excentric rod, valve spindle and 
slide valve, let O M, Fig. 1, be the main crank, 








Fig. 1 


O E the radius of excentricity of the sheave placed 
at an angle ¢ in advance of the crank. When 
the crank angle is @ the valve displacement x is found 
by drawing through E an are Ee with radius equal 


to the length of the excentric rod, from a centre on | 


the centre line of the valve gear. The distance O e 
is the valve displacement 2 when the crank stands at 
the angle @ with the centre line. The curve found by 
plotting x against the crank angle is the valve displace- 
ment curve, and from it corresponding values of the 
crank angle 6 and the displacement x may be read off. | 

The displacement curve of the valve is set out as | 
follows :—Divide the crank circle into a number of | 








' 


| 
| 
| 

Fig. 2 
equidistant crank pin positions, Fig. 2. Produce the | 
vertical through O, Fig. 2, and on it take a length | 
0 — 12 to represent 360 deg. Then draw horizontal 
lines so that the length 0 — 12 is divided into the same | 
number of equal parts as the equidistant positions of | 
the crank pin divides the crank pin circle. Divide | 
the path of the end of the excentric radius into the 
same number of equal parts as the crank pin divides | 


the crank pin circle and number them correspondingly. 


valve gear mechanism includes no dynamical member | That is, in whatever position the crank and excentric 


above regarding the events of the stroke, it will be 
| seen that the displacement aa is equal to the steam 
| lap, and is increasing in magnitude, and therefore o a is 
| the magnitude of the crank angle at which admission 
|of steam begins. The distance oa corresponds to 
about 350 deg. in the sketch, Fig. 2, which is a dia- 
gram only and does not correspond to any particular 
valve gear. 

Again, the displacement cc is equal to the steam 
lap and it is decreasing in value, therefore oc is the 
value of the crank angle at which cut-off takes place. 
| The displacement rr is equal to the exhaust lap and 
|it is increasing in magnitude, therefore or is the 
|crank angle corresponding to the beginning of the 
| exhaust period. Finally, k k is equal to the exhaust 

lap and it is decreasing in magnitude, therefore o k is 
| the crank angle at which the exhaust period ends and 
compression begins. Thus the displacement curve 
links together the events of the distribution and the 
corresponding crank angles for the cycle of events 
beginning with admission of steam to the end of the 
| cylinder where the crank is in the region of the 0 deg. 
| dead point. 

The width of the port opening for steam for any 
| crank angle during the admission period is given by 
| the horizontal width intercepted between the dis- 
| placement curve and the lap line L L on a horizontal 
| line drawn through the given crank angle ; and the 
| port opening during the exhaust period for a given 
crank angle is found in a similar way. The intercept 
on the horizontal through o is the lead: for the cycle of 
events which is regarded as beginning with admission. 

The crank angles corresponding with the cycle of 
events which begins with the admission of steam at 
the other end of the cylinder when thé crank is in the 
region of 180 deg. are found in a similar way. For 
the 180 deg. cycle, as it may be called, the steam lap 
line L, L; is drawn to the right of the axis and the 


exhaust lap line J, /: is drawn to the left of the axis. 
| Both are shown dotted in Fig. 2 in order to distinguish 


them from the corresponding lines for the cycle of 
events beginning with admission when the crank is 
at 0 deg. Corresponding values of the valve dis- 


| placement and crank angles for admission, cut-off, 


release and compression are fixed respectively by the 
points a, ¢, 71, ki. 

Thus this one displacement curve fixes by its 
intersection with the lap lines the crank angles corre- 
sponding to the eight events of the steam distribu- 


| tion which take place during each revolution of the 


main crank. The displacement curve has been 
drawn geometrically and with the limitations men- 
tioned above regarding a dynamical link in the 
mechanism a valve displacement curve could be 


| drawn in a similar way for any valve gear mechanism 


however complicated in design. The general method 
would be to draw the mechanism in the actual con- 
figuration it assumes as the crank passes through a 
number of equidistant angular positions and then 
from these positions to measure off the corresponding 
valve displacements. These plotted against the crank 
angle fix a series of points through which the displace- 
ment curve may be drawn. 

The diagram sketched in Fig. 2 relates to the case 
where steam is taken on the outside of the valve and 
exhaust takes place at the inner edges. If steam is 


|taken on the inside of the valve in the way now 
|common, where slide valves of the piston form are 
| used with high-pressure steam, the excentric sheave 


would be set behind the main crank and so have an 
angular lag. In this case the lap lines LL and // 
are drawn respectively to the right and left of the axis 


land the lines Li L; and 4,1, to the left and right 


respectively. 

In practice the events of the distribution are not 
usually expressed in terms of the crank angle, but in 
terms of the percentage position of the piston in its 
stroke. A second problem is therefore presented 
for solution, namely, given the crank angle @ what is 
the corresponding position of the piston in its stroke. 
It is clear that there is one, and only one, position of 
the piston for a given crank angle—but as will be at 
once seen from the displacement curve there are two 
possible crank angles for a given position of the piston 
—and also that the position is easily identified by 
means of a piston displacement curve drawn on a 
crank angle base, the construction being carried out 
in exactly the same way as described above for the 
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simple excentric gear, which is, in fact, geometrically 
identical with the crank and connecting-rod gear. 
Thus, referring to Fig. 1, X is the displacement of the 
piston corresponding with the crank angle @ and to 
the valve displacement x, and it is found by drawing 
through M an arc whose radius is equal to the length 
of the connecting-rod. 

In Fig. 3 the piston displacement curve is drawn 
on the same diagram as the valve displacement curve. 
In fact, Fig. 3 is simply Fig. 2 with the piston dis- 
placement curve added together with scales of per- 
centages at the top and the bottom of the diagram 
so that the piston displacement may be read off as a 
percentage of the stroke. 

The two displacement curves are represented in 
their true phase relation to one another; the valve 
displacement curve should be drawn full size if pos- 
sible ; the piston displacement curve to a scale large 
enough to obtain a scale of percentage on which the 
piston position can be read off with sufficient accuracy. 

The pair of displacement curves, together with the 
lap lines and the percentage scales, complete the 
valve diagram for the gear. The intercept between 
the valve displacement curve and the axis and the 
piston displacement curve and the axis on a hori- 
zontal drawn through any crank angle give respec- 
tively the simultaneous values of the valve displace- 
ment x from its central position and the piston dis- 
placement X from its central position. 

Hence, consider the event of cut-off. The valve 
displacement curve, by its intersection with the lap 
line L L, fixes the point c. Draw a horizontal through 
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Fig. 3 


e to cut the piston displacement curve in cj, and 
through this point draw a vertical to cut the per- 
centage scale in C. The point C fixes the percentage 
of the stroke at which cut-off takes place. In a 
similar way the fraction of the stroke is found at 
which the other events of the cycle beginning at O 
take place. Thus the points A, C, R, K, on the 
upper percentage scale, respectively fix the cycle of 


events beginning with admission when the crank is | 


in the region of 0 deg., and, similarly, the points Aj, C,, 


R,, K,, on the lower scale, fix the corresponding points | 


for the cycle beginning with admission when the 
crank is in the region of 180 deg. 

The two cycles of events may be distinguished by 
calling the cycle beginning with admission when the 
crank is in the region of 0 deg. the “ instroke cycle,” 
because the piston is moving into the cylinder during 
the admission period ; and the cycle beginning with 
admission when the crank is in the region of 180 deg. 
the “outstroke cycle,” because the piston-rod is 
moving out of the cylinder during the admission 
period. It is assumed that the cylinder is to the left 
of the crank shaft in these definitions. If it is to 
the right, the instroke cycle would begin near the 
180 deg. dead point of the crank, and the outstroke 
cycle at the 0 deg. dead point of the crank. 


In practice the excentric rod is usually so long in | 
relation to the excentricity of the excentric sheave | 


that the influence of its obliquity is small, and the 
numbered positions in the excentric circle may be 
projected directly by vertical projectors to the 
horizontals below. 

The eonnecting-rod is, however, short relatively to 


the crank and the effect of its obliquity must there- 
fore be taken into consideration, and therefore the 
crank pin positions used to find points on the piston 
displacement diagram must always be projected to 
the centre line by curved projectors in the way ex- 
plained above before being projected vertically to the 
horizontals below. The shape of the displacement 
curve depends upon the ratio between the length 
of the connecting-rod and the crank, and by means 
of the construction explained above it can always 
be added to the valve displacement diagram quite 
easily. In the simple excentric gear just considered 
it will not have escaped attention that neglecting 
the effect of the obliquity of the excentric rod the 
valve displacement curve may be plotted from the 
equation 
x= rcos (6+ ¢), 

and further, the geometrical construction is, as shown 
above, quite simple when the effect of obliquity is in- 
cluded. But if it is desired to examine the distribution 
effected by the slide valve when it is coupled to a link 
motion or to a Walschaerts or to a Joy gear, whilst the 
geometrical simplicity of the construction remains, so 
far as the piston displacement curve is concerned, 
it has entirely vanished in connection with the valve 
displacement curve. Consider the case of a Stephen- 
son link motion. Suppose the reversing lever fixed 
in the full forward position so that when the crank is 
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Fig. 4 


| at a dead point the motion biock is, say, 44in. from the 
| centre of the link. Then, to obtain points on the valve 
| displacement curve the gear must be sketched in 
the configuration corresponding to a series of equidis- 
| tant crank positions, and the corresponding values 
|of the valve displacement must be measured off. 
| These plotted against the crank angle give points 
| through which the valve displacement curve may be 
drawn. The distribution of steam corresponding 
'to this position of the reversing lever is then found 
in exactly the same way as explained above for the 
simple excentric gear. 

But this one curve does not by any means exhaust 
the possibilities of distribution possessed by the link 
motion. A fresh setting of the reversing lever must 
now be made, and the geometrical process repeated, 
in order to obtain a new valve displacement curve. 
By means of this second curve the distribution of 
steam corresponding to the new position of the lever 
is found. In fact, a family of valve displacement 
curves must be drawn, each member of the tamily 
corresponding to a particular fixed position of the 
reversing lever in the quadrant, the position begin- 
ning with full forward gear and ending with full 





backward gear, and passing through a sufficient num- 
| ber of intermediate positions to ensure that there are 
a sufficient number of valve displacement curves 
in the family. Such a family of curves is shown in 
Fig. 4 for a Stephenson link motion, the centre lines 
of which are shown above the diagram, and in which 
|the steam lap is jin. and the exhaust lap zero. 
| The individual members of the family are indentified 
| by marking them with the distance between the 





centre of the link and the centre of the motion block 
when the crank is at 0 deg. This definition of the 
crank position is necessary, because there is a certain 
amount of relative motion between the block and the 
link during the revolution, in consequence of which 
the distance varies slightly. 
Referring to the diagram, the distribution points 

for u = 44in. are 

¢, r, k, a for the in-stroke cycle 

(c,) (m1) (&:) (a1) for the out-stroke cycle, 
and these referred to the piston displacement curve 
and then vertically to the percentage scale enables 
the percentage of the stroke at which the several 
events take place to be read off. Thus for the curve 
where wu = 4}in. it will be seen that the following 
table states the distribution which is taking place :— 


In-stroke cycle. Out-stroke cycle. 


Cut-off 74 per cent. 77 per cent. 
Release... 91 s 9:5 ‘ 
Compression 93 91 
Admission : in See 99 
Maximum opening for steam 1-1din. lin. 
Maximum opening forexhaust 1-88in. 2-02in. 
RR sak take”) see aaet gst 0-17in. 0-18in. 


The distributing points for wu = 3in. are 
€, r, k, a, for the in-stroke cycle 
(C2) (r2) (k2) (a2) for the out-stroke cycle, 
and similarly for the other curves. 
When wu is negative the distributing points are 
reckoned from below upwards. Points corresponding 
with negative values of uw are indicated by capital 
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letters on the diagram. Thus the distributing points 
for u =— 4}in. are 

C, R; Ki: A, for the in-stroke cycle 

(C,) (Ri) (1) (A;) for the out-stroke cycle. 

When u = 0, that is, when the mechanism is placed 
in mid-gear, it will be seen that the lead has a maxi- 
mum value of 0-33in., and that cut-off takes place 
at 14 per cent. of the stroke, release at 51 per cent. 
of the stroke, and compression at 50 per cent. of the 
stroke. Again, reckoning from 360 deg. upwards, 
the distribution is practically the same. That is 
to say, the distribution is such that the steam is 
equally able to drive the engine in either direction 
if it can drive the engine at all. Locomotives in 
which the cut-off in mid-gear is not excessively early 
running light continue to run when the lever is brought 
to mid-gear in whichever direction they started in, 
since, once started, the only resistance to motion is 
that due to the running friction, and there is enough 
positive work done in the mid-gear position to over- 
come this. 

However numerous the family of valve displace- 
ment curves may be, they do not tell the whole story, 
because there are still possible intermediate positions 
of the lever for which no curves have been drawn. 
If, however, the ** percentages’ be plotted against 
the lever position—that is to say, against the quantity 
u—curves are obtained which give a comprehensive 
view of the whole distribution which can be effected 
by the motion. Such a diagram is plotted in Fig. 5 
to correspond with the family of curves in Fig. 4. 
On a vertical corresponding to a particular value of u 
plot the different percentages of the stroke at which 
the various events occur, as given by the valve dis- 
placement curve in Fig. 4 corresponding with the 
value of uw through which the vertical is drawn. 
Plot also the maximum port openings and the lead 
on a continuation of the vertical below the line. 
Repeat this for each valve displacement curve in the 
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diagram, and a series of points are obtained through 
which the curves shown in the diagram may be drawn. 

I have ventured to call this a ‘‘ percentage and port 
opening diagram.” It exhibits the properties of the 
link motion completely. 

The events of the stroke for any assigned value of u 
are fixed by the intersection of a vertical through the 
given value with the curves of the diagram, together 














amongst the above places. The reason which led up 
to this decision is rather interesting and may be briefly 
recalled. In the autumn of 1898 the Corporations 
of Derby, Leicester, and Sheffield had each deposited 
plans for waterworks in the Derwent Valley in North 
Derbyshire, and had applied to Parliament for power 
to carry them out. The Corporation of Notting- 
ham did not go so far as to promote a Bill but peti- 















| 
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bear to the total daily quantity of water which the 
works are capable of affording for supply. An ad- 
dition to this charge has to be made for working 
expenses and maintenance. 

The works originally authorised consisted of six 
reservoirs, a main aqueduct to Ambergate, with a 
subsidiary aqueduct to Crich to supply high levels 
(since abandoned), filter beds at Bamford, a large 
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Fig. 1—PLAN OF THE DERWENT VALLEY AQUEDUCT AND PIPE LINES 


with the corresponding maximum port openings 
and the leads. 

The diagram shows how the lead increases gradually 
from its magnitude in full forward gear to a maximum 
in mid-gear, decreasing again gradually as the lever 
approaches full-back gear. It also shows that at 
mid-gear the lead represents the maximum port 
opening. The diagram shows also the variations 
between the events in the outstroke and the instroke 
cycles both in forward and in back gear. In fact, 
the diagram shows at a glance the exact effect on the 
distribution which follows a change in the position 
of the reversing lever or its equivalent mechanism. 





THE DERWENT VALLEY WATERWORKS. 


THE great undertaking for supplying water to the 





tioned for a share of the water on the ground that it 
was in the watershed of the river. The counties of 
Derby and Nottingham also’ entered petitions. 
After a parliamentary inquiry lasting twenty-three 
days the Committee intimated that it would not grant 
rights over the watershed to any single authority, and 


service reservoir at Ambergate, branch aqueducts 
to the four towns, and railways to connect the reser- 
voir sites and the filters with the Midland Railway. 
The proposed names of the reservoirs were the 
Ronksley, Howden, Derwent, Haglee, Ashopton, and 


| Bamford. The reservoirs were designed to store 


an arrangement was come to by which the water was | 


to be divided between the various claimants as fol- 
lows : 


5 million gallons per day 


Derby County 
Lesice: ter 35-72 per cent. of the remainder 


Derby 25- “ “a 
Sheffield 25-00 si “ 
Nottingham 14-28 oe 


The quantity of five million gallons per day appor- 

| tioned to the county of Derby can be claimed by 
local authorities and the various water committees, 
which under the powers conferred by the Act can be 
formed by the county. These water committees 








| Parliament in 1901. 


10,000,000,000 gallons of water. Subsequently it 
was decided to abandon the Ronksley reservoir, 
which was the highest, and enlarge the Derwent 
reservoir. To do this power had to be obtained from 
The Board had cause to obtain 


| a third Act of Parliament in 1904 to enable it to divert 


the line of aqueduct between Ambergate and the 
river Trent. This was done on the recommendation 
of the Board’s engineer, Mr. Edward Sandeman, 
M. Inst. C.E., and resulted in the shortening of the 
aqueduct by 1} miles. The alteration also enabled 
the mains to be carried over higher ground, allowing 
the use of thinner pipes and thereby effecting a saving 


towns of Leicester and Derby, the cities of Sheffield | when formed can give notice to the Board specifying ' of something like 6000 tons of cast iron. Powers 
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and Nottingham, and known as the Derwent Valley 


Water Board’s Works, will shortly be sufficiently | 


complete to commence the delivery of water. It will 
be remembered that the Water Board, comprising 
thirteen members, is the solution of a complex problem 
arrived at by a House of Commons Committee pre- 
sided over by Sir John Brunner, whereby the water 
collectible in the Derwent Valley is to be divided 


Fig. 2—PROFILE OF THE AQUEDUCT AND PIPE LINES 


' 


the quantity of water they require, but having given 
such notice they are liable to take and pay for the 
| specified quantity in perpetuity. The annual rate 
| of payment fixed by the Act for the water taken is 
4 per cent. on such proportion of the total capital 
expended by the Board in respect of the works by 
means of which the supply to the local authorities is 
afforded as the daily quantity of water demanded may 
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were further obtained to lay the Nottingham main 
to Langley Mill, a section of which was omitted in 
the original plan 

Fig. 1 is a map showing the complete scheme. 
The watershed has an area of 50 square miles, forms 
part of the hilly district known as the Peak of Derby- 
shire, and lies at an elevation of from 500ft. to 2000ft. 
above sea level. There are only two geological 
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formations on it, namely, the millstone grit and the | the Board in 1900, and applications to Parliament had 
Yoredale shales and sandstones, both of which belong | to be again made to enable the scheme to be further | to construct these dams by administration and the 


to the carboniferous series. 


) 


the Ashop. The water is of a soft nature—2 
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Fig. 3-CROSS SECTION OF THE HOWDEN D:M 


# deg. of hardness—and the watershed is practically 
devoid of dwellings. The rainfall varies between 
38in. per annum in the lower part and 60in. in the 
elevated area in the north-west, and the average fall 
is probably about 47in. The compensation water to 
be returned to the river as decreed by Parliament is 
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one-third of the whole of the available supply. The 
amount was fixed by three referees after observations 
made by them over a period of six years, 1900 to 1905. 


They decided that the quantity of water available | similar 


was 45,629,000 gallons per day, which gave for 
compensation purposes 15,209,000 gallons and 


30,420,000 gallons for supply purposes. The works 
were divided into three instalments, the first of which 
is now practically complete, and, it is estimated, will 
yield 13 million gallons daily. 

The following are particulars of the Howden and 














Fig. 5—-ONE OF THE VALVE TOWERS 


Derwent reservoirs, which form part of the first 


instalment : 


Capacity! Height | Lenzth | Water- | Level 
of 

















in million c shed arei | above 

gallons. dam. dam. in acres. | sea. 
Howden reservoir} 2050 117fc. 108¢ft. 9321 870ft. 
Derwent 2000 114ft. 1110ft. 3899 776ft. 


The rivers which have 
their source in the watershed are the Derwent and 
deg. to 





Mr. Edward Sandeman was appointed engineer by 


revised. Then the construction of the seven miles 
of railway from the Midland system at Bamford to 
the Howden reservoir was commenced. This 
| @ maximum gradient of | in 40 and a ruling gradient 
of 1 in 100, and crosses three valleys on wooden trestle 
bridges, the highest of which is 70ft. and the maximum 
length 250 yards. Simultaneously the village of 
Birchinlee had to be built to accommodate the work- 
men and their families—a population of about 900 
—at a cost of £32,000. 

The chief works forming the first instalment are 
as follows :—The Howden and Derwent reservoirs ; 
the pipe line from Howden to Derwent, 1} 
the main aqueduct, 28 miles long, consisting of 7 miles 
of cut and cover, 4 miles of tunnels, and 17 miles of 
45in. pipes from the Derwent reservoir to the Amber- 
gate service reservoir ; a line of 40in. pipes to convey 
the joint Leicester and Derby supplies from Amber- 
gate to Coxbench, 6} miles long ; a line of 33in. pipes, 
9 miles long, to convey the Leicester supply from 
Coxbench to Sawley, near the river Trent ; a line of 
29in. pipes, 7} miles long, to convey the Nottingham 
supply from Ambergate reservoir to Langley Mill, on 


miles long ; 


the borders of Derbyshire and Nottinghamshire ; 
filter beds at Bamford and the service reservoir at 
Ambergate. There are also shert branch pipes to 


take the Sheftield supply to the entrance of a tunnel 
made by the Sheffield Corporation at Lady Bower 
and to take the Derby supply from Coxbench to the 
service reservoir at Little Eaton. The tunnel which 
has been built by the Sheffield Corporation is over 
4 miles long. From Sawley the water is being con- 
veyed to the Leicester Corporation reservoirs at 
Hallgates in Charnwood Forest by 14 miles of 33in. 
pipes. This line of pipes crosses the Trent at Sawley 
by means of a bridge. <A profile of the line is given 
in Fig. 2. 


Fig. 4—ELEVATION OF THE HOWDEN DAM 


The Howden and Derwent dams—the former of 
which we illustrate in Figs. 3 and 4—are of 
masonry. They are of pleasing design and generally 


of the 
117ft.; 


The dimensions 
1080ft.; height, 


in construction. 
Howden dam are :—Length, 


has | 


170ft.; and length of overflow, 600ft. It was decided 
| aqueducts and other works by contract. Pr 

The Howden dam was commenced in November, 
1901, and the Derwent dam in July, 1902. The works 
of excavation and construction were simplified by 
the employment of Henderson’s aerial cableways. 
| These were erected essentially for feeding the cranes 
with stone and concrete after building operations had 
commenced, but they have also been used for excavat- 
ing. There were two cableways to each dam, the 
largest span being 1525ft. The cables were suspended 
across the valley at a height of 150ft. above the river 
and passed over timber towers at either side of the 
valley. They are 7in. circumference and carry 6 tons. 
In flood time the surplus water flows over the central 
portions of the dams, which are flanked on either side 
by large towers rising to 50ft. above the water line 

see Fig. 5. These towers contain the outlet pipes 
for supply purposes and for emptying the reservoirs 
when necessary. Internal passages are provided for 
communication between the towers, and there are 
stairways leading from the top to the bottom where 
the valve chambers are situated. Each pipe from the 
reservoir is controlled by means of duplicate valves 
made by Blakeborough and Sons, Brighouse, and 
Glenfield and Kennedy, Kilmarnock. The delivery 
pipes are 36in. diameter, and the scour pipes 30in. 
diameter with full-sized valves. 

The foundations for the Howden dam 
of beds of black shale and sandstone, the strata 
being very curiously contorted and broken to a con- 
siderable depth in the centre of the valley. This is 
clearly shown in the photographic view Fig. 6. As 
the ground was not water-tight at the depth where it 
was proposed to commence building it was decided to 
excavate a deep narrow trench 6ft. wide to form a 
curtain wall below the dam itself. This wall consists 
of 6ft. of cement concrete and extends below the dam 


consist 
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for its whole length, being joined at the ends to two 
wing walls which run on either side of the reservoir. 
These wing walls were found to be necessary in 1908 
owing to the hillsides not being water-tight. They 
extend a distance of 3000ft. on each side of the reser- 





Fig. 6B-—STRATA AT 


greatest thickness, 176ft.; length of overflow, 500ft. | 
The dimensions of the Derwent dam, which is one of 
the heaviest masonry dams in the country, are : 

Length, 1110ft.; height, 114ft.; greatest thickness, 





| wall 
| deepest part of the foundation. 





THE HOWDEN DAM 


voir—see Fig. 7. In the middle of the valley the 
main dam is 70ft. below the river bed and the curtain 
extends 55ft. further down, or 125ft. to the 
From this point to 
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the top water line is 242ft. Although in bulk the 
Derwent dam is larger than the Howden the wing 
trenches of the Howden are larger than those of the 
Derwent, and the total number of cubic yards of con- 
crete and masonry are about equal, namely, 430,000 
cubic yards or 700,000 tons. 

In the Derwent dam wing trenches were also found 
necessary, but they are not constructed at right 
angles to the dam as at Howden. They are carried 
into the hills directly in line with the dam for a dis- 
tance of 500ft. at each end of the dam. This differ- 
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whole face down to the base, and also underneath the 
base as far as the heel trench, the pressures are :—On 
the up-stream toe 2.45 tons per square foot, on the 
down-stream toe 8.25 tons per square foot. The whole 
of the stone was obtained from a quarry at Grindle- 
ford, close to the Midland Railway and 11 miles from 
the Howden dam. It is millstone grit composed of 
silica and felspar and is of durable nature. It has the 
advantages of being easily quarried, cheaply worked, 
and hardens when exposed to weather. The quarry is 
at an elevation of 750ft. above sea-level. It contains | 
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Fig. 7—PLAN OF THE HOWDEN RESERVOIR, SHOWING WING WALLS 


fine gravel compartments to 20ft. lin. in the coarse 
gravel compartments. The length of each com- 
partment is 75ft. 3in. The walls are constructed of 
6 to 1 cement concrete faced with blue brick and coped 
with ashlar. The floors are 6 to 1 cement concrete, 
12in. thick, and are lined with Limmer asphalt jin. 
thick. They have a fall of lft. from the inlet end of 
the compartments to the outlet end. The bed of 
gravel in the first chamber is coarse limestone from 
| qgin. to 3in. size and is 12in. thick. In the second 
chamber ‘the limestone bed is 14in. thick and is com- 
posed of pieces 3in. to qin. in size. In the third and 
fourth compartments hard gravel from jin. to qin. is 
| placed to a depth of 16in. The gravel is supported on 
| inverted perforated channels of reinforced concrete 
placed side by side. 

The water is admitted to the filters from the main 
aqueduct through an inlet well and an open channel. 
The channel runs along the full length of the four sets 
of compartments and flows over two 10ft. weirs into 
the penstock chambers controlling each set of com- 
partments. It is admitted into the first compartment 
on the top of the gravel by a 3ft. penstock, and after 
being filtered flows through openings into a delivery 
chamber at the lower end. From this it is taken 
through five cast iron delivery pipes 21}in. diameter 

| into a covered channel 3ft. wide, which is built in the 
| wall separating the first and second compartments. 
| This channel leads to the penstock chamber of the 
second compartment and the process is then repeated. 
Half the volume of water is then sent through the 
third compartment and the other half through the 
fourth, after which the whole of the water flows 
through a channel to the fine sand filters, where the 
fourth and final filtration takes place. In order that any 
one compartment or set of compartments may be 
isolated for cleaning purposes without stopping the 





ence in construction was found necessary owing to the | five miles of railway lines and is capable of delivering | filtration through the others, covered channels which 


peculiar formation of the strata. The interior of the 
dams is composed of masonry of Cyclopean rubble, 
consisting of large rough blocks of stone surrounded by 
concrete composed of | part of Portland cement and 
6 parts of stone and sand measured by bulk. The 
concrete is of greater strength in the higher portions 
of the dam, being 5 to 1 in the upper part. The 
proportions of stone and concrete in these two dams 
come out at 45 per cent. for the former and 55 per 















to the works 6000 tons of stone per week. The stone 
is lowered down an incline with a gradient of 1 in 3 by 
means of a drum with two cables attached, one cable 
drawing up the empty trucks and the other lowering 
the full one. The cableway was 750ft. long and the | 
difference in level between the quarry and the Midland | 
line is 250ft. 
been supplied from this quarry. 

All water except that for Sheftield will be filtered at 



























About 1,300,000 tons of stone have | 


act as by-passes run alongside each set of compart- 
ments, connecting up the penstock chambers, so that 
by opening a second penstock in the chamber instead 
of the 3ft. penstock, the water can be sent to the next 
| penstock chamber direct without passing through the 
| filter compartment. These channels are connected 
with the floor beneath the gravel for cleansing pur- 
| poses by 12in. sluices. The cleaning of the gravel in 
| the beds is effected by passing a mixture of air and 
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Fig. 8—PLAN OF THE FILTERING INSTALLATION AT BAMFORD 


cent. for the latter. They are both faced with dressed | 


Bamford. The filter beds are on high ground and 


stone on each side and the range are caulked with | comprise ? acre of roughing filters and 43 acres of 


neat cement, the joints being }in. wide and the caulk- | 
200,000 tons of cement | 
have been used on the works, all of which was tested and | 
Mr. Sandeman has worked out | 
| modern in design than any of the same kind hitherto 
| built in this country. They consist of four similar sets 


ing slightly recessed. Some 
aerated before use. 
the pressures on the foundation resulting from the 
weight of the dam itself with the reservoir empty as | 
follows :—On the up-stream toe 9.23 tons per square | 
foot, on the down-stream toe 1.76 tons per square foot. 
When the reservoir is filled with water acting on the 


sand filters. The relative positions of the sand and 
roughing filters are shown in Fig. 8, and the latter 
filters are shown in section in Fig. 9. They are con- 
structed on the Puech system, and are larger and more 


| of compartments, each set containing four further 
compartments. These are all similar in design and 
length, but in width they vary from 33ft. 5in. in the 





water from the underside of the gravel to the top. 
With this object each compartment is divided up into 
strips about 3ft. 9in. wide by reinforced concrete 
partition walls. The air under pressure is supplied 
by means of a Root’s blower, driven by a Hornsby oil 
engine giving about 20 horse-power through a 12in. 
cast iron main with 8in. steel branches running up the 
centre of each set of compartments. In the middle of 
each compartment two 8in. pipes branch off, one on 
either side, each connecting up to a series of 4in. 
branches, one to each strip. These branches lead to a 
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concrete air chamber running the full width of the com- 
partment, but similarly sub-divided into strips by | 
the partition walls. The 4in. branches have their own 
valves so that air can be sent through each strip 
individually. From the air chambers perforated 
reinforced concrete air pipes are led off, three to each 
strip, and these are supported on ferro-concrete 
beams, fixed to the partition wall a few inches above | 
the floor. In this way the air under pressure is dis- 
tributed under the surface of the gravel. 


Simultaneously water can be admitted under the 


gravel by the 12in. sluices from the by-pass channels 


above mentioned, and the mixture of air and water 


forces itself through the gravel, carrying the dirt with 
it to the upper surface. The dirt is removed to one 
end of the compartment by admitting a small quantity 
of water on top of the gravel by means of the 3ft. 
penstock through hand sluices. The hand sluice at 
the inlet end is 4in. higher than that at the lower end 
through which the foul water flows into a side channel 
and thence into a sewer. 
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Ferro-Concrete Beam 


one line of pipes has 
to take the contents 
reservoirs. In taking 


of the 
the easements, the right to lay 


three lines of pipe was secured, so that as other reservoirs 
The 
in 4000, 
or about 16in. per mile, whilst the gradient of the 
The Leicester 


are made additional lines of pipe may be laid. 
fall in the tunnels and cut and cover is 1 


pipe line is 1 in 1508, or 42in. per mile. 
line of pipes is 33in. diameter, excepting the first few 
| miles, where the Derby and Leicester supplies are 
carried by o e pipe 40in. diameter. 


detected. 


When the water leaves the filter beds it is measured 


by means of a Venturi meter, and the quantity i: 
recorded by a diagram and a counter. 


| 


| 
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Fig. 9—SECTION OF THE ROUGHING FILTERS 


The object of these roughing filters is to relieve 
the sand filters of much of their work and reserve them 
entirely for the finer part of the work of filtration. 
It is claimed that one man can manipulate the few 
valves which are necessary to the operation with ease. 
After leaving the roughing filters the water travels 
along a collecting channel which leads to the sand 
filters. The latter are seven in number, each having 
an area of 3000 square yards. The sand is 2ft. thick, 
and lies on 6in. of fine granite, and this in turn lies 
on Thin. thickness of broken limestone. Beneath 
the filtering material are channel bricks, the openings 
in which carry the filtered water to the main filter 
drains. From the sand filters the water runs along 
a covered channel to the clear water reservoir, which 
has a capacity of 6} million gallons, and forms a 
balancing tank to keep the main aqueduct regularly 
supplied with filtered water. 

On the high ground near Ambergate, 28 miles 
south of the Derwent dam, is a large covered service 
reservoir built for regulating the service to the towns 
and to maintain a store of water when for any reason 


20ft. in circumference, and by means of these weirs, 
which are five in number, the quantity passing can 
be accurately measured. 
36in. manual stop valves with slow and fast gear- 


ing and indicator, the 45in. pipe being tapered down 


to this diameter. There are also 45in. automatic 
valves of the usual type at intervals along the line of 


the syphons, and 45in. reflux valves on the rising legs | 


of the syphons. The object of these valves is to cut off 
the flow of water automatically should a burst occur. 
All these valves are provided with 6in. by-pass valves 
for re-charging. The automatic valves consist of a cir- 
cular door pivoted on a horizontal axis across the pipe. 
A disc, 18in. diameter, is suspended in the pipe at 
right angles to the flow of water. Should a burst 
occur below the valve this disc is forced over by the 
rush of water and by means of an arrangement of 
levers this actuates a trigger, which releases weights 
hung on pulleys on the ends of the horizontal shaft 
of the circular door. 
to close the door, but in order to prevent it closing 


too quickly, and thus causing a shock, one of the | 








Fig. 1O-MEASURING WEIR ON THE DERWENT 


the supply north of Ambergate is interfered with. 
This reservoir is divided into three sections, only one 
of which, with a capacity of 28,000,000 gallons, has 
been yet constructed. The top water level is 640ft. 
above sea-level and the depth 23ft. The fall to this 
reservoir from the top water level of Howden reservoir 
is 230ft.. and from Derwent reservoir 136ft., but 
the syphon pipes across the intervening valleys 
dip and rise as much as 370ft. in some cases. The 
work in connection with the construction of the aque- 
duct was divided into five contracts. Contract B, 
from Grindleford to Rowsley, was described in detail 
in our issue of March 4th, 1910, and subsequent 
issues. ‘The tunnels inl the cut and cover, or 
barrel culvert, are circular in section, and are large 
enough to carry the whole yield of the watershed. 
In internal diameter they are 6ft. 3in. The aqueduct 
is formed of concrete lined with vitrified blue brick, 
and between the two there is a rendering of cement 
to make the work water-tight. Cast iron pipes 


45in. in diameter are used wherever it is necessary 
to carry the aqueduct across wide valleys, but only 


pulleys is connected by a chain to the piston of a 
cataract cylinder filled with glycerine and water. 
Before this piston can make a complete stroke all the 
liquid has to pass from one side to the other through 
a small pipe connecting both ends of the cylinder. 
In addition to this, a cock on this pipe is so arranged 
that it is gradually closed as the main valve closes, 
thereby increasing the resistance, so that towards the 
end of the movement the valve closes very slowly. 
The time of closing is about five minutes. As a further 
precaution against shock a large air vessel is provided 
communicating with the 45in. pipe and kept half-full 
of air. The reflux valves are of a more simple kind. 


been laid across these valleys 
Howden and Derwent 


The Nottingham 
supply is conveyed by a 29in. pipe, which is large 
enough to carry the full share of the three instalments. 
At different points along the aqueduct the flow of 
water can be measured, so that leakage can be readily 


Further on 
| the pipe at the entrance to every syphon is formed 
into a circular weir with a gun-metal edge exactly 


On the syphons there are [ 


The action of the weights is | 





involved the excavation of 200,000 cubic yards o} 
earth. The north and west walls are 3ft. thick at th: 
top, battering to 18ft. thick at the floor level. Thes: 
walls have a double batter, in order to form the south 
and east walls respectively of the prospective sections 
of the reservoir. The remaining portion of the wall! 
is 2ft. 6in. thick at the top, with a batter on the face 
and stepped at the back to a varying thicknes: 
depending on the nature of the ground. The floor is 
of 6 to 1 concrete, lit. thick, and the walls are covered 
with Limmer asphalt in two layers each jin. thick. 
| The roof is carried on 607 columns 2ft. 7$in. square, 
| of 4 to 1 concrete, with a 4}in. brindled brick facing. 
| The spacing of the columns is 20ft. by 16ft. centres, 
jand 20in. by Tin. R.S. joists, 20ft. long rest on the 
|columns. The joists carry 6in. by 4in. arched channels, 
6ft. 8in. apart. The roof is of 4 to 1 ferro-concrete, 
din. thick, the reinforcement being expanded metal 
8in. by 3in. mesh, and weighing 8 lb. per square 
yard, while tension strips 2ft. long are provided 
over the joists and channels. The reservoir has a 
division wall 10ft. high built across the middle for 
convenience of emptying and cleaning. 

A number of illustrations of the works are given 
in our Supplement. 

The whole of the works when completed are ex- 
pected to cost £6,000,000, while the authorised works 
| to enable the four Corporations to carry the water 
| from the boundaries of the county of Derby—where 








| the Board’s powers cease—are estimated to cost a 
sum of £1,100,000. 
We are indebted to Mr. Edward Sandeman, 


| M. Inst. C.E., engineer to the Derwent Valley Water 
Board, for the drawings, photographs, and much 
of the information, which have enabled us to compile 
| this article on this great engineering undertaking. 


A NEW MATERIAL FOR HIGH-SPEED 
PINIONS. 

THE increasing use of high-speed machinery employing 
a positive drive has created a demand for pinions that 
adequate strength, yet operate noiselessly. 
Where metal gearing is used for operating high-speed 
machinery, no matter how well the teeth are formed 
or how accurately they are cut, noise is nearly always 
the result. 

When deluged with oil, and quite new, such gearing may 
run quietly, but when even slightly worn the noise created 
is most objectionable. This has led to the substitution 
of various non-metallic materials in year trains, and for 
| this purpose paper and rawhide have been used with 
some success. It is claimed, however, for a new material 
named Fabroil that nothing approaches it either in pre 
venting noise in gearing or in general utility. 

Fabroil pinions, which are patented in the United 
Kingdom, are manufactured by the British Thomson- 
Houston Company, Limited, Rugby, and are formed 
from a special woven fabrie compressed into a solid mass 
under several tons pressure, and held together between 
steel flanges either by threaded sleeves, as in the case 
| of the small pinions, or by threaded studs, as in the case 
of the larger examples. 

The strenyth of these pinions is said to be greater than 
that of any other non-metallic pinion, and, owing to a 
measure of flexibility possessed by the teeth, which allows 
of good bearing surface across the full width of the face, 
they will run at high speeds without variation and absorb 
shocks which would be sufficient to strip the teeth of a 
cast iron pinion or to cause a brass pinion rapidly to lose 
its shape, and consequently to give trouble. 

The teeth are cut to the 14} deg. involute system, 
according to Brown and Sharpe's standard. After the 
blanks have been assembled and machined, they are 
impregnated with oil, and aft<r the teeth ars cut they are 
again impregnated with oil, which renders them self- 
lubricating, impervious to+ moisture, and able to resist 
atmospheric changes. They are also said to be proof 
against injury by vermin and insects. Fabroil also re- 
mains unchanged when heated. 

Machines equipped with Fabroil pinions are operating 
under every condition of service, from driving a small 
light tool to operating heavy punch presses and shearing 
machines at the works of the manufacturers, who inform 
us that they have demonstrated their thorough reliability 
and have given them more severe tests to prove this 
than those to which pinions are ordinarily subjected, 
so that any weaknesses, should they exist, might be shown 
up. Under all tests so far given Fabroil pinions have, so 
we understand, figured well, not only in comparison 
with other non-metallic pinions, but as compared with 
metal pinions. As an indication of the tooth strength 
of Fabroil pinions, Lewis formula using cast iron contacts 
will apply. 

The pinions are supplied from 2in. outside diameter, 
progressing by jin. to 12in. outside diameter and from 
lin. face progressing by jin. up to 12in. face. 


possess 








In a recent discussion on welded pipes before the American 
Society of Mechanical Engineers the fact was brought out 
that in commercial welded pipes the variations in thickness 
of wall, perfection of weld, and other features of manufac- 
turing, give iise to variations in the bursting strength 
which are of sufficient magnitude to render unnecessary 
any great refinement in the use of formulas. Relative 





The pipe is enlarged in diameter to 54}in., and three 
doors are hung horizontally in a frame, one below 
the other, by link hinges of gun-metal. The flow 
of water keeps these open until a burst occurs on 
the lower side when the flow is reversed and the doors 
shut down without shock. 

The dimensions of the first, or southern, section 
of the Ambergate service reservoir are 640ft. by 
360ft. by 23ft. depth of water. Its construction 





strengths of steel pipes and tubes were indicated to be as 
follows :—For butt-welded steel pipe, 73 per cent.; for lap- 
welded steel] pipe, 92 per cent., and for seamless steel pipe, 
100 per cent. In steel pipe the strength of the butt-weld 
appears to be about 80 per cent. of that of the lap-weld. 
The relative strengths of wrought iron and steel pipe 
appear to be as follows :—Butt-welded wrought iron pipe is 
70 per cent. as strong as similar butt-welded steel pipe ; 
lap-welded wrought iron pipe is 57 per cent. as strong as 
similar lap-welded steel pipe. 
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THE BOILER-HOUSE PLANT OF THE ROYAL 
LIVER BUILDINGS, LIVERPOOL. 

Space in the City of QLiverpool being nearly as 

precious and as valuable as iamonds, the boiler-house of 

the Royal Liver Buildings, at Liverpool, which was recently 





conditions was that the fire should be smokeless, and that 
no dust or grit should be emitted from the top of the 
chimney shaft. It was decided to install the ‘‘ Bennis ” 
patented high temperature smokeless and gritless coking 
stoker, which is designed and constructed on the prin- | 
ciple of the admission of the accurate quantity of air | 








THE POWER HOUSE, ROYAL LIVER BUILDINGS 


opened, is situated at a depth of some 20ft. below the 
street level. One of the problems, therefore, connected 
with the building, which faced the consulting engineer, 
Capt. H. Riall Sankey, M. Inst. C.E., was the arrangement 
of the coal storage. The boilers are set at right-angles to 
the street, from which they stand back about 30ft. Four 
large storage bunkers run the length of the boiler-house on 
the street side. From the bunkers a collecting conveyor 
is fitted, and this is made of the st-ndard * Bennis ”’ 
U-link chain type, which consists of a chain working in a 
cast iron trough. The coal is delivered at the end of this 
conveyor into an inclined conveyor, which in its turn 
delivers into a distributing conveyor running immediately 
above the boiler fronts. The inclined conveyor and the 
distributing conveyor are similar to the collecting con- 
veyor, and travel at a speed of 40ft. per minute. 

The conveyors work so quietly that it is impossible for 
anyone in the next room to tell when they are in opera- 
tion. The building is of ferro-concrete, and one condition 
of the contract was that no noise whatever should be made 
hy the coal-handling plant, as the steel rods used in the 
construction of the ferro-conerete would act as conveyors 
of sound to various pacts of the building, and so disturb 
the offices. Silence in the working of the boiler-house 
plant was therefore essential. This condition has been 
satisfactorily fulfilled, so that when the plant is workiny at 
full pressure not a sound can be heard outside the boiler- 
house. 

From the distributing conveyor there is communication 
by shoots with the stoker hoppers, these shoots being 
provided with cut-off slides. The four boilers to which 
the conveying system feeds the coal, are of the design of 
Richard Crittall and Co., Limited. They are of the 
return tube dry-back type. 6ft. in diameter. with flues 
3ft. Gin. in. diameter. Each boiler has 1278 square feet of 
heating surface, made up as follows : 


Sq. ft 

Furnace tube oo. i 
Return tubes a% vi 950 
Shell tubes a on 218 
1278 


They are tixed in the usual brick seatings, the waste 
gases being carried into an underground main flue, which 





THE BOILER HOUSE 


communicates with a vertical chimney shaft having an 
internal diameter of 4ft. 10in., and a height of 200ft. 

_ It was desired hy those responsible for the boiler-house 
installation to fire the boilers with slack coal having a 
calorific value of about 11,000 B.Th.U’s., and one of the 


in which two rams operate in troughs, one for each side of 
the furnace 
pendently regulated so as to distribute the coal evenly 
across the furnace. These rams are -vorked from a rocking 


shaft, which can be disconnected to allow of the smoke-kox 
doors being opened. ‘This rocking shaft is worked by a 
crank and connecting-rod from the feed gear box; th- 
gears in this box are of steel and machine cut and work 
in an oil-tight case. 

The furnace consists of eight “* Bennis ’* patented hollow 


| bars, which carry the furnace grids. These bars are moved 


backwards and forwards by means of chilled rams in such 
a manner as to make the fuel travel along the furnace bars. 
Air is forced into the bars by means of outside steam jets. 
The makers explain that this system of firing ensures that 
an equal quantity of air is forced in at every portion of the 
furnace, and that in this way the possibility of an 
excess of air escaping through thin portions of the fire is 


| prevented. The trough bars are entirely self-cleaning. 


At the front of the main furnace there is a series of small 
upper grids. To these grids is admitted the correct amount 
of air necessary to ensure the coking of the fuel. Messrs. 
Bennis claim that the effect of this is to produce a white 
hot fire near the front of the furnace, and to ensure that 
the coal, as soon as it is fed on to these small upper grids, is 


| immediately lighted up at such a speed that the machine 


gives a duty of about 50 per cent. more than is possible 


| with any other system at present on the market. It is 
| further pointed out that the air spaces in the main furnace 


grids are so regulated that combustion is complete at an 


| early stage—there being no after-burning of CO to CO, 


with the result that a much higher furnace temperature is 
obtained than would be if the gases were cooled during 
combustion ; that the accumulative effect of high tem- 
perature at an early portion of the furnace is that the heat 
is rapidly absorbed, and, consequeitly, the efticiency of 
the boiler heating surface is increased ; and that owing to 
the high degree of control which is rendered possible in the 
feed of the coal on to the furnace, the speed of the furnace 
bars, and in the amount of air forced into the furnace 
almost perfect combustion can be obtained through a wide 
range of duties. For instance, on the dry-back boilers it is 
said to be easily possibl* to burn efficiently from 100 lb, to 


| 550 lb. of coal per boiler per hour. The furnaces at 


necessary for perfect chemical combustion. The guaran- | 
tee given with these coking stokers by the makers was that 
with ordinary Laneashire slack, costing about 8s. 6d. a | 
ton, as high a thermal efficiency would be obtained as 
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the Royal Liver Buildings are burning under natural 
draught, 35 lb. of coal per square foot of grate per hour at 
an efficiency of over 72 per cent. on the boiler alone. 


The removal of ash is always a vexed question on account 
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THE BENNIS COKING STOKER = 


with hand-firing and the use of the best smokeless coal at 

about 17s. 6d. per ton. This efficiency was to be obtained | 
without either smoke or grits from the chimney, at a duty | 
of 5500 Ib. of steam as from and at 212 deg. Fah. ae 





The stoker, it may be explained, consists of a feed-box 


The stroke of these feed rams can be inde- 





of the additional cost. In the Royal Liver plant the ash 
is handled by means of a simple device. The girders, 
which carry the coal conveyors, and additional girders 
fitted behind the boilers and between the buttresses are 


| utilised for the suspension of an ash track. This track 


curves round from the front of the end boiler into the 
corner of the end store. A combined runner and self- 
supporting pulley block travels along the track. From 
the block is suspended an ash skip. When cleaning out it 
is only necessary to swing the skip under the flue so that it 
hooks on to a catch fitted to the flue. This permits the 
ashes to be drawn out of the back chamber directly into 
the skip without spilling on the floor. The skip is then 
unhooked from the flue mouth and pushed along to the 
front of the tub, where it is hydraulically hoisted to the 
street level and tipped. By this method of removing the 
ash the boiler-house is kept free from dust or ashes about 
the floor. 

The entire system of heating was designed and carried 
through by the contractors, Richard Crittall and Co., 
Limited. By this firm’s patented system of heating the 
walls of the building are warmed to a few degrees above the 
temperature at which it is required to have the rooms. 
There is no radiator or exposed pipe system. This direct 
method of heating the walls themselves obviates the local 
heating of the air, for by it the air is maintained at a uniform 
temperature throughout. The heat is conveyed to the 
walls by means of a hot water pipe system, which is under 
the direct control of the occupants. When completed 
the pipes in this system are invisible to the occupants of 
the rooms. Jointless pipes of small bore are embedded 
in a special patented composition which sets into a smooth 
jointless surface that can be made to attain any degree of 
hardness or to take a variety of colours. This composi- 
tion is used both for the hygienic flooring and for the wall 
panels beneath each window. All the piping has joints 
welded by the oxygen-acetylene process, after which they 
are subjected to a very high pressure test before being 
covered. It has been computed that there are no less than 
fifty miles of small bore tubing laid in the flooring and walls 
The consulting engineer made exhaustive tests of the 
system before adopting it. 

In the winter steam from the boilers first drives the 
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electric power steam engines and the exhaust heats the | 
circulating water in four large calorifiers. The circula- 
tion is aided by centrifugal pumps. Ventilation of the 
offices is secured by means of exhaust shafts leading to 
centrifugal-vased fans discharging into the open air at the 
roof level. 

In addition to the load above described, the boilers raise | 
steam to generate the power that is required for working | 
ten high-speed electric lifts. Vertical engines by Ashworth | 
and Parker drive the necessary dynamos. | 

We are informed that, in spite of the size of this build- 
ing, with its ten storeys and its high towers, which are 
visible miles away, the whole of the steam raising and coal 
handling plant installed in the boiler-house can easily be | 
attended to by one man. 

It has been computed that from three to four thousand 
people can be easily accommodated in the building, and 
that it contains 35,000 square yards of letting space. The | 
framework may he described as that of an enormous 
skeleton consisting of reinforced concrete columns carried 
down from the roof to the ground, and connected by con- 
crete beams on which the floors and walls rest. Some of 
the columns rise in an unbroken length to a height of 
nearly 300ft., and carry loads ranging to 1500 tons each ; 
one of the largest beams is that of the ninth and tenth floors, | 
supporting the towers, which has a span of 42ft.. and carries 
a portion of the load from another beam, as well as other | 
concentrated loads, to a total of nearly 290 tons. The | 
largest arched beam in the building carries 1480 tons. No 
scaffolding was used in the building. 





A NEW FORM OF SEWAGE DISTRIBUTOR. 

Many forms of apparatus have been devised for spread- 
ing the effluent from sewage settling, precipitation, or 
septic tanks over filter beds. Distributors of the revolving, 
travelling, and spraying types will be familiar to many 
of our readers. The majority of these require a consider- 
able head to work them satisfactorily. Various forms 
of fixed distributing channels and trays have also 
been devised for the purpose. In these accurate levelling 
has been an essential feature, and numerous discharge | 
openings a necessity. Great care has to be taken when 
erecting all these plants in the first instance, so that the 
levels may be correct, and any subsequent settlement 
or distortion is liable entirely to disarrange the system. 

A distributor, which is marufactured by Mechan and 
Sons, Limited, of Scotstoun Ironworks, Glasgow, has been 
designed to obviate these disadvantages. It is illustrated 
in the accompanying engravings, and it can certainly 
be said of it that it is of simple construction, easily erected 
and readily cleaned. The component parts are made 
of mild steel, either galvanised or otherwise protected, 


| with lip pieces and adjustable V-shapcd weirs. 


supported on piers carried up from the bottom filter of the 
bed. Branching from this main channe! are subsidiary 
or feeder channels B. The liquid in A flows into these 
channels through discharge openings D, which are fitted 





erected by unskilled labour, and adjusted so as to give 

satisfactory distribution, and that the amount of atten- 

tion it requires to keep it in good working order is small. 
The system has, we are informed, been successfully 
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These 
ean be readily set so that cach subsidiary channel receives 
just the required amount of liquid. The channels B de- 

















Fig. i—-MAIN AND SUBSIDIARY CHANNELS AND SEWAGE DISTRIBUTING TRAY 


: . ‘ ; 
the makers having found that this material answers 
the purposes required of it better and stands more rough 
usage than any other. 

















Fig. 2—UPPER AND LOWER VIEWS OF TRAY 


The principle involved in the Mechan distributor will 
be readily understood by the help of the illustrations. 
In Fig. 1 the tank effluent is delivered into a main channel 





A, which is of rectangular section, and which is generally alignment, and it is claimed that the plant can be readily | 


| in turn beyond the edge of the dish. 


} 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 


liver in their turn into special trays C through lip pieces 
and adjustable V-shaped weirs similar to those just alluded 
to, only smaller. The delivery on to the trays is made 


| at opposite corners of the length of the trays. 


Fig. 2 shows upper and under views of one of the trays— 
the former being on the right and the latter on the left. 


| The trays are made of mild steel, and are usually some 6ft. 
In the bottom of each | 


long by 2ft. wide and 2in. deep. 
tray are fitted symmetrically fourteen short lengths of 
tube, the tops of these being arranged to project some 
little way—about an inch or so—above the bottom of 
the tray, the amount of projection being exactly the same 
in each case. The idea is that the tray shall be placed 


| horizontally, and that the liquid shall be run on to it at 
| such a rate that it may overflow round the whole edge | 
| of each of these tubes and pass gently down the bores of 


the latter 


Underneath the lower end of each tube is a specially | 


designed distributor formed of a circular piece of meta! 
with a deeply serrated edge, the alternate serrations being 
long and short. These pieces of metal are cupped, and 


| the convex side is uppermost, and hence presents a dome- 


shaped surface for the liquid coming down the tube to fall 
upon. The result is that a thin layer of liquid is formed, 
which, running down to the points of the serrations, 
falls on to the surface of the filter in finely divided drops 
In four cases the distributors are carried in sets of threes 
on special brackets, which are so pivoted that they can 
be revolved in such a manner as to bring each distributor 
This is done so that 
the distributors may be cleaned, the trays being placed 
just far enough apart for the cleaning to be done. In 


two cases there are single armed brackets, and these, | 


again, can be swung out for cleaning. Each bracket has 
a stop so that when pressed fully home the distributors 
are exactly in their proper places under the tubes. 
Arrangements are made so that the trays may be moved 
sideways in order to allow the liquid to fall on another 
surface of the filter, or so as to expose the latter when 
deemed advisable. The makers assert that, though it 
is requisite to place the trays as level as possible, a high 
degree of levelling is not so necessary as it is in the case 
of other distributing systems. Special attention has, 
however, been paid to the connections between the main 
and subsidiary channels and the trays, so as to facilitate 


employed in numerous places in the neighbourhood of 
Glasgow. The makers point out that it can be used 
for large or small installations, and instance the facts 
that, while at Bishopsbriggs there are 300 trays, at the 
Drumshoreland Hospital there are only four. A drawing 
showing an installation with 72 trays is shown in Fig. 3. 


A WORKS EXTENSION IN LONDON. 

Last Tuesday we were invited to attend the opening cere- 
mony of an addition to the works of R. Waygood and Co., 
Limited, in Falmouth-road, S.E. The rapid development 
of the firm’s business has necessitated building a new and 
up-to-date shop, which, we understand, will be used for the 
construction of the electreial gear employed in connection 
with the Waygood electric lifts. This new addition adjoins 
the original factory, and has two galleries, which form a 
circuit round the four sides of the shop. The complete 
building, that is to say, the extension, together with the 
shop to which it is attached, has a superficial area on the 
ground floor of 15,500 square feet, the cubic contents of 
the buildings are about 750,000 feet, the total length 250ft. 
| and the height 54ft. 

We understand that the designs were carefully considered 
by the London County Council, and were passed as 
thoroughly satisfactory as regards light, health, and 
escape in case of fire. The construction is fire-proof 
throughout, the walls being of brick, and the floor and roof 
of reinforced concrete. All the skylights are fire resisting. 
There are also fire-resisting staircases at both ends of th» 
building as well as electric lifts. One of the lifts is of the 

| firm’s standard design, whilst the other at the opposite end 
of the shop is a new type which has recently been patented. 

Power for driving the machines in the new building is 
derived from four 50 horse-power motors, and the current 
is taken from the Southwark Borough Council’s mains. 
These motors, which were supplied by Vickers, Limited, 

| are situated in rooms in the basement, and the power is 

| transmitted to line shafts in trenches and supplementary 

| shafts overhead. 

| A large travelling crane traverses the whole length of the 

| building, and this has been designed to lift loads up to 
5tons. Electric travelling cranes are also fitted in the side 
bays. In accordance -with modern practice the raw 
material will be brought in at one end of the building and 
passed along to the other end where the finished parts will 

| be assembled, and finally sent to the dispatch department. 

The contractors for the building were C. Parker and 
Sons, whilst the firm of Walter Jones, Limited, acted as 
sub-contractors for the steel work. Other firms which 
| acted as sub-contractors were W. H. Wheeler and Co., 
| Limited, Haden and Sons, and Hayward Brothers and 
| Eckstein. The first mentioned firm supplied the wood 
paving, the second the heating and ventilating apparatus, 
whilst the third carried out the roof and glazing work. 
The total capacity of Waygood’s works now amounts to 
1,700,000 cubie feet. 


| 
| 
| 
| 














Port oF Lonpon AvutHority New Orrices.—The Port of 
London Authority, having considered the final plans sent in 
competition for its new head offices about to be erected in 
Trinity-square, E.C., has selected, on the advice of its assessor, 
Sir Aston Webb, C.B., R.A., the design submitted by Mr. Edwin 
Cooper, F.R.I.B.A., of 12, Grays Inn-square, W.C. The six 
designs submitted in the final competition are being publicly 
exhibited at the river offices of the Authority, Victoria Emhank- 
ment, E.C., till July 30th, between the hours of 10 a.m. and 
4 p.m. (1 p.m. Saturdays). 
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RAILWAY MATTERS. 


Tue trolley omnibus scheme in Brighton and Hove, 
which, as it left the House of Lords, provided for through 
communication between the two districts, has now been 
passed by a House of Commons Committee. The short 
piece of tramway line in Hove is to be purchased for £1000. 





Tue Glasgow Corporation tramway accounts, which 
have recently been published, show that the tramway 
strike last year cost £8000, whilst the coal strike has cost 
an extra £5000. There is a net profit of £52,067 upon the 
working of the undertaking, after charging £85,631 to 
permanent way renewals fund, £128,073 to depreciation, 
and meeting all interest and sinking fund charges. 


AN interesting paper was recently presented at the 
annual congress of the Tramways and Light Railways 
Association dealing with the respective values of tram- 
ways, motor omnibuses, and trolley omnibuses. It was 
urged that fresh legislation is necessary regarding the 
promotion and operation of all methods of street loco- 
Other papers were read on car meters, track 
** pay-as-you-enter ”’ cars. 


motion. 
maintenance, and 


THE recent accidents at Malmstatt, in South India, and 
elsewhere are reported to have plainly emphasised the 
advantage of all-steel passenger carriages and goods 
wagons. In all three cases the damage to rolling stock 
would have been very greatly reduced had they been con- 
structed of a better resisting material, and, in the case of 
the passenger stock, many lives would have been saved 
if the passengers had been riding in carriages that would 
not break up. 


Aw extensive enlargement of the National Railways of 
Mexico system is now in progress. An official statement 
just issued shows that construction work is in progress on 
a number of branch lines of 25 to 310 miles long, making 
a total of 1122 miles of new track involved in their con- 
struction. It is authoritatively stated that there will be 
no cessation in the work until all of the lines are finished, 
which will probably be within the next three years. The 
building of these branches means the opening up and de- 
velopment of large scopes of virgin territory in Mexico 
and the providing of transportation outlets for sections 
that are now lacking in this respect. 


THE city of Chicago presents at the present time an 
area of 194 square miles, which is cut up by 2600 miles of 
railway track. The Committee of Investigation on Smoke 
Abatement and Electrification of Railway Terminals of 
the Chicago Association of Commerce, in the study of its 
problem under the immediate direction of Horace G. Burt, 
has thought it wise to add certain areas so as to include 
outlying transportation lines correlated with those within 
the city limits. The area thus defined, which is known to 
the Committee as Zone B, embraces 235 square miles and 
contains about 4000 miles of railway track. It is esti- 
mated that 60 per cent. of this track mileage is in yards, 
sidings, freight and passenger terminals and industrial 
tracks. 


In an article on the care of controlless on tramcars, 
which appears in the columns of our contemporary, the 
Electrical Review, it is stated that it will be found that 
controller fingers and contacts rarely require replacing 
if a few simple precautions are adopted. The barrel 
contacts should be wiped over every night if possible, and 
dull contacts should be cleaned with emery cloth. If any 
burnt fingers are discovered they should be trimmed with 
a file and readjusted. Finally, the controller cables 
should be examined, copper dust should be blown out of 
the -controller with a pair of bellows, and all contacts 
should be wiped over with a rag, on which has been placed 
a very small quantity of commercial petroleum jelly. If 
these points are consistently attended to before the car 
is sent out to service, it will be found that the controller 
will always be presentable and that the faults will be 
reduced to a minimum. 


ForLow1ne the Dessau-Bitterfeld electrification, the 
Prussian State Railways were authorised to electrify 
during the present year the Lauban-K6nigszelt mountain 
division. This work, which is now under way, comprises 
about 124 miles in all. The following particulars of this 
undertaking were published in a general review of heavy 
electric traction written for two recent issues of Elektrische 
Kraftbetriebe und Bahnen by Dr. W. Reichel. The lines 
are adjacent to a coal-mining district, and it is stated 
that generating plants could be advantageously erected 
at Neurode and Waldenburg. The goods locomotives 
will be driven through jackshafts by two motors mounted in 
the body. These motors will be rated at 1250 horse-power 
each on an hour basis. The driving wheels will be only 
45-3in. diameter because of the gradients and large tractive 
effort required. The total weight per locomotive will be 
94 tons, the electrical equipment alone weighing 46 tons. 
A maximum. tractive effort of 35,200 lb.. and a tractive 
effort of 18,040 Ib. for one hour, are specified. In spite 
of heavy gradients, a speed of 50 miles per hour is 
specified, 


THE practice of applying flexible stays to the crown- 
plate of a locomotive fire-box to afford relief to the flange 
of the tube-plate is now extensively followed on many 
railways, states the Railray Gazette. When rigid stays 
are employed throughout there is a tendency permanently 
to bend the plate, but if only two or three rows of flexible 
stay-bolts are used this likelihood is overcome. The use 
of adjustable or flexible stays also allows a clear water 
and steam space which is unobstructed other than by the 
diameter of the bolts, and thus presents a better oppor- 
tunity of keeping the crown-plate free from accumulated 
inerustations as compared with other methods of staying. 
The more rigidly the complete fire-box is stayed the 
greater the liability to distortion. Rigid staying serves 
to restrict the relative movement of fire-box plates under 
expansion, and the difference in the expansion of one plate 
over the other is the feature which demands the greatest 
consideration. Much depends on the selection of a proper 
radius for tube-plate flanges, and the edge of the tube 
holes should never be closer to the root of the flange than 
is absolutely necessary, otherwise cracked flanges are 
almost certain to ensue. 








NOTES AND MEMORANDA. 


AT a recent meeting of the Electric Vehicle Club of 
Boston, M . Geo. H. Jones pointed out that there are now 
nearly as many electric vehicles in Chicago as there ase 
petrol cars. About 2000 pleasure vehicles of this type and 
450 commercial trucks are in service or on order for early 
delivery. 





THE bulletin of the Italian Society of Agriculture informs 
us that studies are being undertaken by the Government 
with a view to instituting “ agricultural camps” for the 
practical demonstration of the fertility of the Tripolitaine. 
The experiments will be conducted under the auspices of 
the military authorities, and will be entrusted to professors 
of agriculture who have specialised in the flora and methods 
of culture of the tropical zones. 


ORNAMENTAL enamelling has been practised in the East 
from a very early period. Among historical nations, 


perhaps precedence in the art might justly be assigned to | 


the Egyptians, the fathers of so many arts and sciences. 
The famous blue enamel, or, more properly, glaze, of which 
many fine examples remain, seems to have been produced 
with a copper oxide, and the process was employed at least 
as early as 1600 B.c., if not earlier. Enamel—from 
**esmail ’’—has for a basis a fusible and colourless glass, 
which is rendered opaque and coloured by the use of 
metallic oxides. These substances, having been fused and 
cooled, are thoroughly powdered and washed before being 
applied to the surface to be enamelled. The whole is then 
fired. 


ACCORDING to the Electrical World, from a number of 
places where graphitised-filament lamps have been used 
to replace the ordinary carbon lamps, reports have come 
to hand that these graphitised-filament units were found 
to break as soon as they were placed in the sockets. An 
engineer of one of the large lamp manufacturers investi- 
gated these cases, and after a study of the conditions 
he found that each lamp had been used near some moving 
belt. Although imperceptible, static charges from these 
belts collected on the globes, setting the filaments in rapid 
vibration and rupturing them. The cure was effective 
and simple, and consisted of equipping each suspected 
socket with a metal reflector. This not only put an end to 
the damage, but improved the illuminating efficiency of 
the lamp. 


In view of the efforts that are being made by the Pow :-rs 
to hinder the importation of arms and ammunition into 
Abyssinia, it is interesting to note that the Abyssinian 
Government is now completing the erection of a cartridge 
factory, driven by an hydro-electric installation, which also 
serves for the lighting and supply of power to Addis 
Abeba, the capital. The cartridge machinery. purchased 
in Germany, is capable of turning out 10,000,000 cart- 
ridges per annum, and will manufacture principally Cras, 
Mauser, and Lee-Metford cartridges. The buildings 


MISCELLANEA. 


THE Acting Governor of the Gold Coast reports that 
the output of gold from the Colony, including Ashanti. 
during the month of June amounted to 28,197 oz., valued 
at £106,838, and concentrates, £3161. 


THE mean temperature for the year 1911 was 50-5 deg., 
or 1-9 deg. above the average of the 65 years 1841-1905. 
The highest temperature in the shade (recorded on the 
open stand in the enclosure of the Magnetic Pavilion) 
was 100-0 deg. on August 9th. The lowest temperature 
of the air recorded was 19-1 deg. on the two days, January 
20th and February 3rd. There were only twenty-two 
days during the winter on which the temperature fell as 
low as 32 deg. 

Ir is reported that a successful oversea trip was carried 
out last Saturday morning by the Zeppelin airship Vik- 
toria Luise, which passed over Niendorf, near Liibeck, 
towards the Baltic, which was reached at two o’clock, 
and then passed over the straits between the Danish 
islands of Méen and Falster. The airship then flew in a 
straight line over the Baltic to the Mecklenburg coast at 
Heiligendamm, and thence continued its voyage vid 
Wismar, Schwerin, and Friedrichsruh to Hamburg. The 
wind, which was blowing freshly at first, dropped in the 
early morning hours to a calm, and the weather was 
magnificent. 

A FEW days ago Mr. Kellaway asked the Home Secre- 
tary to state the number of motor omnibuses and electric 
tramears running in the Metropolitan police area for the 
first six months of this year, and how many deaths were 
caused by each type of vehicle during the same period. 
Mr. McKenna replied that the number of motor omnibuses 
was 2461 and of electric tramears 2661. During the six 
months ending June 31st, 1912, 81 fatal accidents and 
1615 accidents involving personal injury were caused by 
these vehicles ; 69 deaths were caused by omnibuses and 
12 by tramcars. Personal injury was done in 793 cases 
by omnibuses and in 822 cases by tramears. 





In 1907 the London County Council obtained authority 
by Act of Parliament to construct a tunnel under the 
Thames between Woolwich and North Woolwich. Accord- 
ing to the Railway Gazette, by the end of the present summer 
the scheme will be completed and the tunnel open to traffic. 
Up to the present the service between the points named has 
been maintained by means of a freeferry. The new tunnel, 
which will be similar in design to the Greenwich tunnel— 


| there are at this moment tunnels at Greenwich, Rotherhithe 


are now finished and ready for the machinery, which is | 


on the way from the railhead, and is expected in the 
capital within the next few weeks. The factory also 
contains a rifle-repairing plant, capable of dealing with 
15,000 to 20,000 rifles per annum, for which the necessary 
mechanics are now on the way from England. The 
hydro-electric machinery, supplied by a Manchester firm, 
is being installed on the Akaki river, about 19 miles from 
the capital. and consists of two sets of 200 horse-power. 
The power is transmitted to the capital at 6000 volts, 
and is there transformed for power and lighting purposes. 


A NUMBER Of interesting opinions on the operating cost 
of electric vehicles is given in a recent number of the 
Electrical: World. For instance, the effect of proper tire 
equipment on the efficiency of electric vehicles is of the 
greatest importance. Differences of 30 to 70 per cent. in 
car performance have been observed between heavy tires 
and the best electric car rubber treads. This means that 
with suitable tires an electric pleasure car may double 
its mileage, and the life of its battery will probably be 
increased in about the same proportion, provided, of course, 
the car receives proper attention otherwise. This question 
of tires alone will often account for widely different energy 
consumption between two customers having the same 
make of car and doing approximately the same work. 
From reliable data covering operating expenses over a 
period of three years the following figures were quoted 
for 1-ton and 1}-ton wagons: Average days in service per 
month, 243; average miles per day per wagon, 29}; 
average kilowatt-hours per mile, 0-491. Car operating 
expense per mile: Oil and other supplies, -3d.; general 
repairs, 0-7d.; electric energy, at 2d. per kilowatt-hour, 
Id.; tires, 0-8ld.; batteries, 0-85d.; total expense per 
mile, 3-66d. 

As a considerable number of blacksmiths’ hearths are 
now fitted with blast provided by electric blowers, states 
the Electrical Review, the following incident may be of 
interest. In one case where a blast was obtained by an 
electrically driven fan, the delivery pipe was surrounded by 
a water jacket on account of the heat, and it was found 
that the temperature of this water rose practically to 
boiling point when the fan had been in operation for some 
time. On one occasion it was discovered that the draught 
was gradually getting weaker until it almost failed alto- 
gether. Suspicion was first of all thrown on the electrical 
portion of the gear, but this was found to be perfectly in 
order. The fan was taken adrift and the impellers and all 
parts of the casing were found to be in good condition. On 
taking apart the ducts, however, it was found that the 
delivery pipe was burned through, which accounted for the 
loss of draught. This burning action was in its turn 
explained by the fact that owing to the heating of the 
water, rapid evaporation set in and the level of the water 
fell below the level of the effective portion of the delivery 
pipe without its being noticed, with the result that the pipe 
was exposed to the full temperature of the escaping gases 
without any cooling action taking place. A new pipe was 
fitted, and when this was done, instead of the water in the 
surrounding jacket being poured in by hand at intervals as 
had previously been done, the water pipe was fitted with a 
ball cock set so that when the water in the jacket got lower 
than was advisable, the cock was opened and allowed more 
water to flow into the tank. This simple alteration 
prevented further trouble. 





and Blackwall—will be about 500 yards long, and will, on 
completion, have cost about £90,000. It provides for 
stairways to and from the roadway. The new tunnel will 
entail an annual outlay of £2500, 

Iv is reported in the columns of Electrical Engineering 
that the Schiffs und Maschinenbaufabrik Fijenoord, of 
Rotterdam, has recently supplied an electrically propelled 
tug for service in a dock in India. <A Bellis and Morcom 
high-speed engine drives a 58-kilowatt double-current 
machine yenerating direct current at 185 volts or three- 
phase current at 115 volts, and also a small 6-kilowatt 
direct-current generator. The latter is used to excite a 
70-kilowatt direct-current motor on the shaft, which is 
controlled on the Ward Leonard system. The motor drives 
the shaft at 232 revolutions per minute. The speed can 
be varied in 19 steps, and racing of the propelleris impossible 
as the field is separately excited. The motor can be re- 
versed from full power in one direction to full power in 
the other direction in from 2 to 3 seconds, as against 
the 10 to 15 seconds required for a good steam engine. 
The three-phase power is used for various auxiliaries, 
and for some thirty hand drilling tools used in repairing 
ships in dock. The tug is 59ft. long, and has a maximum 
breadth of 15ft. 

THE experiments at Spezia with the Guidoni hydro- 
flying machine, referred to in THE ENGINEER of July 5th, 
were continued last week, and gave rise to some incidents 
of technical interest, as, for instance, the conveyance of 
a passenger at 50 m. altitude twice round the wide bay 
on a machine not in reality built for carrying extra weight, 
and the accident which was nearly the cause of the loss 
of the apparatus and its inventor. The Dante Alighieri 
had left in the morning for her final official speed trials, 
and having performed the run to Genoa, was returning 
at full steam, when the “ hydro-volant ” left Spezia, and, 
after joining the battleship near Cape Noli, accompanied 
her on her course, circling round her continually, as on 
the former occasion, till opposite Serravezza. At this 
point the machine suddenly gave a violent lurch, grazed the 
sea with the point of one wing, seemed to shake itself free 
for a moment, and then fell on its side. The accident, 
which was rendered a mere episode by the prompt salvage 
of both Captain Guidoni and his apparatus, was probably 
caused by the suction of the.air produced by the passage 
of the Dante, then travelling at 24-5 knots through the 
water. 

Durtn¢ his recent lecture before the Royal Geographical 
Society, Sir William Willcocks said that he believed that 
the Garden of Eden would eventually be found just north 
of Ur, at the ancient junction of the Tigris and Euphrates. 
In the arid regions of the earth, water, he said, should 
be monopolised for irrigation. It was impossible to 
leave the waters of the rivers in their channels and 
irrigate the country with them. A_ discharge of 
10,000 cubie feet a second was needed in the Tigris 
to allow of navigation between Basra and Baghdad : 
but that quantity of water would irrigate 750,000 acres 
of cotton, worth £7,500,000. It was his fond trust that 
works carried out on the broad lines submitted by him to 
the Turkish Government, provided they were executed 
with expedition and had liberal supervision during 
their life, would secure a firm foundation for the resusci- 
tation and future prosperity of this once famous land. 
Perennial irrigation with regulating works on the two 
rivers would be widely different from the irrigation of 
the ancients in the upper parts of the delta, where tens 
of thousands of captives laboured at the unending task 
of clearing silt from the waters of Babylon. The proposed 
irrigation would bring back a return to the happier days 
of the early settlement in the marshes, when the waters 
were comparatively free from silt, and when they created 
Gardens of Eden, of which memories had lasted so long. 
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Noise. 


THE threat to !ay down part of Holborn and 
Oxford-street with setts, and the agitation to prevent 
the execution of such an act of Philistinism, recalls 
the extraordinary anomaly that in an age of a 
thousand amenities we can still tolerate a ‘“ degree 
of noise which would have first appalled and finally 
shattered the last fragment of nerves of the stoutest 
hearts of less civilised times.” The noises in our 
streets attain proportions which only seem slight 
because we have grown more or less used to.them, 
just as the din in a boiler shop, which strikes the casual 
visitor deaf, hardly interferes with the conversation 
of those working in it from morning to night. But 
although such noises pass with but little notice 
and rare comment, we can nevertheless have but 
little doubt that the lassitude produced by city life 
and the increase of ailments of the nervous system 
are in some measure, and possibly a great measure, 
due to the fact that they continually surround us, 
rendering the day and much of the night hideous. 

It may be asked what has noise and the ailments 
it induces to do with the engineer. The reply is not 
far to seek. A few moments’ consideration will show 
that a great portion of the noises which surround us 
and penetrate us are mechanical engineering produc- 
tions. Consider our streets. The horse is falling 
into desuetude, and its place has been taken by the 
motor car and the motor lorry. Can it be said that 
either one or the other is more silent than its pre- 
decessors? Examples may easily be produced of 
luxurious cars that run almost silently, but if anyone 
who imagines that the motor cab is even fairly noise- 
less will listen to one in a quiet street he will soon be 
abundantly convinced that it is very noisy indeed, 
far more noisy than a hansom for example. The 
appalling din of the car’s unrestrained exhaust is to 
be checked—save in the case of the worst offender, 
the motor bicycle—but there still remains the whirr 
of its machinery, which, in the aggregate, amounts 
to a quantity of noise which, if we had the means of 
measuring it, would astound us. Of the motor lorry 
in allits forms it is needless to speak. The solid tire 
is going out of use, and in time will no doubt be 
absolutely prohibited for city traffic, but the row 
produced by the best lorry when trailing an empty 
van is something to appal. Take, again, our railways. 
We travel with every conceivable luxury ; the speed 
and smoothness of motion has never been exceeded ; 
the carriages are fitted with a score of comforts ; 
and yet we can harely carry on a conversation for 
half an hour without feeling exhausted by the effort 
to hear and to be heard. If we look at urban railways 
from the view of the person not travelling by them, 
the volume of sound which they contribute to the din 
of our streets must reach enormous proportions. We 
do not hear the underground trains unless we are 
close to them, but no one wil! question that the 
sound vibrations they set up are conducted to the 
surface, lost in, and added to the din of the streets. 
Even in our very houses and offices we tolerate petty 
noises, which, if we were wholly wise, we should 
rebel against—the typewriter, the electric fan, the 
gas fire are all offenders with little tedious noises 
which mount up to a veritable nuisance. All these 
things—the motor car, the railway train, the tube 
railway, the tramcar, the typewriter, the electric fan, 
the gas fire—are products for which the engineer 
is directly responsible, and it is to him we must look 
for an abatement of the nuisance. 

We hold it altogether inconceivable that the noises 
of which we write are irreducible. They exist partly 
because we have no scale for volume of sound and no 
means of measuring it, and partly because no scientific 
study is ever given to the problem of its reduction. 
A science of noise is wanted. Men have made them- 
selves expert in the measurement of all sorts of other 
vibrations, and have found the means of reducing 
those that are irksome, But of noise thev have taken 





little or no account ; it is accepted as an ill that must 
be tolerated, and its reduction is only effected as a 
by-product in the search for greater efficiency, since 
it is well recognised that noise is a form of wasted 
energy. If we could consume every atom of the 
energy of a propellant in driving out a projectile, 
a gun would be fired noiselessly. It is because the 
gun itself expands, and because much pressure still 
remains in the gun after the projectile has left the 
muzzle that we have power wasted in throwing 
the air into vibration. The exhaust from a motor 
car or from a locomotive gives us an exact parallel. 
We turn the exhaust of an engine into useful work 
in a condenser, and we get back all the energy that 
would have been expended in throwing the air into 
vibration. In the design of motor cars and machine 
tools a more efficient gear has been sought, and with 
it has come more silent running. If a gear is noisy, 
we know it is wasting power ; the noise and the waste 
are in some undetermined direct relationship to each 
other. The noise that a tramcar makes is the measure 
of its inefficiency. The gear is hammering and grind- 
ing itself, the armature is beating the air uselessly, 
every joint is rattling and working to its own destruc- 
tion and shouting the fact aloud, and the whole is con- 
densed and magnified by the hollow body of the 
vehicle. So with the railway train. Every noise is 
the outcome of a misfit somewhere. It begins at the 
rails. A perfect wheel would roll absolutely silently 
on a perfect rail at all speeds. But the rail has joints 
and inequalities and the wheel has flats and roughnesses. 
The jolts and jars of the road and wheel are sent up 
to the vehicle, and reach the passenger partly as noise. 
It is unnecessary to labour instances. That noise 
is the result of wasted effort is clear to all. That is the 
chief motive that leads to its reduction. But when the 
fine balance between what it is and is not expedient to 
do in the improvement of efficiency is attained, then 
the incentive to reduce sound is reached. It is, for 
example, not economical to throttle the exhaust 
of a motor cycle, and therefore it is left open to the 
public annoyance. In such cases we must look 
for some other incentive, and it is only to be found 
in the publi¢ resentment to noise. We do not hesi- 
tate to say that two centuries hence the people of our 
cities will produce gramophone records of our city 
noises as a witness of the state of barbarism of the 
twentieth century. 


Motor Ships and Safety at Sea. 


THE disposition of the fuel tanks on board a motor 
ship is, so far, among the less important items of 
the design. If we may judge from the example 
afforded us by the Selandia, we may say that for the 
next few years at least it will be more or less standard 
practice to carry the oil in the double bottom along- 
side the water ballast. But if we contemplate the 
case of the future large high powered motor liner 
we may be reasonably exercised in our minds as 
to whether the practicable space available in the 
double bottom will be sufficient for the purpose. 
If it should be found to be impossible thus to accom- 
modate all the oil fuel required, it is almost certain 
that the tanks will be increased in capacity by ex 
tensions up the sides of the vessel. This at once 
suggests that it might be quite practical to construct 
the large motor ship of the future with a double hull 
from stem to stern, and to utilise the space thereby 
formed for the storage of oil fuel. Such a style of 
construction would, of course, greatly increase the 
safety of the ship in the event of collision, and would, 
in fact, realise that ideal of the public, “a ship within 
a ship.” It is at any rate interesting to follow the 
matter out a little more fully so as to obtain some 
idea of its practicability. 

Let us take the case of the future motor Trans- 
atlantic liner corresponding to the Mauretania of 
to-day. If we take the performance of the Selandia 
as a guide, we find that 2500 shaft horse-power 
can be developed, and all the necessary auxiliaries 
driven, on a consumption of 114 tons of residual 
oil per day of twenty-four hours. Our imaginary 
motor liner of 68,000 horse-power would thus require, 
say, 313 tons of fuel in the same time. On a run 
of 43 days it would account for 1487 tons. The 
specific gravity of the oil used on the Selandia is 
0.95, so that the space occupied by the above quan- 
tity may be estimated at 56,000 cubic feet. Let 
us now trv to obtain some idea as to the extent of 
the surface of the vessel lying below the water-line. 
As a first approximation, we note that the maximum 
draught of the Mauretania is 37ft., and her length 
between perpendiculars 760ft. We will not, then, 
be hopelesslv out if we take her surface to he roughly 
2 x 37 x 760, cr 56,240 square feet. It follows, 
then, that if the Mauretania were a double-skinned 
motor vessel, and if her inner and outer skins were 
a foot apart, the space thus formed would contain 
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the exact amount of oil required to carry her across 
the Atlantic. Let us make another and _ better 
approximation to the cubical contents of this space. 
The displacement of the Mauretania at maximum 
draught is 43,000 tons. Hence, if a cubic foot of 
sea-water weighs 64 lb., it is easy to show that the 
volume lying below the water-line of the vessel is 
some 1,505,000 cubic feet. Now, similarly shaped 
volumes are proportional to the cubes of their corre- 
sponding linear dimensions. Hence, if V and B 
are the volume and breadth respectively of the outer 
shell, and v and b are corresponding symbols for the 
imaginary similar inner shell, we have the propor- 
tion :—v: V:: 6°: BS. We know V is_ 1,505,000 
cubic feet and that the breadth of the Mauretania 
is 88ft. Let us take it that the skins would be a 
foot apart at the amidship section ; then 4 is clearly 
86ft. We can now calculate +, and find it to be 
1,404,700 cubic feet. It follows, then, that the 
cubical contents lying between the two shells would 
be 90,500 cubic feet. The space thus accounted 
for would then contain sufficient fuel to carry the 
vessel across the Atlantic and half way back again. 
It should be noticed that we are not now dealing 
with two skins everywhere a foot apart, but with one 
hull inside a similarly shaped larger hull. If 88ft. 
are reduced to 86ft., 37ft., and 760ft. to be similar 
must be reduced in proportion to 36ft. 2in. and 
742ft. 8in. respectively. Our imaginary inner shell 
would therefore have a breadth of 86ft., a depth of 
36ft. 2in., and a length of 742ft. in., so that the two 
skins would be separated at the amidship section 
by a foot on each side and 10in. at the bottom, while 
at the bow and stern the gap would be ft. 2in. 
Naturally, then, our second estimate comes out 
higher than the first. If we imagine the gap at the 





how and stern closed up somewhat and the skins 
separated over the bottom until the above 1in. 
become more nearly 5ft., the present depth of the 
double bottom in the Mauretania, we get a concep- 
tion of a double-skinned boat such as may be well 
within the bounds of possibility. 

We thus see that it is not arithmetically absurd 
to suggest that a motor ship might carry her fuel 
supply between a double skin extending everywhere 
below the water-line. If we allow for the increased 
capacity of the double bottom and for the possible 
extension of the duplicate hull to, say, 10ft. above 
the water-line, we may safely say that the space 
formed will accommodate the oil fuel required by 
the motor Mauretania on two to three consecutive 
voyages across the Atlantic. We have not said 
anything about the practical shipbuilding aspect 
of the matter. It may be that there will be difficul- 
ties in constructing two shells at an average distance 
of a foot apart, there may be objections as to the 
increase in the deadweight, there may be trouble with 
the huoyancy and trim of the vessel. But it is to 
be borne in mind that the increased safety assured 
to the ship by the construction of her hull in duplicate 
may shortly be demanded as requisite of itself in 
all cases. If, then, the motor sbip can utilise this 
cellular space in the manner indicated it stands to 
reason that she will have a still further advantage 
over her steam-driven rival, wherein in nearly 
every case the double hull would represent so much 
dead loss. 


Electric Lighting Provisional Orders. 


IT is now some years since a difficulty arose between 
two London borough councils in the North, both of 
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which were undertakers under the Electric Lighting 
Acts, respecting the proposed supply of electrical | 
energy to houses situated on one side of a certain road. 
One of the boroughs is the controlling authority for 
the thoroughfare in question, whilst the houses on 
this particularside of the road are in the other borough, 
which desired to afford a supply to the occupiers. 
No difference existed as to the right of the latter to 
undertake the business. The only dispute was that 
the road authority had no power to sanction the open- 
ing by the other borough of the road for the purpose 
of laying distributing mains to meet the requirements 
of its own ratepayers. If the centre of the roadway, 
as in some London boroughs, had been the boundary 
line between the two districts the difficulty would not 
have arisen ; whilst at the same time the road autho- 
rity was debarred at that period from entering into 
an agreement with the other borough for undertaking 
the particular business itself on the ground of the 
houses being outside its area of supply. The obstacle 
was, however, overcome in some way or other after 
protracted negotiations. Although the incident in 








itself is not of much importance and could have been 
easily surmounted at first on the principle of mutual 
accommodation, it is illustrative not only of similar 
instances which have occurred, but also of the neces- 
sity for one supply authority being legally permitted 





under exceptional circumstances to act outside its 
authorised area in order to meet public requirements 
which no other authority is able to satisfy at the time 
or in the near future. It was, however, not until the 
Electric Lighting Act, 1909, was passed that recog- 
nition was given to the contention that undertakers 
should be allowed to supply specified houses beyond 


their prescribed areas of supply, on obtaining the , 8s i ‘ : 
| Union, and East Suffolk Railways, as well as other 


sanction of the Board of Trade. The White Papers 
giving the proceedings of the Board under the Elec- 
tric Lighting Acts, 1882 to 1909, show that advantage 
of this facility was taken in no fewer than twenty- 
three towns in 1910, and the number increased to 
thirty-nine towns or districts last year. 

The official report also indicates that the process 
of concentration in the electric lighting industry made 
further progress in 1911, although not to the same 
extent numerically as in certain former years. It 
appears that the Board of Trade approved the transfer 
of eleven Provisional Orders from local authorities 
or private individuals to companies, this number 
comparing with five assignments in 1910, one of which 
was to a local authority. When considering the 
change of ownership of Provisional Orders, the question 
naturally arises as to whether the former practice on 
the part of some local authorities in applying for 
powers which were probably not intended to be car- 
ried out by them is still in existence in various parts 
of the country. A local authority may seek powers 
to carry into effect or to keep out private enterprise 
at first in the hope of securing better terms as to 
prices of supply in the event of the order being trans- 
ferred to a company at a later period, than those 
which might be obtainable if a company were per- 
mitted to enter upon the scene directly by Provisional 
Order from the Board of Trade without having to 
reach an agreement as regards accepting a transfer 
of that held by the local authority. At the same 
time the possibility of revocation of the Order does 
not allow a local authority any more thana company 
to hold powers for a number of years without their 
Nevertheless it would seem that 
the tendency still exists on the part of some local 
authorities—perhaps also in the case of some com- 
panies—to apply for Provisional Orders which, if 
granted, are not proposed to be brought into opera- 
tion in the near future in so far as the erection of 
separate generating works are concerned. 

The number of applications made to the Board of 
Trade for Provisional Orders in December, 1911, was 
thirty-six. Of these seventeen emanated from local 
authorities and nineteen from companies, the total 
comparing with twenty-eight in the corresponding 
period in 1910. Five of the applications were 
refused, one being that of a local authority. It is 
not often that the Board of Trade declines to sanction 
Orders sought for by local authorities. Not a single 
application from these bodies was rejected in 1910, 
but three such requests were refused in the preceding 
year. The reason lies in the fact that the promoters 
failed to satisfy the Board of Trade that a supply 
undertaking could be established without involving 
considerable risk of loss to the district concerned, 
and the same probability also explains the rejection 
of the application of a Lancashire urban district 
council in 1911. If companies are prepared to enter 
upon the supply business in districts possessing com- 
paratively small populations, either as independent 
undertakings or as extensions of the scope of existing 
supply works, the question merely concerns the 
shareholders in the companies as private trading 
enterprises. On the other hand, local authorities 
have to consider the interests of their respective 
communities, and if the latter are comparatively 
small and the prospective demand is of slight dimen- 
sions, it is a question as towhether they should be 
encouraged to embark upon the business unless a 
supply can be obtained in bulk from a company 
which is able to provide it cheaply and even cheaper 
than the cost of production in a small station. In 
this connection it is curious to observe that the 
Lancashire application which was refused in 1911 
proceeded from an urban district having a popula- 
tion of 17,000. On the other hand, Orders were 
granted to local authorities in districts having popu- 
lations of as lowas 3000, 5000, and 7000 inhabitants 
respectively, with larger numbers in other localities. 
If comparatively small areas of this kind are to be 
supplied in bulk there is nothing further to be said in 
the matter, but if they are to produce on their own 
account it would be of interest to learn whether the 
Board of Trade is also satisfied in these instances that 
the undertakings can be established without involving 
considerable risk of loss to the districts concerned. 
Moreover, there is the Local Government Board to 
be considered. That body, when the time comes to 
borrow the money to construct the works, has also 
to be satisfied that there is a reasonable prospect of 
their being carried on without loss, 
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THE GREAT EASTERN RAILWAY JUBILEE. 
THE jubilee which the Great Eastern Railway 
Company is celebrating does not, of course, refer to 
the opening of the system or any part of it, but 
the Act of Parliament sanctioning the incor- 
poration under the above name of the amalgamate«| 
Eastern Counties, Norfolk, East Anglian, Easter: 


subsidiary undertakings. That Act was passed on 
July Ist, 1862, and received the Royal Assent on 
August 7th following. 

The Eastern Counties Railway, which was practi 
cally the foundation of the Great Eastern, was incor 
porated on July 4th, 1836, for a line from London to 
Yarmouth vid Chelmsford, Colchester, Ipswich, and 
Norwich. It was the longest line that up to that 
time had obtained the sanction of Parliament. It: 
first opening to the public was from Mile End to 
Romford on June 20th, 1839, at which latter station 
the first repairing shops were built. Two days pre 
viously, however, the directors and a party of 400 
guests had travelled over the line in two special trains, 
which ran abreast, one on either line. On July Ist, 
1840, extensions from Mile End to Shoreditch and 
from Romford to Brentwood were completed. The 
original Eastern Counties Railway never got further 
away from the Metropolis than Colchester, the exten- 
sion to which town was opened on March 29th, 1843. 
An independent company, the Eastern Union Rail 
way, was responsible for the section from Colchester 
through Ipswich to Norwich (Victoria), and the 
Norwich and Yarmouth, another independent con- 
cern, constructed the last link in the chain connecting 
London and Yarmouth. The parent stem acquired 
a second main line as follows :—In 1836 the Northern 
and Eastern Railway Company was incorporated to 
make a line from the Eastern Counties at Stratford 
to Newport, with a branch to Hertford. In 1844 this 
system was leased to the Eastern Counties in per- 
petuity, and between 1845 and 1848 it was extended 
to Cambridge, Ely, Peterborough, and Brandon. 
Both the Eastern Counties and Northern and Eastern 
Railways were constructed to a 5ft. gauge, but 
between September 5th and October 7th, 1844, the 
superfluous 3}in. were got rid of over the whole system, 
which then totalled 84 miles, by carrying on the train 
service on one line of rails whilst the other was being 
altered. This, the first gauge conversion on record, 
cost £52,000. The Eastern Union Railway was 
absorbed by the Eastern Counties line in 1854. 

The misfortunes and misdeeds of the Eastern Coun- 
ties Railway are a trite subject. Francis, in his 
“History of the English Railway,” published in 
1851, styled it ‘“‘ The Scapegoat of the Companies 
the pariah of Railways.’’ The Times started a move- 
ment to have the entire enterprise “‘ abated as a 
public nuisance ;’’ Punch passed a constant stream 
of ridicule upon the management of the line; and 
from a season ticket holder at Cheshunt emanated 
a string of skits and cartoons attacking the wretched- 
ness of the services and appointments, which leaflets 
it was his practice to scatter broadcast among the 
passengers at each station. When ‘“ King ’’ Hudson 
rose in the House of Commons to controvert a state- 
ment that “ the management of the Eastern Counties 
Railway was the worst in the kingdom,” he was 
shouted down. 

However, there is another side to the picture. 
Several very valuable innovations originated either 
on the Eastern Counties Railway or affiliated lines. 
The first block telegraph instruments were adopted on 
sections of the Norfolk Railway in 1844 and 1845. 
This was a single line, and itself an amalgamation of 
the Norwich and Yarmouth Railway and Norwich 
and Brandon Railway, both of which were opened in 
1844, and amalgamated later in the same year. 

This, however, was not the first attempt to control 
railway locomotive traffic by means of the electric 
telegraph, but it was the first to do so by means of 
“tran signalling,” in contradistinction to ‘speaking ” 
instruments. In 1837 Messrs. Cooke’s and Wheat- 
stone’s five-needle ‘‘ speaking”’ instruments were tried 
on the London and Birmingham Railway between 
Euston and Camden Town, in order to notify the 
stationary engine-house at Camden Town when to 
start the endless cable, by which that incline was then 
worked. The system not being successful did not 
remain long in use, and the transmission of signals 
by compressed air was adopted instead. Two years 
afterwards the same type of electric instruments were 
installed on the Great Western Railway between 
Paddington and West Drayton, in order to secure 
an interval of space between trains following one 
another on the same line, but here again they proved 
a failure. Cooke next designed an apparatus for 
controlling the traffic from the terminal station or 
headquarters of the system. It consisted of several 
single-needle dials, each serving a separate station, 
and below each dial was a drop handle by which 
signals could be transmitted. The dials were arranged 
in a common frame. The earliest instrument of the 
type was used in 1840 on the London and Blackwall 
Railway to signal for starting and stopping the end- 
less cable by which that line was worked ; accordingly 
the conditions there were quite different from those 
of a railway worked by locomotives. A block tele- 
graph instrument, an engraving of which is shown in 
Fig. 1, was installed in the foreman’s office at Norwich 
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for working thegNorwich—Brandon section of the | work.” 


Norfoik Railway in 1845. The frame contained as 
many needles as there were stations on the line—five— 
and thus the position and progress of every train 
could be perceived at any moment. An almost 
exactly similar instrument had been installed in the 
preceding year for directing train movements on the 
Norwich and Yarmouth Railway ; but whereas the 
earlier instrument had a double-needle “speaking ”’ 
instrument above the frame containing the train 
signalling needles, this improved pattern admitted 
of one of the latter being used as a single-needle 
*‘ speaking’ instrument as well. These instruments 
were soon abandoned for a less elaborate system, but 
they were undoubtedly the first block telegraph instru- 
ments as we understand the term. 

The earliest rail motor car was that designed by 
Mr. James Samuel, engineer to the Kastern Counties 
Railway, and built by Mr. W. Bridges Adams, of the 
Fairfield Works, Bow. It was delivered to the com- 
pany in April, 1847. The history of this interesting 
machine is not very clear, for apparently it under- 
went alterations at different periods, and some con- 





The first rail motor car designed from the 
outset for passenger traffic was the “‘ Enfield,” con- 
structed by Mr. Adams at Bow, and put to work on 
the Enfield branch of the Eastern Counties system in 
January, 1849. Space does not permit of our entering 
‘nto a description of this and other passenger rail 
motor cars, which remained an almost unique feature 
of the Eastern Counties Railway locomotive depart- 
ment until the close of the ‘“ fifties.’”’ Enough has 
been said to show how this so-called modern develop- 
ment was anticipated upwards of sixty years ago on 
what is now the Great Eastern Railway. 

The name of Mr. Bridges Adams is best remembered 
as the inventor of the suspended fish joint in the year 
1847. There is a tradition, however, that something 
very much akin to this joint had been previously 
applied by Mr. J. Braithwaite, the first engineer of 
the Eastern Counties Railway (1836-43). A timber 
bridge on the line required renewing, and Braithwaite 
conceived the idea of welding together the ends of the 
wrought iron rails, both on the bridge itself and for 
some distance on either side, so as to form a sort of 
suspension chain. This was done, but very_rough 
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Fig. 1—-BLOCK TELEGRAPH INSTRUMENT FOR THE NORWICH-BRANDON LINE 


fusion has arisen between it and others that followed 
soon afterwards. In its original state, when it was 
intended for conveying the engineer and his staff about 
the line, it is described as consisting of a four-wheeled 
carriage, with the engine in the forward part, and 
seating accommodation for seven persons in the after 
part, which resembles an open Irish car. The engine 


| 


running resulted. A carpenter at work on the bridge 


| then said to the chief engineer, ‘“‘ Why not splice and | 


was of two horse-power with a vertical boiler, and the | 


cylinders, 34in. diameter by 6in. stroke, were placed 
one on each side of the boiler. The wheels were 
3ft. 4in. in diameter, the total length of the carriage 


was 12ft. 6in., the total weight 22 ewt., and the height | 


to top of funnel 73ft. Mr. Samuel named the machine 
‘Express,’ but in the 
referred to as the “ 
Bijou.”’ In October, 1847, an experimental trip was 
made with the ‘ Express’ between London and 


, 
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Fig. 2—THE RAIL MOTOR EAGLE 


Cambridge, the net running time for the 57} miles 
being 1? hours. 

In 1849 the rail motor “ Eagle ’’—see Fig. 2—was 
built by Headley Brothers, of the Eagle Foundry, 
Cambridge, for the use of Mr. Samuel, and to that 
gentleman’s design. The locomotive portion of this 
rail motor car consisted of a small tank engine with 
4ft. 6in. “‘ single ’’ driving wheels and a pair of leading 
wheels. Subsequently it was altered, a new fire-box 
being provided and the frame extended to-carry a 
saloon at the trailing end, under which an additional 
pair of wheels were added. It was first used to convey 
passengers between Haddiscoe and Reedham in 1850. 
The successful running of the ‘‘ Express ”’ suggested 
to Mr. Adams the idea of building a light locomotive 
and carriage combined for working short branches, 
where, as he himself described it, it was ‘‘ obviously 
unprofitable to employ an elephant to do a donkey’s 


newspaper accounts it is | 
Lilliputian ’’ or ‘‘ Locomotive | 


| practice, &c., demonstrates that if, as alleged, ‘‘ un- 
| paralleled jobbery and corruption ’’ prevailed in the 
| board of management of the old Eastern Counties, 


| days. 


| ungenerous. 
| of the company for pioneering the adoption of real 

improvements in locomotive practice has been sus- 
| tained, inasmuch as it was the first to make use of 
| exhaust steam to heat the feed water, balanced slide 
| valves, liquid fuel, and the variable blast pipe. 





bolt the rails as we do masts on board ship ?”’ suiting | 
the action to the word by laying his footrule between | 
the cheeks of the rails. It is related that Braithwaite | 
took the hint, and thus joined the rails on the bridge 
in question. 

The first compound engine was seen on the Eastern 
Counties Railway. It was the invention of John 
Nicholson, one of the company’s drivers, who made 
a model in 1846, and four years later secured a patent 
through the influence of Mr. Samuel. In 1852 Mr. 
Samuel consented to two engines, one a single pas- 
senger engine and the other a four-coupled goods, 
being altered to the principle of “‘ continuous expan- 
sion,”’ or making further use of steam which had 
already been partly expanded in one cylinder. The 
goods engine ran 2000 miles with goods and passengers 
between Stratford and Norwich, and the consumption 
of coke was 12 lb. less per mile than the engine had 
consumed before the alteration. The engine was, 
however, again altered to its original form in four 
The result of the experiment with the pas- 
senger engine does not seem to have been preserved. 

Such a fine record of innovations in locomotive 


the locomotive and traffic superintendents, at any 
rate, could not have been either unenterprising or 
As the Great Eastern Rai.way, the fame 


For some years the Great Eastern Railway was not 
more successful than its progenitor. In 1867 the 
locomotives were seized at the instance of creditors 
and loaned to the company. The modern history of 
the Great Eastern as one of the most progressive lines 
in the kingdom may be said to begin with the 1égime 
of Mr. C. H. Parkes, who took over the chairmanship 
in 1872. However, the great change in the fortunes of 
the line was wrought by the extension into the City. 
Liverpool-street terminus was opened for local traffic 
on February 2nd, 1874, but Shoreditch continued 
to be the starting point for all main line trains until 
November Ist, 1875 The daily scenes at Liverpool- 
street form the most impressive illustration of the 
vast influx and efflux of London’; working multi- 
tudes. When the Shoreditch terminus was opened 
on May Ist, 1844, one platform, 250ft. long, was all 
that was provided, and it met requirements for 


| found to be perfectly clean. 
| will be remembered consist of cast iron heads on steel 





several years. 


THE SELANDIA’S MAIDEN VOYAGE. 


THE results of the maiden voyage of the motor ship 
Selandia have been awaited with great interest by those 
who are watching the development of the internal com- 
bustion engine afloat. Builders of such engines are on the 
look out for experience by which they may profit in their 
own factory ; some people want to see how far the steam 
engine is to be considered out of date, and so on, each 
wishing to observe some particular aspect of the case. It 
is, however, probably the shipowner and his superintending 
engineer who will be most keenly anxious to hear what has 
happened and what new information is available. The 
average shipowner whose money is to be spent and his 
superintending engineer who is responsible for the spending 
of it are difficult men to convince of the value of any 
innovation as demonstrated by a mere shop test or by a 
table of prospective advantages, and these are practically 
all he has had to go on in the past upon this subject. He 
wants, naturally, to see for himself what the innovation 
will do in actual service. Through the kindness of the 
East Asiatic Company we are in a position to give him 
something in this direction, though the evidence is not at 
first hand, and is somewhat limited in scope. 

We were this week courteously afforded an opportunity 
of inspecting the Selandia on her return from Bangkok, 
and though, of course, this in itself would give no indica- 
tion of the manner in which the engines have borne the 
strain of actual service, Mr. Knudsen, the technical direc- 
tor of Messrs. Burmeister and Wain, and all the officers of 
the ship were most willing to afford us all information and 
to answer any questions. We learned that the Selandia 
during her run of 21,840 miles called at 16 ports and met 
with a good deal of bad weather, so that there has been a 
good test both of running qualities of the machinery at sea 
and the manceuvring qualities in entering and leaving port. 
Although a voyage of 21,840 miles represents such a 
small fraction of what such a ship will be called upon to do 
before she finds her way to the scrap heap, we think that it 


| is of some value to consider whether even in that test the , 


main mechanical principles of the internal combustion 


| engine have given any evidence of failure, and to this the 


answer must unhesitatingly be in the negative. Through- 


| out the voyage—which is the longest hitherto undertaken 
| by a motor ship, and which is long enough to develop any 


latent defects in principle—and at all the ports no trouble 
whatever, due to questions of principle, has been expe- 
rienced, and the engines have been manceuvred with abso- 
lute certainty. Both the bridge and engine-room staff are at 
one on this point—an all-important one too. The super- 
intending engineer has something definite to go upon here. 

As regards the actual running of the engines, we were 
pleased to learn that the piston rings were only examined 
twice on the voyage, and that they and the cylinders were 
The exhaust valves, which it 


| stems, were also examined twice, most of them needing 


practically nothing doing to them, some being just cleaned 
and ground in—a good testimony to the satisfactory 
working of the fuel admission arrangements. It was in 
these two parts and the fuel arrangements that trouble, if 
any, might have been expected to show itself. The fact that 
it did not do so, and that all the other parts of the main 
engine have, according to our information, completely 
fulfilled the builder's expectations is at all events a hopeful 
sign for those whose predilections lie in the direction of the 
motor rather than the steam engine. ; 

It is in the auxiliaries alone, such as the lubricating oil 
and water circulating pumps, that experience, which can 
only be gained by long continuous running, has pointed to 
the need for some modifications in size rather than in 
method of operation. 

Thus, though we quite think it may be some time before 
all these small details are worked out to anything ap- 
proaching finality, the voyage seems to have brought out 
no inherent defects in the principle of the four-cycle motor, 
such, for example, as the sticking of the valves, the 
gumming of the piston rings, failure to reverse, &c., as had 
been feared by many. 

Unfortunately no new light has been thrown on the all- 
important question of the renewal of fuel supplies, and the 
cleanliness and economy thereof, as the fuel was bought in 
the East under a long contract, and the ship carried 
sufficient to enable her to go out and home without re- 
bunkering. This is, however, a point upon which the 
shipowner must continue to retain at least an open mind— 
proof is not to be expected just yet. 

To summarise then—it may be stated that it has now 
been proved by actual demonstration that 9300 tons of 
cargo can be transported a distance of 21,840 miles on a 
consumption of 9 tons of fuel per 24 hours with a total 
engine-room crew of 10 men and 3 boys and without 
any sacrifice of reliability or manceuvring capabilities in 
the ship. 





Our contemporary Vulcan points oat that although 
india-rubber packiny rings are often used for making joints 
in steam pipes and between manhole mouthpieces and covers, 
and owing to its yielding nature, is convenient in some 
cases where the joint surfaces are irregular, the material is 
far from satisfactory in other respects, because, under the 
action of heat, india-rubber softens, and unless such a joint 
is judiciously tightened when it becomes hot the packing 
material is very liable to be blown out. Many scalding 
fatalities have occurred in this way, and as a Board of Trade 
report has been recently issued on a case of this kind where 
three men. were injured, it may be well to remind boiler 
attendants of the danger, especially where pressures are 
high.. There are many. packing materials equally effective 
and much safer than rubber. In a first-class installation 
elastic packing materials are seldom necessary. the joints 
being made metal-to-metal with little more than a thin 
coating of red lead between them. But in many old 
installations where the joint surfaces are uneven, resort 
must be had to elastic material, and where this is necessary 
some kind of asbestos packing is preferable to rubber, 
since it is not so liable to soften and yield under the com- 
bined influence of temperature and pressure. 
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they were nearly finished before the use of the single- 
names phase system was decided upon. Thus, in accordance 
No, VIII.* with the usual practice, they were built as three-phase 

In this article we propose to consider the single- machines. But in view of the decision to discard the 
phase railway which runs between Rotterdam and _ original scheme various alterations in the generators 
Scheveningen with a branch line to The Hague, and were considered necessary. To render them suitable 
which was put into operation on October Ist, 1908. It for the new conditions the stator windings were 
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Fig. SO—FEEDER AND SECTIONING ARRANGEMENTS, ROTTERDAM—THE HAGUE—SCHEVENINGEN LINE 


divided into two parts and connected in parallel. 
This reduced the original working pressure of 10,000 
volts to 5000 volts with a corresponding increase in 


was originally intended that the line should be worked 
with continuous current at 850 volts, but whilst the 
railway was under construction certain unforeseen 
difficulties arose and the work took much longer to 
execute than was anticipated. In the meantime the current derived from the alternators is changed 
advantages of the single-phase system were recognised, into two-phase current by means. of 
with the result that the original scheme was aban- formers connected in accordance with the scheme 


the current output. Moreover, the three-phase | 


water. The station contains four generating sets. 
Two of the alternators are coupled to reciprocating 
engines and generate three-phase current at 5000 volts 
and at a periodicity of twenty-five cycles per second, 
the capacity of each generator being 850 kilovolt- 
ampéres. The other two alternators, which have a 
capacity of 2000 kilovolt-ampéres, are driven by 
steam turbines of the Zoelly type. ‘Two converters 
have also been put down in the power-house, and these 


| are used for exciting the main generators for lighting 





trans- | 


the station and for driving various small motors. 
Each converter works in conjunction with two oil 
cooled transformers, which change the two-phase 
current at 10,000 volts into three-phase current at 
500 volts. A storage battery having a capacity of 
1050 ampére-hours works in parallel with these con- 
verters. 

With these few remarks concerning the power- 
house we will now pass on to the overhead equipment, 
which naturally constitutes one of the most inter- 
esting features of single-phase railways. Before we 
proceed to consider this, however, we should mention 
that the whole of the electrical equipment for this 
railway was supplied by the firm of Siemens—Schuckert. 
The line is divided into two parts, one of which is 
fed with one phase of the generating system and the 
other with the ramaining phase. Referring to the 
diagram, Fig. 50, which shows the feeder and section- 
ing arrangements, the separation of the two phases 
occurs at a point a little over half a mile north of the 
Pynacker Station. The object of fixing upon this 
point for dividing the phases was to enable the load 
on each phase to be the same under normal working 


conditions. It will, of course, be understood_that at 























Fig. 5I—PHASE SEPARATING SECTION 


traction devised by Scott. The pressure of the two- 
phase system is 10,000 volts. Eight  trans- 

From the station at Rotterdam the railway runs formers are used for the phase transformation, two 
in a northerly direction and practically in a straight of which have a capacity of 12,000 kilovolt-ampéres 
line for a distance of 12} miles. It then divides and | and the others an output of 600 kilovolt-ampéres. It 
one part of the line runs north to Scheveningen and_ will be gathered, therefore, that this change in the 


doned and the newer system of electric 
introduced. 








Fig. 52—DOUBLE BRACKET ARMS ON OPEN LINE 


this point there is a break in the overhead conductors, 
and that the wires are divided by a dead section, this 
being about four yards long. The northern section 
of the line is fed at a point 8 miles from Rotterdam, 
and, as will be gathered from the diagram, Fig. 50, 
this point is quite close to the power station. The 

















Fig. 53-OVERHSAD EQUIPMENT ON ROTTERDAM VIADUCT 


the other west to The Hague. The distance from 
Rotterdam to The Hague is 15 miles, from Rotterdam 
to Scheveningen 19 miles, and from The Hague to 
Scheveningen 7} miles. 

The generating sets were designed with the object 
of working the railway with continuous current, and 


which would not have been necessary had the single- 
phase system been chosen in the first instance. 

We may here explain that the generating station 
is situated at Leidschendam, which is about 11 miles 
from Rotterdam. It is in close proximity to the 
railway and on the banks of the Leyden Canal, thus 


No, VI. appeared July 5th, 








Fig. 54. OVERHEAD EQUIPMENT ON ROTTERDAM VIADUCT 


original scheme has introduced special arrangements | feeders consist of two bare wires, and in accordance 


| wlth the usual practice the rails are used as the return 
| circuit. Feeders also run from the power-house to 
| the southern section of the railway and, as in the case 
| of the other feeders, they are supported on masts 
| placed between the two lines of rails. The feeding 
| points are shown on the diagram, Fig. 50, at X and Y, 


enabling coal, &c., to be brought to the station by | aa being the Rotterdam feeder and b b the Scheven- 
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understood that these feeders aa and 6 b constitute 
two distinct phases. 

The overhead construction used on this railway is 
of the Siemens type as used on the electrified section 
of the Midland Railway. The Siemens system of 
catenary trolley wire suspension for electric railways 
provides an elastic support for the trolley wire and 
maintains it almost perfectly parallel to the rails, 
thus enabling the current to be collected without 
difficulty even at very high speeds. The insulators 


or the catenary cable are fixed on brackets or cross | 


virders attached to the poles. An auxiliary wire is 


ingen feeder, and from what has been said it will be | catenary system is also shown in Fig. 55. For the 


purpose of testing the insulation of the line at a pres- 
sure ranging from 25,000 to 30,000 volts an accumu- 

| lator locomotive is used which carries a converter. 
Considerable difficulty was experienced in con- 
| nection with the construction of the railway owing 
| to the marshy nature of the soil, and this was mainly 
responsible for the delay previously referred to. The 
majority of the masts were fixed in concrete, which 
| was run into special cast iron boxes sunk in the earth, 
| this construction being necessary owing to the nature 
of the soil. But in view of the fact that a viaduct in 
' the neighbourhood of Rotterdam is built of rein- 








Fig. 5S—AUTOMATIC 


suspended under the catenary cable by means of 
vertical droppers spaced at uniform distances along it. 
In the middle point of the span where the auxiliary 
wire is close beneath the catenary cable they are 
connected by special clips. The droppers are attached 
to the catenary cable and to the auxiliary wire by 
means of dropper clips. The trolley wire is hung 
under the auxiliary wire by means of looped-shaped 
clips which allow the trolley wire to rise. The trolley 
wire is made of copper and usually has a figure 8 sec- 
tion of 80 to 100 square mm. cross section. 

To prevent the trolley wire swinging sideways a 
tie is provided at each pole or bracket. This is so 
designed that the trolley wire can rise under the action 
of the upward force of the bow collector To allow 

















Fig. 56—FRONT VIEW OF MOTOR COACH 


for changes in length of the wires due to changes of 
temperature tightening arrangements are erected at 
regular intervals. The trolley wire is automatically 


tightened by means of weights moving up and down | 


the poles and connected to the trolley wire by means 
of chains passing over pulleys. The whole design 
of the suspension makes it easy to adjust the tension 
of the trolley wire without distorting the suspension 
wires. Several examples of the overhead construc- 
tion are shown in Figs. 51 and 54, including the phase- 
separating section at Pynacker, a mast with double 


bracket arm on the open track, the method of fixing | 


masts on the Rotterdam viaduct, and the overhead 
equipment at Rotterdam. A view of the automatic 
trolley wire tighteners as used with the Siemens 








WIRE TIGHTENERS 


forced concrete large holes which would accommodate | 


the boxes could not be sunk, and in consequence the 
masts had to be erected by fixing them to the viaduct 
uprights in the manner shown in Fig. 53. 

The automatic trolley wire tighteners, as shown in 
Fig. 55, are erected every 1000 metres, and at these 
points the wires are stretched by a weight and are 
continually under a tension of about half a ton. 
Since it is necessary for the trolley wire and suspension 
wire to be divided up into sections it is obviously 
convenient to arrange for the provision of a section 
insulator at these tightening posts. The two ends 
of the trolley wire are not, directly connected 
together, but are joined through a horn switch, which 
is fixed on a special post and worked from below by 
means of a rod. 


and the other for second-class passengers only. The 
first-mentioned type is fitted with four sliding doors 
which divide the compartments into two parts for 
smokers and non-smokers. These cars have twenty- 
four seats for second-class passengers and forty-nine 
seats for third-class passengers. There is also suffi- 
cient space to accommodate about fourteen passengers 
standing. The driver’s compartment contains the 
usual controller and switch for working the brakes 
and a lever for raising and lowering the collector and 
valves for working the whistle and sanding equip- 
ment. There is also a switch for the motor which 
drives the blower for cooling the motors. Only one 
bogie of each motor car is fitted with driving motors, 
whilst the other carries a 5 horse-power alternating- 
current motor working at a pressure of 110 volts 
which drives the air pump for supplying compressed 
air to the brakes and for raising and lowering the cur- 
rent collector, and also for the sanding apparatus and 
whistle. 

The maximum pressure at the low-tension side of 
the transformer is 300 volts. In accordance with the 
usual practice on single-phase railways all the high- 
tension parts are placed in a special chamber and all 
the accessible parts are properly earthed. A lightning 
arrester is fixed on the roof of the car to protect the 
electrical apparatus against atmospheric discharges. 
The trailer cars are each capable of seating eighty- 
eight passengers and there is room to accommodate 
twenty other passengers standing. Each motor car 
is propelled with two Siemens series motors having a 
capacity of 180 horse-power when running at a speed 
of 750 revolutions per minute. 

Contactor control is adopted on all the motor 
coaches, and the contactors are worked with alternat- 
ing-current magnets. The method of controlling the 
| motor coaches will be understood by reference to the 
| diagram of connections, Fig. 57. Here A is the high- 
| tension current collector, B the lightning arrester, 
| C the choking coil, D the earthing switch, D, the earth- 
| ing switch for the lighting and auxiliary transformer, 
| F the high-tension fuse, G the high-tension switch, 
| H the high-tension series resistance, J the high-tension 
| circuit breaker, K the main transformer, M: and M, the 
main motors O the contactors, Q the auxiliary circuit 
switch, R a so-called balancing transformer, the func- 
tion of which will be described later, S the controller 
cables, T the connecting plugs for the controller cables, 
U the master controller, W the ammeter, X the air 
pump, a, the lighting transformer, a, the testing trans- 
former, 6 the heating elements, c lamps, f the lever for 
raising and lowering the current collectors, g the lever 
for operating the brake, h the motor for working the 
blower, 7 the main air container, / the pipe coupling for 
the collector apparatus, m, the switch for the air 
pump motor, m: the switch for the lighting and 
controller circuit, m,; the switch for the blower motor, 
n the pipe coupling for the air brake, o the brake 
ccntacts, p: the plug for the pump motor circuit, 
pz the plug for the lighting and controller circuit, 
ps the plug for the blower motor, r the air cylinder for 
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Fig. 57- MOTOR COACH CONNECTIONS 


A section insulator is provided both in front and 
| behind the stations. There are also two cross wires, 
| thus rendering it possible to make the trolley wires 
|dead at the station without affecting the working 
| of the remainder of the line, whilst at the same time 
each wir: can be cut out between any two stations. 
| At the junction between Leidschendam and The 

Hague the conductors pass underneath a bridge which 
| is only 16ft. above the rails and the clearance between 
| the bridge and wires is only 10in. 
| Turning now to the rolling stock, when the railway 
| was first opened there were nineteen motor cars and 
| nine trailers. A front view of one of the motor cars 
| is given in Fig. 56. The cars have central corridors 
| with the seats on each side and separated from each 
| other by a low partition. There are two types of 
' motor cars, one for second and third-class passengers 


the current collector, s the signal lamps, ¢ the emer- 
gency switch, and y the controller current relay worked 
in connection with the brake. 

It will, of course, be understood that the contactors 
are operated with the aid of a master controller, which 
only deals with the small currents necessary for actu- 
ating the contactors, the pressure used on the operat- 
ing circuit being 150 volts. This control current is 
derived from the lighting transformer. The secondary 
winding of the main transformer is divided into two 
parts, which are so connected with the two motors 
that the two halves of the winding constitute a single 
series circuit. These connections will be understood 
from a careful examination of the diagram. Each motor 
takes the same current, but the sum of the voltages in 
the two transformer windings is equally divided be- 
tween the two motors. The four pressures obtainable 
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from one winding of the transformer are 116, 175, 244, 
and 314, whilst the voltages which are derived from 
the other winding are 151, 210, 280, and 261 volts. 

When the controller handle is placed in the first 
position the sum of the two voltages 116 and 151 is 
impressed on the two motors. The sum of 116 and 
151 is 267, so that the pressure at the terminals of 
each motor is 133.5 volts. It is worthy of note that 
with this special system of control, in spite of the series 
connections, there is never a higher voltage between 
any two points of the circuit than would exist with ordl- 
nary parallel working. A transformer with a ratio of 
1: 1 is also connected in the motor circuit in the manner 
indicated in the diagram, Fig. 57. The object of this 
is to enable one motor to be cut out of circuit in the 
case of damage and also to prevent the circuit being 
completely broken by the opening of a contactor. 

Lastly, a word or two may be said with respect to 
the car sheds. These have been built quite close to 
the power-house and in the vicinity of the Leidschen- 
dam station. They are capable of accommodating 
forty-eight cars, and in order to avoid possibilities 
of fire they are divided by partitions into a number 
of compartments or shops. Each shed has twelve 
tracks, and six are provided with inspection pits 
throughout the whole of their length, thus: enabling 
repairs to be carried out with a minimum amount of 
trouble. 

Wall plugs are fitted in the pits so that hand lamps 
can be connected for inspection purposes. These 
plugs also enable current to be obtained for testing 








while in length they are 520ft. jin. along the pontoon 
deck and 440ft. jin. at the top. The bottom pontoon 
is divided both longitudinally and transversely by a 
number of water-tight bulkheads, and the two side walls 
each have a water-tight deck running their whole length. 


These bulkheads and decks divide the pontoon and walls | 


into about eighty compartments. The weight of steel 
plates and angles worked into the dock amounted to nearly 
12,000 tons. 

In view No. 1, in the engraving on page 73, the dock is 
seen in one of the early stages in its construction.. All of the 
bulkheads of the bottom pontoon are erected, and some of 
the deck plating is in place. The height of the bulkheads, 
or, in other words, the depth of the pontoon is 19ft. 6}in. 

At the bow end of the dock, as may be seen in the illus- 
tration we gave of the dock on page 552 of our issue of 
May 24th last, there is a pair of flying gangways of lattice 
construction, giving access from one wall to the other. 
The mooring attachments are sufficiently large and stron5 
to hold the dock in a tideway. At each end of each wall 
is a strony roller fender to assist in guiding battleships 
when being docked. Up the face of each wall are accom- 
modation ladders giving access from the pontoon deck to 
the top of the walls. The keel blocks, of English oak, 
are spread over a length of 640ft., and the two lines of 
bilge blocks at each side cover a length of 280ft. 
eighty water-tight compartments are grouped in sections, 
each having its own set of valves, so that it may be flooded 
or emptied independently. Telephones connect 
various machinery spaces with the principal control 
station. 

At the forward end of the starboard wall is placed 
the valve house, from which are controlled all the valves 


and pumping arrangements for the various compartments | 











Fig. 53—-MOTOR COACH 


the lighting and other circuits of the cars. A com- 
pressed air plant for cleaning the cars has also been 
put into use. The repair shops which are adjacent to 
the car sheds contain various machine tools, which 
are worked with continuous-current motors. <A jack- 
ing arrangement has also been erected for lifting the 
car bodies off the bogies, as shown in Fig. 58. No 
high-tension wires are used in the sheds, but a shunt- 
ing track has been put down which has its own special 


overhead equipment, so that running tests may be | 


carried out when desired. All shunting work, how- 
ever, is carried out by two accumulator locomotives, 
cach of which is worked with a 120-cell battery having 
a capacity of 185 ampére-hours and fitted with two 
31 horse-power motors working at 220 volts. 








THE 32,000-TON FLOATING DOCK FOR THE 
MEDWAY. 

An effective addition to the repairing facilities of the 
Admiralty is represented by the new 32,000-ton floating 
dock which has just recently been delivered at Sheerness 
by Swan, Hunter and Wigham Richardson, Limited, of 
Wallsend-upon-Tyne. Simultaneously with the placing 
of the contract for this dock some two and a half years 
ago, an order was also given out for a similar dock, 
intended to be stationed at Portsmouth, and this is now 
being completed by Cammell, Laird and Co., Limited, 
of Birkenhead. The designs for both docks were prepared 
by Messrs. Clark and Standfield, of Westminster, and it is 
hardly necessary to remind readers of THE ENGINEER 
of the close association of this firm with the recent develop- 
ments in floating dock construction, as many examples 
of their work have during several years past been noticed 
in these columns. Swan, Hunter and Wigham Richard- 
son’s and Cammell Laird’s connection with floating dock 
construction is hardly less noteworthy. 

The Medway dock is the largest and heaviest which 
has been built in Great Britain, but it is surpassed by the 
35,000-ton Vulcan IJ. dock at Hamburg. It is of the 
so-called “‘ box ”’ type, and is 680ft. in length over plat- 
forms, 640ft. jin. in length over pontoons, and 144ft. 
in width. The side walls are 65ft. 62in. in height on the 


outside of the dock and 46ft. 5jin. above the pontoon, 


IN THE REPAIR SHOP 


of the dock. View No. 4 in the engraving on page 73 gives 


| an interior view of the valve house, and shows the long 


| couplings, ball bearings, plummer blocks, &c. 





tables upon which are fixed the large number of pressure 
gauyes indicating the height of water in the different 
compartments. ‘The valve-operating gear is that of the 
Westinghouse electro-pneumatic system, which works 
with air compressed to 5 or 6 atmospheres, the valves 
being operated by electro-magnets. Should the electric 
current fail, the electro-magnets can be operated by hand, 
and also, if the air pressure should fail, the valve can be 
opened by the hand-lifting gear. 

At each end of each wall are two steam boilers, making a 
total of eight, all of which were built at the Neptune Works 
of Swan, Hunter and Wigham Richardson, Limited. 
The pumping machinery, supplied by Gwynnes Limited, 
of Hammersmith, comprises eight sets of compound 
diagonal type steam engines with eight sets of l6in. 


| vertical spindle centrifugal pumps provided with sets of 


vertical shafting, connecting the pumps and engines, with 
In each 
wall there are also two direct-acting Worthington steam 


| pumps, capable of delivering 400 gallons a minute, and 


these are intended for fire and wash-down purposes. 
Eight powerful steam-driven capstans, manufactured 
by Messrs. Hartields, are provided on the walls for warping 
ships into position, and there are also placed on the top 
of the walls, running on a gauge of 13ft., two electric cranes 
supplied by Booth and Brothers, Limited, of Rodley, 
Leeds. These cranes are capable of lifting g tons at 15ft. 
per minute at a radius of 40ft.,and 3 tons at 30ft. per 
minute at a radius of 60ft. Four engines, supplied by 
Browett, Lindley and Co., Limited, of Patricroft, drive 
four 210-kilowatt Westinghouse generators. These en- 
gines are of the two-crank compound vertical enclosed 
type, and work with forced lubrication at 400 revolutions 
per minute. The cylinders are I6in. and 24in. diameter, 
and the stroke 10in. 

View No. 3 in the engraving shows the dynamo room, 
one of which is to be found in each wall. From 
them current is supplied for the workshops, the travelling 
cranes, and the valve gear, as well as for lighting purposes. 
Power and light can also be furnished to any battleship 
that may find accommodation in the dock. On the top 
of the walls are placed large electric arc lamps hanging 
from revolving standards, and, in addition to these, there 
are numerous portable clusters of lamps. 

In each wall of the dock there is an air compressor, 





The | 


the } 


supplied by Alley and Maclellan, of Glasgow, which 
supplies power for the electric-pneumatic operating gear, 
and also for the pneumatic tools, of which there is a com 
plete equipment. The workshops are situated in the 
starboard wall, and comprise a smithy, 50ft. by 13ft., 
lathe shop, 50ft. by 13ft., machine shop, 50ft. by 13ft., 
and a coppersmiths’ shop, 27ft. by 13ft. The smithy 

shown in the engraving below—has a flanging machin 
by Bertrams, of Edinburgh; punching and_ sheariny 
machines by Hulse and Co., Limited, of Salford ; smiths 
forges by Alldays and Onions Pneumatic Engineeriny 
Company, Limited, of Birmingham ; and a 5 cwt. powe: 
hammer by Peter Pilkington, Limited, of Preston. In 
the lathe shop are five high-speed lathes and one 6ft. 
chock lathe, all supplied by Dean, Smith and Grace 
Limited, of Keighley, and a horizontal boring and milling 
machine by John Holroyd and Co., Limited, of Milnrow, 
Rochdale. In the machine shop—view No. 2 in thy 
larger engraving—are several machines by various makers 
for milling, drilling, and planing, and there is also a belt 
driven hack saw. The coppersmiths’ shop comprises 
a hydraulic copper pipe-bending machine by the Leeds 
Engineering and Hydraulic Company, Limited, and two 














SMITHY ON THE 32,000-TON FLOATING COCK 


coppersmiths’ hearths by Alldays and Onions. In the 
| port wall is the living accommodation for the dockmaster, 
| petty officers and crew. 

| The dock left the Wallsend shipyard on Saturday, 
| June 22nd, in charge of four tugs belonging to Messrs. 
L. Smit and Sons, of Rotterdam, and arrived safely in 
| the Medway on the following Tuesday. The dock has 
| since been berthed by the Admiralty at moorings which 
| have been specially laid in Saltpan Reach, in the river 
Medway, near Port Victoria. 





| 
= 
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ENGINEERING PROGRESS ABROAD. 


Argentina. 

New irrigation works.—Some very important and, it 
is believed, highly profitable irrigation works are about 
to be commenced in Argentina, which will harness the 
abundant and swiftly flowing waters of the San Juan 
River. The concession was granted to some native 
entrepreneurs, Senores Alonso, as far back as last year, 
but it is only now apparently that there has been found 
any firm to take it up with a view both to financing and 
executing it. This firm is the well-known house of Messrs. 
Howard Bower and Co., who, however, really represent 
a powerful syndicate, which is said to control about 
2,700,000 dols. The engineering work to be done is very 
intricate, and it is not expected that power will be obtain- 
able for at least two years from the date of the commence- 
ment of the work, which, it is understood, is to be about 
the 24th of this month. 

Cargo-handling device.—A new method of handling 
cargo in the Buenos Aires docks was tried recently under 
the auspices of Messrs. Franklin, Herrera and Co., who 
represent in Argentina a number of very prominent 
British engineering houses. The inventor of the new 
conveyor is Mr. Perey G. Donald, who is also a director 
of the engineering firm of Rownson, Drew and Clydesdale, 
Limited, of London. The principle of the elevator is that 
of gravity mechanically controlled, and is intended for 
the transfer of cargo from quayside to ship’s hold, acting 
automatically in every way. An endless belting of loose 
canvas is fitted into a long frame made of angle iron, 
having cross beams at regular intervals, thus making the 
slack in the belting a series of pockets. The conveyor 
is laid from the bulwark of the ship to the edge of the open 
hatch, with sufficient overhang of the canvas pockets to 
reach into the hold and down to the wharf, with an in- 
geniously constructed attachment which constantly and 
automatically extends the overhang as fast as the 
removal of each succeeding layer of cargo makes it neces- 
sary to seek a lower working level. This is considered 
one of the most remarkable, and at the same time one 
of the most useful, of the features possessed by the con- 
veyor. As is known, it has hitherto been necessary to 
cease work on a hoisting apparatus whenever it became 
necessary to adjust it to a greater depth. Thus, great 
loss of time is obviated by the use of the Donald conveyor, 
while a saving in the absence of idle labour is also obtained. 
Tests made with the machine prove that it is capable of 
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handling the bulkiest of packages, and also those contain- 
ing fragile articles. 

The principle has, of course, been in force for several 
years in connection with the loading of bananas, but, 
strangely enough, not for unloading them. Numerous 
conveyors of this kind are in use at Santa Marta, in Colom- 
bia, at Puerto Limon, Costa Rica, and at La Boca, Panama, 
all being at the well-organised banana stations belonging 
to the United Fruit Company, of Boston, Mass. It is 
now being applied to the unloading as well as to the loading 
of frozen beef upon the Nelson steamers at Buenos Aires 
and London, the conveyors working admirably and 
uninterruptedly by electric motor power. Quite a small 
amount of power is needed, the motor being of a capacity 
of between one and three horse-power. Where electrical 
power is not available, the conveyor can be operated 
by means of an ordinary steam winch drive. Moreover, 
it can be so arranged that different classes of cargo can be 
distributed at will upon reaching the point of discharge. 


Peru. 

Sanitary works.-As a result of the appointment of 
Dr. George Converse, of the United States Marine Hospital 
Service, to undertake the supervision of the important 
sanitary works which the Peruvian Government is about 
to undertake, some valuable orders for plant and material 
will be placed. Although Dr. Converse is an American, 
with all the natural appreciation of the worth of his own 
countrymen’s productions, he is also a great admirer of 


British manufactures, and he would not hesitate to adopt | 


appliances and apparatus from this country if he considered 


them preferable to those made in his own. This dis- | 


tinguished expert has already carried out some highly 
important sanitary works at San Francisco, and his selec- 
tion by the Peruvian Government is in every way a happy 
one. 


Uruguay. 


Electric power from the Uruquay River —Two engineers 
have just returned from making a close examination of 
the Salto Grande falls in Uruguay, with the idea of utilis- 
ing their waters for an electric power station somewhere 
on the Uruguay River. From the fact that these gentlemen, 
Senores Mollard and Pulzeis, were accompanied by the 
Russian Chargé d’Affaires at Montevideo (M. Roegberg), 
it may not inaptly be concluded that it is intended to 
enlist the assistance of Russian capital. In this evert 
it is no less certain that the Uruguay Government will 
hesitate before extending the same treatment to a Russian 
subject that has been shown to Lord Grimthorpe, who 
is only a British subject, and therefore little likely to be 
assisted by his country out of the serious and costly mess 
into which the conduct of the Uruguay Government, 
by illegally wrecking his concession to construct the 
Rambla Sud, has cast him. It forms one of the worst 
instances of bad faith on record. 


Chile. 

New fortification work.—Although Chile, by reason of 
her financial condition, which, if by no means bad, is 
still far from being strong, has had materially to reduce 
her contemplated expenditure, she has entered into agree- 
ments for the carrying out of a number of important public 
works of an imperative, but not of a reproductive character. 
Among these is the construction of several large forts, 
notably those at the port of Taleuahauno. Here a decision 
has been reached by which two new outside forts will be 
erected, one of which, known as ‘‘ Monte Christo.’ is to 
be designed for the defence of the entrance to the bay 
between the mainland and the island of Quiriquina. 
The other, known as “‘ San Vicente,”’ is intended to frus- 
trate bombardment by elevation of the military port 


over the Tumbes Peninsula. The construction of these 
forts, in which the co-operation of British engineers 
alone among foreigners would be invited, will ensure a 
formidable primary defence, as an enemy would be com- 
pelled to silence them before the inner forts could be 
attacked. It is proposed to mount upon the Talcuahauno 
forts the spare large guns of the Dreadnoughts, which are 
now being constructed. The same Government is also 
strongly fortifying the port of Arica, which may be 
accepted as a clear indication that it has no idea 
whatever of restoring this “‘ stolen province” to Peru. 
The historic “‘ Morro Rock,” which must not be confused 
with the equally historic “‘ Morro Castle’’ outside Habana, 
is now well nigh impregnable, since the new large guns 
are in position on the summit of the fort, and quite ready 
for action. The fortification works are nearing com- 
pletion, and the battery foundations, built of concrete, 
are ready to receive their burden. Powerful pumps 
have been installed. by means of which water is 
lifted into a tank on the top of the rock. Wireless tele- 
graphy apparatus is being installed there, as elsewhere 
throughout the ports and harbours of Chile. 


Mexico. 

New lighthouse tor Salina Cruz.—Owinag to the success 
which has attended the operations of the Tehuantepec 
Railway, and also the working of the Salvador Railway 
steamers, which are run in connection with the railway 
services, it has become necessary to improve the harbour 
entrance by the addition of a new lighthouse. This will 
be similar in all respects to that already existing at Puerto, 
Mexico, at the other end of the railway, which was for- 
merly known as the harbour of Coatzacoaleos. The light- 
house will be constructed upon one of the high points 
overlooking the port, and will be of reinforced concrete. 
An office and living accommodation for three lighthouse- 
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men will be included in the erection, and the whole will 
be designed upon the most up-to-date and approved 
The light itself will be produced from petroleum 
The existing 


basis. 
vapour, and will have a radius of 65 miles. 


light is very defective, and some time ago it was cracked | 


during the testing of a big gun. 
25 miles, and it has been in use since 1894. We under- 
stand, also, that the Mexican authorities, who are not 


It has only a radius of | 


allowing the internal troubles of the Republic to impede | 


their onward march of progress, have decided. after all, 
not to instal the two 240 mm. guns which were recently 
ordered from a European firm. A railway line to the top 
of the hill had already been laid, for the purpose of trans- 
porting the ammunition to the gun sites, but this will now 
be torn up, and the cannon will remain in Europe. 

The draining of Lake Tezcoco.— Another evidence 
of the enterprise of the Mexican Government is to be 


seen in the number of important irrigation schemes being | 


undertaken. Some of the more extensive have been 
described and illustrated in the columns of this journal 
from time to time. The amount of new land put into 
cultivation has been enormous. At the present time 
nearly 2000 men are employed upon work in connection 
with the draining of the famous lake of Tezcoco. Upon 
the borders of this historic water stood the most magni- 
ficent of all the palaces of the luxury-loving Montezuma, 
the unhappy monarch who fell victim to the rapacity of 
the Spaniards. Tezcoco was the ancient capital also 
of the great Netzahualcoyotl, and in 1431 was the rival 
of Tenochtitlan, now known as Mexico City: At that 
time Tezcoco might have been regarded as the Athens 
of the Western world. 

By draining Tezcoco lake it is hoped to rid the capital 
of the distressing and frequent dust storms which at 
present afflict it. 
City during the hot summer months can have any con- 
ception what a curse these grit-laden whirlwinds can 
become ; the next worse may be said to be the afternoon 
wind—known as the “‘ Cape Doctor ’’—which blows with 
irritating persistency at Cape Town during all the months 
of the year, usually commencing at 3 o’clock punctually 
in the afternoon. According to the engineers who have 
made a careful study of the situation around Mexico 
City, the dust storms are occasioned by the masses of 
dust which accumulate from the dry flats of Lake Tezcoco, 
and are carried by the winds into the capital. The same 
authorities say that the draining of the-lake and the 
putting of the land under cultivation will considerably 
ameliorate, if not entirely cure, the evil. The return from 
the well-irrigated land ought to pay for the outlay, heavy 
as it is expected to prove. 


Mexican railways and the Mexican 


The 


Revolution.- 





| Stephenson 


No one who has not resided in Mexico | 


of the company’s own workmen deliberately pumped 


cold water into the red-hot fire-box of a locomotive, 
with the result that a terrific explosion took place, by 
which no fewer than fourtcen people, nearly all passen- 
gers, lost their lives. It was only justice that the per- 
petrator of this ghastly joke should have been among 
the victims. With the exception of the latter, all of the 
killed were standing peacefully upon the platform of the 
station awaiting the arrival of their train. In other 
directions we learn of the wholesale defalcations upon the 








years, and that it shows no sign of ceasing to do so, the 
Argentine Government, in considering extension works, 
decided to provide for an ultimate population of no less 
than nine millions. At the outset, however, it is considered 


| necessary only to lay down works of a capacity sufficient 


part of the Government servants, for the Central as well | 


as the National Railways are now under the management 
of the Government, the affairs of the State being in too 
complicated a condition to admit of time being wasted 
by prosecutions. In all of the foreign-managed concerns 
things are normal; the traffies of the Mexican Railway, 
however, reflect in a very pronounced manner the prevail- 
ing state of affairs. 


GOODS ENGINE FOR THE EAST INDIAN 
RAILWAYS. 


WE give above a general view, and on page 66 a 
sectional drawing of a powerful goods locomotive which has 
recently been built by Nasmyth, Wilson and Co., Limited, 
Patricroft, near Manchester, to the designs of Messrs. A. M. 
Rendel and F. E. Robertson, for the East Indien Railways. 








The gauge is 5ft. 6in., and there are eight coupled driving | 


wheels 4ft. 6in. diameter. The cylinders are placed outside 
the frame, and are 20in. diameter by 26in. stroke, with 
valve motion and Richardson’s 
gun-metal slide valves, fitted with cast iron strips, and 
placed inside the frame. The boiler is designed for a 
working pressure of 180 lb. per square inch. The barrel is 
5ft. 3in. diameter internally and 12ft. 103in. long. It is 
fitted with 234 tubes 2in. external diameter, giving a heat- 
ing surface of 1623.5 square feet, to which has to be added 


for half this number, and it is anticipated that it 
will be possible to complete this first portion of the scheme 
in ten years’ time. Further extensions will then be under 
taken as circumstances call for them. 

As a preliminary, a Bill presented by the National 
Executive has received the sanction of Congress, and it is 
proposed to spend the sum of £3,600,000 upon the water 
supply, the new works comprising intake tunnelling, 
filters, new pumps, a reservoir, and piping. The water 
supply will continue to be drawn from the River Plate, 
and the intake will be a shaft sunk into the bed of the 
river at 1 kilom. from land. The tunnel, 10ft. in diameter, 
will connect this shaft with the pumping station, the 
capacity of which, together with that of the existing 
tunnel, will be 400 million gallons per day, or sufficient 


| at the rate of 66 gallons per head for six million con- 


balanced | 


sumers. 
Centrifugal pumps for raising the water up to the 
purification establishment, each of a size sufficient to 
deliver 2,600,000 gallons per hour, will be utilised. These 
pumps, of which six will form the initial installation 
to be later increased to twenty-four—will be driven 
by compound steam engines supplied with steam from 
water-tube boilers fitted with superheaters. It is under- 
stood that the contract for supplying and _ installing 
the pumping engines has been awarded to J. Simpson and 
Co., Limited, of Newark-on-Trent. The carrying out of 
the tunnelling scheme has been entrusted to a Staffordshire 
firm, and large quantities of constructional ironwork 
have been ordered from Lanarkshire. It is anticipated 
that more than two years will elapse before the necessary 


| excavations and tunnelling, together with the equipment 
| of the waterworks are completed. 


153 square feet for the fire-box, making in all 1776.5 | 


square feet. The fire-box is of copper and of the Belpaire 
pattern, with 912 copper stays lin. diameter, and the fire- 
grate area is 32 square feet. The tender is mounted on six 
wheels and has a capacity of 3500 gallons of water and six 
tons of coal. 

In working order the total weight of the engine is 65.57 
tons ; the weight of the tender 41.55 tons ; total 107.12 
tons. When empty the total weight of both engine and 
tender is 78.45 tons. The maximum weight on a pair of 


| wheels is 15 tons, the maximum weight per foot of diameter 


railways have had much to endure during the Revolution, | 


which, although undoubtedly less serious, is still far 
from being suppressed. If but few accounts of these 
misfortunes have been published on this side they are 
none the less real. It has been the object of the manage- 


ments to minimise as much as possible the damege occa- | 


sioned to the lines as well as the rolling-stocx. But 
** murder will out,” and accounts of a most disquieting 
character have reached me from authentic sources, more 
particularly as regards the Central Railway. 


It appears | 


that bridges have been burned, stations wrecked, and lines | 


destroyed by the revolutionists in all directions. 
whole track between the towns of 
a busy mining town—the terminus of which is the town 
of Rosario—a distance of about 155 kiloms., was more or 
less—and we are afraid rather more than less—damaged ; 
the repairing trains have only just completed their mission. 
The whole of the track between Cautla and Atencingo 
has also been put out of commission temporarily. The 
followers of Zapatista, the revolutionary leader, or, rather, 
one of the many leaders, were responsible for this. 
Perhaps the worst instance of the damage occasioned 
to the railways is that which occurred upon the Mexico- 
Guadalajara line, the outcome of fiendish mischief, One 


The | 
Jimenez and Parral, | 


on a pair of wheels of the engine 3.3 tons, and of the tender 
3.6 tons. The maximum weight per foot of wheel base 
for both the engine and tender is 2.65 tons and 2.97 tons 
respectively, while the maximum weight for both engine 
and tender per foot run over the buffers is 1.74 ton. On 
the coupled wheels the maximum weight is 59.47 tons. 
The tractive force taking 90 per cent. of boiler pressure is 
31.200 lb. and with 75 per cent. boiler pressure 26,000 Ib. 
The ratio of tractive force to adhesion is 4.27 at 90 per 
cent. boiler pressure and 5.12 at 75 per cent. boiler pres- 
sure. 





BUENOS AIRES WATER SUPPLY. 


IMPORTANT sanitary works have recently been embarked 
upon by the city of Buenos Aires, whereby the water 
supply and drainage works, which have previously only 
served 12 square miles, are to be extended so as to cover 
an area of 75 square miles, which comprise practically 
the whole of the Federal district. The existing sanitary 


| works, which were originally designed for a population of 


less than half a million, have now to suffice for an excess 
population of a quarter of a million. 


It is proposed to employ triple-expansion Worthington 
engines for lifting the water after purification. The complete 


| scheme provides for two reservoirs, into which the water 


will be pumped, but at the outset one reservoir, to be 
situated at Caballito, will suffice, and the contract for the 
manufacture and erection of this has recerrtly been awarded 
to the Cleveland Bridge and Engineering Company, 
Limited, of Darlington. This reservoir will consist 
of three tiers of wrought iron tanks supported on cast iron 
quadruple columns. Each floor will be composed of four 
rectangular tanks with a central court affording light and 
ventilation, one corner being omitted from each of the 
four tanks on each floor for this purpose. 

The four tanks on the first floor will each be 134ft. 5in. 
square and 12ft. 9in. deep. The tanks on the second floor 
will each be 135ft. 64in. square and 12ft. 9in. deep, and 
the tanks on the third floor will each be 133ft. square 
and 12ft. 9in. deep. The total contents of all the four 
tiers of tanks taken together is to be 16,000,000 gallons. 
The distance from the base of the cast iron columns 
to the bottom of the inside of the first tank will be 
54ft. 10jin., whilst the total height of the building 


| measured from the base of the columns to the top of the 


roof ventilator will be 113ft. lfin. The tank roofing will 
be carried on a steel structure. It will be partly of slate 
and zine and partly glazed. There will be an approximate 
total of 15,400 tons of cast iron and steel work comprised 
in this elevated reservoir, which is accounted for as 
follows :—Steel work in girders, joists, and roofing, 5000 
tons ; wrought iron work in the twelve tanks complete, 
4500 tons ; cast iron in main columns with bases and caps, 
4500 tons : cast iron water pipes, valves, and connections, 
400 tons ; and sundry items, 1000 tons. 

The reservoir will be served by three main inlet and 


| outlet pipes, two each 3ft. 11ljin. diameter with 30in. 


Having regard to the facts that the population of Buenos | branches and another 3ft. 5jin. in diameter with 30in. 
Aires has been doubling itself practically every sixteen | branches, 
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A 2000-KILOWATT UNIPOLAR GENERATOR. 


Iv is seldom that writers of technical papers have any- 
thing to say about the difficulties encountered in the 
development of new machines or apparatus they set out 
to describe, notwithstanding that information of this 
kind is often of considerable value and interest. Gener- 
ally speaking, authors of such papers prefer to speak of 
the final results and to describe a new invention without 
the slightest reference to the troubles experienced in its 
development. But in a paper read by Mr. B. 8S. Lamme 
at the twenty-ninth annual convention of the American 
Institute of Electrical Engineers, on *‘ The Development 
of a Successful Direct-current 2000-kilowatt Unipolar 
Cenerator,” a great deal is said concerning the unexpected 
difficulties which arose during the construction of the 





machine, and, what is still more important, Mr. Lamme | 


describes exactly how these troubles were remedied. 

The idea of building unipolar generators is very old, 
but a successful 2000-kilowatt machine working at 260 
volts is to be regarded as a new and important develop- 
ment. After having described a small unipolar machine 


which was designed by himself in 1896, and which had | 


a capacity of 6000 ampéres at a pressure of 3 volts, Mr. 
Lamme goes on to explain that in 1906 an order was taken 
for a 2000-kilowatt generator, the speed of which was to 


be 1200 revolutions per minute. Since the capacity | 


was 2000 kilowatts and the working pressure 260 volts, 


it follows that the full load current had to be 7700 ampéres. | 


We should here explain that the machine was built for 
use in a cement works, as this has a considerable bearing 
on the history of its operation as will be shown later. 

The construction of the machine as originally built 
can easily be understood from the drawing, Fig. 1. The 
stator core and rotor body are of solid steel, but the stator 
is cast whilst the rotor is a forging. There are eight 
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Fig. 1—-LONGITUDINAL SECTION OF GENERATOR 





collector rings at each end of the rotor, and the corre- | 


sponding rings at the two ends are connected together 


by solid round conductors, there being six conductors | 


per ring or forty-eight conductors in all. The pole face 
is made of laminated iron, and forms a ring around the 
rotor body. This construction was adopted in order to 
provide an easy means of connecting the rings on the two 
ends of the rotor together, since the connecting bars 
can be threaded through slots in the laminated pole face, 
as shown in Fig. 1. 

It will be understood that those cross bars passing 
through the slots connect the various collector rings in 
series. The slots in the pole face are clearly shown in 
Fig. 2. There are sixteen of these slots, and each con- 
tains one large solid conductor. It will also be seen from 
the illustration, Fig. 3, that there are holes in the rotor 
which enable the latter to be ventilated in the manner 








Fig. 2—CROSS SECTION OF GENERATOR 


indicated by the arrows. As originally constructed, 
the rotor was fitted with a fan at each end, but this was 
subsequently omitted. 

Six holes in each collector ring are threaded to receive 
the ends of the six of the rotor conductors. This con- 
struction will be understood by referring to Fig. 4. At 
the middle part of the rotor core a groove is cut, as shown 
in Fig. 5. Each conductor is in two lengths, and one end 
of each projects into the groove. The two ends are con- 
nected by a flexible strap, so as to enable the conductors 
to move freely, and thus avoid troubles arising from 
expansion and contraction. 

Originally the conductors passed through completely 
enclosed holes near the surface of the rotor core, but this 
construction was afterwards modified. In the first place, 
the face of the rotor was solid, but this construction also 
had to be altered. The collector rings as originally con- 
structed consisted of a main ring with a wearing ring on 
the outside. Both rings were made of special bronze 
having a high elastic limit and ultimate stress. The 
eight sets of brush holders at each end of the machine 
are carried by eight copper supporting rings. These are 
insulated from the frame of the machine, but are con- 
nected in series by means of the conductors passing through 
the stator slots. There are sixteen brush-holder studs 
per ring and two brush holders per stud, each capable 
of taking a copper leaf brush 3in. wide by lin. thick. 
These brushes are spaced uniformly round the supporting 
rings. 


The above description applies to the machine in its 
original state, and we will now pass on to what Mr. Lamme 
has to say about what happened when it was set to work 
on the test plate. It seems that numerous interesting and 
unexpected troubles developed, and that these necessi- 
tated alterations in various directions. 

Having been erected on the test-plate, the dynamo 
was operated for a period of several weeks, and was run 
both at no load and full load. First of all, the machine 
was run at no load without field current, the object of 
this test being to note the performance as regards ventila- 
tion, balance, and general running. The ventilation 
appeared to be extremely good, but the noise was unbear- 
able. Difficulty was experienced in discovering the main 








Fig. 3—-METHOD OF VENTILATING THE MACHINE 


cause of this, but after some investigation it was found 
that the fans at the end of the rotor were responsible for 
a great portion of it. . Moreover, in taking the saturation 
| curve of the machine the voltage was found to be extremely 
| sluggish in following variations in the field strength. But 
| on considering that each magnetic circuit of the rotor 
| is surrounded by eight continuous collector rings of very 





| heavy section, and also by eight brush holders supporting 
| rings of copper of very low resistance, it can easily be seen 
| that these rings form secondaries or dampers which oppose 

| any change of the main field flux. 
The saturation curve showed, however, that the machine 
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Fig. 4COLLECTOR RINGS 


could give a considerably higher voltage than was contem- 
plated, for apparently the magnetic properties of the heavy 
steel parts were very good, and it was found possible to 
force the magnetic induction to a higher yalue than was 
originally thought practicable. When taking the satura- 
tion curve the power for driving the machine was measured, 
and it was found that there were practically no iron losses. 
At full load and at no load the total measured losses were 
| practically the same as when the field was unexcited, 
As there was practically no iron loss shown in the no- 
load full voltage condition it appeared that the short- 
| circuit test with full-load current should cover all the 
losses in the rotor with full-load current at full voltage, 
and experience afterwards proved this assumption to 
be correct. In its final form the machine was found to 
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| Fig. 5-ROTOR CONDUCTORS 





operate under practically the same conditions as regards 
temperature, &c., at full voltage as it did on short circuit, 
and when carrying the same current, the principal differ- 
ence being the temperature of the field coil. It was 
during this short-circuit temperature run that the real 
troubles began to manifest themselves. 

The measured losses when running on short circuit 
were somewhat higher than those calculated by the for- 
mula C?R. These extra losses were a function of the 
load, and increased more rapidly with heavy currrents. 
The measured power indicated that these excess losses 
were principally due to eddy currents. However, the 
total losses indicated in these preliminary tests, although 
somewhat higher than the calculated losses, were still 
within allowable limits. It was therefore considered 
permissible to proceed with the short-circuit tests, and in 
making these it was the intention to run the machine 
long enough to determine conditions as regards lubsica- 
tion, heating, &c. 

Accordingly the machine was put on a short-circuit 
load of about 8000 ampéres early one evening, and an 
experienced engineer was left in charge of it. At about 
3 o’clock in the morning it was noticed that the brushes 
were beginning to spark, and this rapidly grew worse, 
and in the course of a few minutes it became necessary 
to put the machine out of operation. Examination showed 
that several of the bronze wearing rings, which were shrunk 
over the main rings, had shifted sideways on the main 
rings. One of these rings had even moved into contact 
with a neighbouring ring, so as to make a dead short- 
circuit on the machine. It was also found that all the 
rings which had become loose were on one side of the 
machine. An examination of the loose rings showed that 








they had loosened on their seats on the inner or base ring. 
As the inner ring was shrunk on the core and the outer 
ring over the base ring with a very small shrinkage allow 
ance it had been considered that the outer ring was in 
no danger of becoming loose, especially as both rings 
were of bronze and in good contact. The foregoing result, 
however, proved this conclusion to be incorrect. Sub- 
sequent investigation showed that a temperature rise 
of 70 to 80 deg. Cent., combined with the high centri- 
fugal stresses, would allow the rings to loosen very 
materially. It was thought that the rings had heated 
up, and that bad contact had resulted between the main 
and wearing rings, and this in turn caused additional heat- 
ing, so that the temperature rose rather suddenly after bad 
contact had been brought about. It was then decided 
to use steel outer rings at the end of the machine where 
the trouble had occurred, but on loading the machine a 
new trouble occurred. It was found that at full load 
the loss was approximately 200 kilowatts greater than with 
bronze rings, or about 10 per cent. of the output. With 
steel rings. at both ends of the rotor this loss would pro- 
bably have been doubled. 

Whilst it was recognised that this was entirely unsatis- 
factory, it was possible to run the machine for periods 
sufficiently long to determine other defects which did not 
develop in the former test. One of these was an undue 
heating of the rotor pole face. This was apparently due 
to some flux-distorting effect set up by the stationary con- 
ductors in the stator slots, these conductors carrying about 
4000 ampéres each at the normal rated load. On account of 
the ample margin in the magnetising coils the air gap was 
then materially increased with some benefit. A further 
improvement resulted from the use of magnetic wedges 
made of cast iron in place of the non-magnetic wedges 
used before. This, however, did not reduce the tem- 
perature of the rotor pole face sufficiently. Cylindrical 
grooves }in. and lin. deep and about }in. wide with a 
tin. web of steel between, were then turned in the pole 
face, the resultant pole face being then more or less 
laminated. Also on account of an apparent local heating 
of the metal bridge over the rotor slots a narrow groove 
was cut in the closed bridge above each rotor slot, thus 
changing it to a partially open slot. This, however, led 
to another trouble, to which we shall refer presently. 

After this trouble was eliminated the short-circuit 
test was continued with a current of about 6000 ampéres. 
The next difficulty met with was a very serious one, 
namely, trouble with the lubrication. In the first instance 
the rings were lubricated with vaseline, which was fed on to 
the rings by means of lubricating pads. After a time, 
however, it was noticed that slight sparking occurred, 
which in some cases would increase very rapidly, and in 
a comparatively short time would become so bad that 
the rings were damaged. Examination of the sparking 
brushes showed that a coating of black smudge had formed 
over the surface, which seemed to have more or less 
insulating properties. It was discovered that with good 





Fig. 6—SPRING SUPPORTS FOR RINGS 


clean surfaces the voltage drop between the brushes and 
the ring might be -3 to -5 volt, and as each brush carried 
about 250 ampéres at full load this represented 75 to 125 
watts per brush. 

When the contact drop rose to about 1 volt noticeable 
sparkinz began, the watts being, of course, proportionally 
higher, and when the drop became as high as 2 volts, 
representing about 500 watts per brush, very bad burning 
of the rings and brushes was found to occur. A large 
number of tests were carried out, and it was found that 
anything of an oily or greasy nature was troublesome 
sooner or later. Graphite formed into cakes or brushes 
by means of high pressure was found to give very favour- 
able results, and tests indicated that soft graphite blocks 
or brushes could furnish proper lubrication for the rings. 
This was supposed to have practically settled the question 
of lubrication and brush contact trouble, but experience 
later on gave an entirely new turn to this matter. 

While the tests were being carried on a study of the ven- 
tilation was being made, and the tests indicated that the 
rings nearest to the exciting coils were considerably 
cooler than those near the centre of the machine. But, 
as there were excessive losses and heating in the steel 
rings, it was not possible to make any material improve- 
ment until other rings were charged. The steel rings 
at one end of the rotor and the bronze at the other end 
were then removed, and a second set of bronze rings were 
teied. The rings were specially treated so that the 
elastic limit was very high, and they were put on much 
tightes than in the former case. The load tests were then 
continued, and the excess losses were again measured at 
various loads. The losses proved much lower than 
those obtained with the steel rings, and the temperature 
of the rings was also considerably lower, but it was dis- 
covered that the heating of the rings was unequal. 

This, however, was found to be due to the manner in 
which the fans were drawing the air through the holes in 
the rotor. It was then decided to remove the two large 
fans to determine whether some other method of ventila- 
tion would be more effective. When the fans were re- 
moved the windage loss of the machine was considerably 
reduced, and there was greater unifoimity in the tem- 
peratures. Moreover, the average temperature of the 
rings was only about 10 deg. higher than when the fans 
were used, whilst the windage loss was only about one- 
seventh as great as before. In view of these results, 
it was decided to increase the size of the axial holes through 
the rotor core from 2}?in. to 3?in., and to “ bell-mouth ” 
them at their ends, in order to give free admission of air 
to the holes. When this had been done it was discovered 
that the temperatures of the rings were lower than in 
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any of the previous experiments, and, further, the tem- 
peratures were more uniform. Apart from this, the 
removal of the fans eliminated the objectional noise 
previously referred to, so that altogether the machine 
was thought to be fairly satisfactory. The graphite lubri- 
cation was continued with the bronze rings, and no diffi- 
culty was encountered. 

In consequence of the satisfactory results which were 
then obtained, the machine was shipped to its destination 
and put into service. Then the real difficulties began 
and difficulties which were not encountered in the shops 
because the conditions under which the machine operated 
in service were entirely different from those during the 
original tests, and also because the latter had not been 
continued long enough. After the machine had been 
running at the cement works for a period of about two 
months, one of the outer collector rings became loose 
and ceased to rotate with the inner ring. This necessi- 
tated the return of the rotor to the manufacturers. It 
was decided to make the collector rings in one solid piece 
with a considerable wearing depth, and as the outer ring 
had loosened the makers recognised that there was a 
possibility of the base rings loosening in the same way. 
It was therefore considered necessary to apply some 
scheme for preventing this loosening in the case of sudden 
heating and expansion of any of the collector rings. It 
was decided to apply some form of spring support under- 
neath these rings, which would follow up expansion in 
such a way as to keep the rings tight at any temperature 
conditions liable to be met with in practice. 

The spring support used consisted of a number of 
flat steel plates arranged around the rotor core, as shown 
in Fig. 6. These plates were arranged around the rotor 
core and drawn down with clamp rings until they fitted 
tightly against the mica. The collector ring was then 
heated and slipped over the springs, the clamps being 
removed as the ring was slipped on. Tests indicated 
that whilst the rings without springs would loosen at about 
100 to 125 deg. Cent., a ring supported in the manner 
just described was fairly tight at 180 deg. Cent., which 
was far above the temperature attained under working 
conditions. After protracted operation this construction 
has proved itself quite satisfactory. 

The reconstructed rotor with 
returned to the customer, and service was continued. 
New and troublesome difficulties then occurred. The 
machine was situated in a building adjacent to a rock 
crushing plant. Fine dust was always floating around 
the machine, and this tended to form a deposit imme- 
diately behind the brushes, and eventually it lifted the 
brushes away from the rings. It also showed a tendency 
to get under the brushes and to increase the contact 
resistance. Frequent removal and cleaning of the brushes 
was impracticable. The rock dust packed behind the 
brushes also had a scouring or grinding action on the 
rings. After trying various schemes, the difficulty 
was finally overcome by reversing the brushes so that the 
rings ran against them, and so that the dust over the 
rings was skimmed off by the forward edges. Burning 
of the rings and brushes, however, still occurred, and the 
extent of this was found to be a function of the contact 
drop. An analysis of the coating formed on the rings 
showed that it contained a considerable amount of zinc, 
and it was evident that the zinc in the collector rings 
was burning out and forming an insulating coating. The 
remedy discovered for this was the application of a 
charring agent, which acted on the coating and destroyed 
its insulating qualities. A weak solution of hydrochloric 
acid, 7.e., about 4 per cent. in water, was found to have the 
desired result. 

This reduced the contact drop to -1 or -2 of a volt, | 
and it was discovered that if this low contact drop was | 
maintained the rings showed an almost inappreciable 
amount of wear. The temperature of the machine was | 
also reduced in consequence of this. Several minor | 
difficulties still existed, and one of these was due to the | 
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Fig. 7—SPRING SUPPORT FOR WEARING RING 


strong magnetic fluxes through the bearings. These | 
fluxes, passing out through the shaft to the shell of the | 
bearing, gave rise to the production of a small auxiliary 
electromotive force, and the bearing metal served to 
collect the current so produced. To remedy this trouble, 
small demagnetising coils were placed outside the stator 
frame at each end of the rotor and between the rotor core 
and the bearings. These coils were excited with direct | 
current, the value of which was adjusted until practically 
no electromotive force was indicated on the shaft at the 
two ends of each bearing. The arrangement has entirely 
eliminated the trouble. Some of the brushes did not 
show very good wearing properties, and experiments were 
tried with various types, and it was eventually found 
that soft and flexible brushes gave very good results. 
It was also discovered that a single brush covering the 
whole width of the ring was more satisfactory than the 
use of two brushes side by side. High conductivity 
carbon brushes proved unsatisfactory. 

Next the insulating tubes on the rotor conductors 
began to break down, and earths occasionally occurred 
between the collector rings and the core. At this point, 
however, the customer ordered a new rotor as a spare, | 
and this was constructed with all the improvements | 
which had been embodied in the original rotor. The old 
rotor was then removed for investigation and repairs. 
The cause of the breakdown of the insulation was then 
discovered. The air entering through the axial rotor holes 
and passing out through the radial holes between the rings 








| street, S.W. 


earried fine particles of cement or crushed stone dust, 
and this had sand-blasted the under sides of the tubes. 
This was overcome by taping the tubes where exposed 
to the sand blast action. 

In view of the delay and expense of repairing one of these 
rotors when the collector rings had to be removed, and the 
possibility of damaging the insulating tubes over the 
conductors and the insulating brush over the core, it was 
decided that a movable wearing ring was necessary in 
order to make the machine a permanent success. There- 
fore the question of providing a separate wearing ring 
as originally contemplated, was again taken up. The 
difticulty already described of the zinc burning from the 
rings and forming a coating on the brushes indicated that 
some other material without such a large percentage 
of zine should give better results. The solution of the 
problem of fixing the wearing ring was eventually found 
in the use of a spring arrangement underneath the outer 
ring, which keeps it tight on the inner ring even when hot. 
The arrangement is shown in Fig. 7. In order to secure 
good contact between the inner and outer rings, each of the 
steel springs or plates was covered with a thin sheet of 
copper. Although each copper sheet is of comparatively 
| small section, the large number of springs used gives 
sufficient section of copper to carry the current from the 
inner or base ring without any danger of current passing 
through the spring plates themselves. 

This arrangement has proved entirely satisfactory. 
In order to determine the effects of various materials with- 
out zine, or with but a small quantity of it, a number 
of rings were fitted up on a testing shaft and were operated 
for long periods with heavy currents—in some instances 
up to 12,000 ampéres. Four different kinds of materials 
were used made up of various mixtures of copper with a 
small percentage of other materials, but with little zinc. 


factory on copper rings, but, whilst some little trouble 
was at first experienced in this direction, it was discovered 
that the practice was quite permissible. The rings ran 
against the brushes, as in the actual machine. 

Tests were carried out with different numbers of brushes, 
and it was found that the number of brushes could be 
reduced to about one-third of the full number as used on 
the machine and still collect the total rated 
but that any reduction from the full number of brushes 
made the operation of the rings and brushes more sensitive 
and more attention was required to keep them in good con- 
dition. It was also discovered that any hardness or undue 


give increased wear. Brushes of very thin leaf copper 
eventually gave the best results. As a result of these 
tests, the rotor undergoing repair was fitted with outside 
copper wearing rings, and these were supported on springs 
in the manner described. The composition of the rings 


and 6 per cent. tin. The rotor was then put into service, 
and it has been working satisfactory ever since. 

We have now covered the main portion of Mr Lamme’s 
in connection with the other rotor. But it must suffice 
for quite a long period, and no new faults have developed. 
The machine is at work day and night seven days in the 
week, and practically continuously during the entire year. 
The results obtained were valuable in many ways, and 
although the machine was very costly to develop, the 
knowledge gained in its evolution has proved of great 
value in connection with the design and construtcion of 
other machines and apparatus. 





FORTHCOMING ENGAGEMENTS. 


SATURDAY, JULY 20rn. 


MANCHESTER GEOLOGICAL AND MINING Socrety.—-Visit to 


| the Outwood Collieries, Clifton, to inspect the dust fuel boiler 


there, and also the general surface arrangements at the colliery. 


Train leaves Salford Station for Ringley-road at 1.15 p.m. 
MONDAY, JULY 22np. 
THE ASSOCIATION OF CONSULTING ENGINEERS.-—The Insti- 
tution of Electrical Engineers, Victoria Embankment, W.C. 


General Meeting. 4.45 p.m. 


WEDNESDAY, JULY 24rx. 
Tse INSTITUTION OF MUNICIPAL ENGINEERS. 
Council meeting at 6 p m. 


Tue INstTiItTUuTION OF LOCOMOTIVE ENGINEERS.—Visit Loco- | 
motive Works at Brighton of the London, Brighton and South 


Coast Railway. Meet at the works entrance at 2.30 p.m. 
SATURDAY, JULY 27rn. | 
THe INsTITUTION OF MUNICIPAL ENGINEERS.—Meeting at | 
| 
| 


Clitheroe. 10.15 a.m. 

Tue Junior INsTITUTION OF ENGINEERS will visit Chingford 
reservoir and pumping station (Humphrey gas pump) of the 
Metropolitan Water Board, by permission of Mr. William B. Bryan, 
Chief Engineer to the Board. Train leaves Liverpool-street | 
Station (G.E.R., east side suburban platform) at 1.39 p.m. for 
Enfield Lock. 3 p.m. 





| 
PRESENTATION TO Mr. H. H. Couzens.—On Saturday morn- 
ing of last week, at the headquarters of the West Ham Corpora- 
tion Electricity Department, a large gathering, composed of all | 
grades of the officers and workpeople of the department, united | 
together to show to Mr. H. H. Couzens, their retiring chief, the | 
estimation in which they hold him, and the goodwill they desire | 
that he should carry away with him to the new post of respon- | 
sibility he has been called upon to fill as engineer and manager | 
in the electricity department of the Hampstead Borough Council. | 
As a token of their esteem they presented him with a gold stop- 
watch suitably inscribed. Mr. Gilbert, mains engineer, made 
the presentation on behalf of his colleagues, and on their behalf 
wished Mr. Couzens the greatest measure of success in the new | 
sphere of work upon which he was now entering, and trusted 
that in future times he might have to congratulate him on fillng | 
a still larger measure of responsibility than he was now called 
upon to fill at Hampstead. Mr. Couzens, in replying, thanked | 
Mr. Gilbert for the kind things he had said of him, and also 
thanked every member of the staff for their hearty co-opera- 
tion with him in making the West Ham undertaking an elec- 
trical and financial success, 


It was feared that copper brushes would not work satis- | 


current, | 


springiness in the brushes or brush material would tend to | 


was about 92 per cent. pure copper, 2 per cent. zinc, | 


paper, although various other minor defects are described | 


to say that the unipolar generator has now been in service | 
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| the utmost, but with the present hot weather the output will 
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| £9; plates for tank, 
| billets, £6 to £6 5s.; 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Iron Trade Wages. 

THE iron trade has this week happily settled, or gone a 
long way towards settling the outstanding difticulty with tie 
ironworkers over the wages and hours question. It will be ye. 
membered that last month the men gave notice for the abolitic,, 
of the sliding seale, for limitation of working hours, and for the fix 
ing of a new wages’ minimum of 10s. per ton for puddling in place 
of 9s. per ton, which they were receiving at the time of the notice, 
After several informal meetings of the employers a full meetin. 
of the Wages Board has been held this week in Birmingha; 
and it is officially stated that an amicable solution has bee 
|} reached. What the terms are, however, ‘s withheld until t}, 
| other ironmaking districts aftiliated with the Midland Wag 
| Board proper have been communicated with. These distri: 
| are South Yorkshire, Lancashire, and South Wales. There 
| ® widespread belief that the men have secured a substantia 
increase, but the only official announcement at present is thi: 
“an amicable arrangement has been come to involving certain 
amendments of the existing Sliding Scale Agreement.’ 
is well known, this scale is now based upon an examination eve: 
two months by accountants of the books of seventeen firms | 
the trade to ascertain what selling prices have prevailed ove: 
the previous two months. The market is very curious to know 
the precise terms that have been arrived at 





| 
| 
| 
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The question which Birmingham market was asking 
this (Thursday) afternoon was, ** Will Staffordshire marked ba 
prices advance, now that the wages difficulty is out of the way ” 

| It is generally held that a 10s. advance would have been declare« 
at last week’s quarterly meeting, bringing the basis price up to 
£9 10s. per ton, had the wages question then been settled. No 
| advance, however, occurred. The impression to-day was that 
we shall now very soon witness an advance, and the market i 
| making preparations accordingly. A difference of 15s. per ton 
| such as now exists between the price of merchant iron and 
Staffordshire marked bars is, it is recognised, far too small to 
| be allowed to continue. The usual difference is 30s. per ton 
Marked bars on this market cannot long remain at only £9 per 
ton. 


| 
| 
| Will Marked Bars Price Advance ? 
| 





New Ironworks Starting. 

| There is again a very good demand for common bar- 
at £7 17s. 6d. to £8 and upwards. Some No. 3 Belgian bar 
are still being imported at about £7, but the irregularity otf 
| delivery limits the trade, and the home manufacturers find no 
| difficulty in disposing of their output as it comes from the mills. 
| Merchant bars are £8 2s. 6d. to £8 5s. per ton. It is reported 
that new puddled bar mills are to be put down at Walsall and 
1ew rolling mills at Wolverhampton, which will increase the 
productive capacity of the Black Country. 


Advance in Tinned Sheet Prices. 

Galvanised corrugated sheets of 24 gauge are quoted 
at £12 5s. and upwards, f.o.b. Liverpool. The volume of business 
is greater than the buoyancy of the market. Black sheets sell 
on the basis of £8 2s. 6d. to £8 5s. for doubles. The Tinned 
Sheet Association has decided to advance prices by £1 per ton. 





The new rates therefore become: For best charcoal, 34s. pet 
| ewt.: charcoal, 32s.; coke unassorted, 27s. per ewt. on the 
24 gauge basis: best tinned sheets, i.c., 25s. to 31s. per cwt. 


Pig Iron Stringency. 
| There is still a shortage of pig iron. 
| has for some time been normal, but the consumption is excep 
tionally heavy, and smelters are unable to give such full and 
| prompt deliveries as are called for. It is stated, as illustrating 
| the stringency of the position, that a large Midland firm, usually 
| able to supply its requirements of raw material from its own 
| furnaces, is now in the market for a considerable quantity. 
| Quotations are slightly higher for some brands, South Stafford - 
| shire part-mine being 62s. 6d. to 63s. 6d., Northamptonshire 
| GOs. to 61s. 6d., and Derbyshire 62s. 6d. to 63s. 6d. Stafford 
| shire common forge iron is easy at 57s. 6d. to 58s. 6d., and all- 
mine iron, best hot-air forge sorts 90s., foundry iron 95s., and 
| cold blast iron 120s. per ton. 


| 
| 


The production 


Steel. 
Exceedingly active conditions still prevail in the steel 
| trade. Producers of finished steel are overwhelmed with work. 
and it is stated that some makers of plates are unable to accept 
new business except for delivery after May of next year. Angles 
are quoted £7 10s., and joists £7 to £7 5s., the last quotation 
.. per ton advance over the Association price. As to 





supplies of Belgian metal on sale are Is. 6d. dearer, with finished 
2s. 6d. dearer. The capacity of British mills is strained to 


hardly be maintained. Bessemer sheet bars of native make are 


| £5 17s. 6d. to £6 per ton, and Siemens sheet bars £6 to £6 2s. 6d. 
( 


| and German billets at £5 per ton. 


yerman steel bars are firm at £5 5s..delivered at English ports, 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Holiday Feeling, but Pig Iron Firm. 
THERE was a holiday feeling ruling on the Iron 
Exchange on Tuesday, and this, coupled with the hot weather, 


interfered with the attendance of both buyers and merchants. 
In view, however, of the limited stocks on offer, holders showed 


| no disposition to press sales, and higher figures may yet be 


anticipated. There was a steady feeling to note in other depart- 


| ments with the exception of English tin ingots, which showed a 


reduction of £2 per ton. 


Quotations. 

Lincolnshire No. 3 foundry,, 65s. 6d.; Staffordshire 
65s. 6d. to 66s.; Northamptonshire, 66s. 6d.; Derbyshire, 66s.; 
Middlesbrough, open brands, 65s. 6d. to 66s.; Seotch: Gart- 
sherrie, 74s., with small lots up to 2s. 6d. per ton more money ; 
Glengarnock, 70s. to 71s.; Summerlee, 72s.; Eglinton, 69s. to 
69s. 6d., delivered Manchester. West Coast hematite, 78s. f.o.t. 
Delivered Heysham: Gartsherrie, 72s.; Glengarnock, 68s. to 
Delivered 





69s.; Summerlee, 70s.; Eglinton, 67s. to 67s. 6d. 

Preston: Gartsherrie, 73s.; Glengarnock, 69s. to 70s.; Sum- 
merlee, 71s.; Eglinton, 68s. to 68s. 6d. Finished iron: Bars, 
£8 5s.; hoops, £8 7s. 6d.; sheets, £9 to £9 5s. Steel: Bars, 


£7 15s. to £8 5s.; Lancashire hoops, £8 2s. 6d. to £8 5s.; Stafford- 
shire ditto, £8; sheets, £8 15s. to £9; boiler plates, £9 15s. to 
girder and bridge work, £8 5s.; English 
foreign ditto, £5 15s. to £5 17s. 6d.; cold 
drawn steel, £10 5s. to £10 15s. Copper: Sheets, £92; tough, 
£79 10s. to £80; best selected, £80 to £80 10s.; copper tubes, 
11}d.; brass tubes, 9$d.; brazed brass tubes, 10}d.; rolled brass, 
84d.; brass wire, 8?d.; brass turning rods, 84d. to 84d.; yellow 
metal, 7d. per lb. Sheet lead, £21 10s. to £22. English tin 
ingots, £206 per ton ; aluminium, £75 per ton. 
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The Engineers’ Club. 

Upwards of 160 Manchester engineers attended a 
meeting on Tuesday evening to discuss the preliminaries con- 
nected with the proposed club for engineers, &e. Mr, D. Adam- 
son presided, and it was stated that the number of applications 
for membership had reached 500. The meeting decided unani- 
mously to form a club, and elected a committee of twelve, 
comprising :—Messrs. D, Adamson, H. N. Allott, A. E. L. 
Chorlton, R. H. Clayton, W, Cramp, Dr. G. J. Fowler, J. Frith, 
(;. Hughes, G. Layton, F. Nasmith, 8. L. Pearce, and J. H. 
Stubbs. The date for the admission of original members has 
been extended to the end of July. 


The Cotton Trade. 

The labour market in the great Lancashire industry is 
in & very satisfactory state. Compared with a year ago there is 
un inerease of 1.6 per cent. in the number employed, and of 
4.3 per cent. in the amount of wages paid. The improvement 
applies to every district, but is especially marked in Ashton, 
siockport, Manchester, and Oldham. 


The Collieries. 

There is considerable activity in the colliery districts of 
Lancashire, and extensions are being made in the southern parts 
of the county. The Pilkington Coal Company has sunk two 
-hafts at Clifton in connection with a new colliery. The mines, 
it is stated, will be among the deepest in the country. 


The Late Mr. E. Tweedale. 

I regret to have to report the death on Sunday last of 
Mr. Edmond Tweedale, one of the founders of the well-known 
firm of cotton spinning machinists, Tweedales and Smalley, 
Castleton. Mr. Tweedale and his co-partners were originally 
employed by Messrs. Howard and Bullough, Accrington, before 
they commenced business on their own account. The firm now 
employs about 2000 hands. Mr. Tweedale was 74 years of age. 


Barrow-1n-FurNess, Thursday. 
Hematites. i 

There is again more activity to note in the hematite pig 
iron trade of this district. Makers have been experiencing a 
tuller demand for local and general home account, and have been 
handicapped by shortness of output. The stores that had 
accumulated in slack times have been worked off, and during the 
past week to meet the increasing requirements additional 
furnaces have been put into operation. Following the blowing 
in of the new big furnace at Barrow two furnaces have been put 
into blast in the Maryport district, and it ix expected additional 
furnaces will also be got to work before long. A good proportion 
of the iron tnade is going into prompt use at Barrow and Moss 
Bay Steel works, but there is also a large tonnage going out of the 
district by rail and sea to home users. The demand on con- 
tinental and colonial account has been quiet for some time past, 
and few shipments are made. Prices are firm, with mixed 
numbers-of Bessemer iron at 77s. per ton net f.o.b., and special 
classes of iron run up 82s. 6d. perton. There is little being done 
in warrants at present. The market has been closed part of this 
week owing to the holidays. Sellers quote about 74s. per ton 
net cash, 


Iron Ore. 

The iron ore trade is brisk all round. Good average 
~orts of ore are quoted at 16s. to 18s. 6d., and best sorts are firm at 
2tix, per ton net at mines. Spanish ores of the best class are 
being brought in a good tonnage, and the price is 21s. 6d. per ton 
delivered at West Coast works. Two large cargoes were dis- 
charged at the Barrow Docks last week. Shipments of ore to 
Scotland are satisfactory both from Barrow and West Cumber- 
land ports, especially the latter. 


Steel. 

In the steel trade there is marked activity. At Barrow 
and Moss Bay, the only two steel centres on the North-West 
Coast, the steel mills are maintaining a large output of metal. 
Rails are occupying a lot of attention, good orders being held for 
the Colonies. ‘The demand is steady, and heavy sections are 
quoted at £6 10s. to £6 15s., with light rails at £7 to £7 10s. per 
ton, and heavy sections run about £7 10s., and are in fair request 
only. This is very largely a home trade. For steel shipbuilding 
material there is a particularly good demand. Ship plates are 
firm in price at £7 17s. 6d. to £8 per ton, with boiler plates at 
£8 10s. to £8 12s. 6d. per ton. There is a fair business being done 
in tin bars at £5 15s., and billets at £6, and hoops at £7 15s. per 
ton. 


Shipbuilding and Engineering. 
: These trades are very busily employed, and will re- 
main so for some time to come on existing contracts. 


Fuel. 
Coal and coke are in full demand, with good steam coal 
at 12s. 6d. to 17s., and coke at 24s. per ton delivered from East 
Coast ovens. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE hot weather is interfering with production to 
some extent, particularly at the furnaces and mills, and at some 
of the finished ironworks a hitch occurred regarding the 
Insurance Act, which resulted in one or two days’ idleness. 
This trouble arose owing to the 2 t deciding that 
contractors were liable for the insurance contribution in respect 
of the men in their “‘ team.”” The local Chamber of Commerce 
has issued a rule for the guidance of its members, that contrac- 
tors are responsible where the management has no control over 
the men in the employ of the contractor. However, the problem 
bristles with difficulties, the contractors arguing that, as the 
management is responsible for compensation in the case of acci- 
dents, so they should be liable for the insurance. At the most 
important works the matter has been settled on common-sense 
lines, the management making some concessions, although deny- 
ing any legal liability. Reports on the condition of business 
continue very cheerful, all the works being well occupied. The 
only difficulty is to get orders executed as quickly as customers 
require, owing partly to the scarcity of materials and partly 
to the large volume of work in hand. Prices continue to tend 
upwards, but consumers are showing more readiness to pay the 
advanced rates. Billets made for the local trade are scarce, and for 
accommodation lots fancy prices are secured. A very satis- 
factory account is given of the position of the lighter steel 
trades, orders from abroad and from home consumers having 
been freely booked lately, and the prospects of tool steel and 
various Sheffield tools are highly favourable. Given freedom 
from labour teoubles, the rest of the year promises to be one of 
— unparalleled activity in the iron and steel trades of this 

istrict. 


The Coal Trade. 

With a better arrival of shipping tonnage at the Hum- 
ber ports, the steam coal! market is showing a much firmer 
tendency again. A good weight of fuel is going for shipment, 
whilst the industrial consumption is still exceptionally large. 














Quotations for best Yorkshire hards are on the basis of 11s, 6d. 





to 12s, per ton, with 10s. 9d. to 11s. 3d. for best Derbyshire. Gas 
coal contracts are being renewed at a very slow rate, but quota- 
tions are firmly upheld. 


Slacks and Coke. 

Contracts for slacks are still much in arrears as regards 
deliveries, collieries finding great difficulty in meeting the de- 
mand, which continues remarkably keen. It is next to impossible 
to secure any weight on the open market. Values are very firm, 
and in view of the short time worked at house coal pits the supply 
is greatly restricted, with a consequent hardening effect on values 
of slacks. Contract renewals are on the basis of 2s. to 2s. 6d. 
advance on last year’s prices. Blast furnace coke is a very strong 
market at 16s. 6d. per ton at the ovens. 


House Coal. 

The house coal market is still ‘“ marking time” as 
regards the renewal of contracts. Collieries are for the most 
part holding out for 2s. 6d. per ton advance, which merchants as 
steadily refuse. On the other hand, some few collieries are 
reported to be w 1 ng to renew at Is. 6d. advance. Orders are 
coming to hand at collieries very slowly, and some pits have 
reduced working to four days per week. Stocks are daily in- 
creasing. Current prices are firmly maintained, and in some 
quarters it is considered doubtful if merchants will gain any- 
thing by waiting, but the latter are hopeful that a spell of hot 
weather will weaken the market. 


Pig Iron. 

There is no change in the position of the pig iron 
market. Supplies are scarce, especially for forge and foundry 
iron. Makers have little to sell, having their hands pretty full in 
executing orders already on the books. Lincolnshire foundry 
iron is quoted at 63s. 6d., forge at 62s., and basic at from 64s. 6d. 
to 65s., East Coast hematite mixed numbers is quoted 79s. 6d. 
and West. Coast 85s. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

A very fair business has been reported in Cleveland 
pig iron this week, and more would have been transacted if the 
makers could have undertaken the orders, for consumers are 
showing considerable keentiess to buy, as it is evident that they 
are not likely to do better for themselves by waiting. The tone 
of the market is very sanguine, and the prospects are that the 
boom which is now in progress will continue probably over 
next year, if labour troubles do not interfere with business. 
London firms, who are reported to be the chief holders of Cleve- 
Jand warrants. have been less inclined this week to sell out than 
they were last week, and the price has improved from 56s. 24d., 
cash buyers, on the 9th, to 57s. cash on the 17th. Operators 
are buying warrants as freely for forward delivery as for prompt, 
and are paying a premium of 94d. per ton for three months 
delivery. The prompt price of Cleveland warrants at the close 
on Wednesday was 56s. 11}d., cash buyers, but sellers are not 
prepared to accept less than 57s. Id. cash. For No. 3 Cleve- 
land G.M.B. pig iron the price has improved, and a fair amount 
of buying has been done at 57s. 3d. per ton for prompt f.o.b. 
delivery, though not in large quantities, because makers have 
so little to sell for prompt delivery, and are not inclined to com- 
mit themselves heavily forward in the face of a rising market. 
No. 1 continues very scarce, and makers can get for it 5s. per 
ton more than is realised for No. 3, as compared with the ordi- 
nary difference of Is. 6d. There is a very short supply of No. 4 
foundry, and producers have no difficulty in getting for it as 
much as is being paid for No. 3, and some makers are delivering 
No. 3 in lieu of No. 4 foundry without requiring any additional 
price. It does not, however, always suit the consumer to use 
No. 3 instead of No. 4 foundry. Makers have no stock of the 
latter, and in the public stores there is under 3000 tons of that 
quality. Ne. 4 forge is also in short supply, and producers can 
realise for it quite 57s. per ton, and mottled and white are at 
56s. 6d. per ton, all for early delivery. 


Hematite Pig Iron. 

The position of the producers of hematite pig iron in 
this district continues to improve, and the prospects are very 
encouraging. The demand must be good as long as there is a 
boom in the shipbuilding industry, for the bulk of the hematite 
pig iron in this district is consumed by steel manufacturers who 
supply the shipbuilders with materials. The output of hematite 
iron has been increased lately both on Teesside and also in Cum- 
berland, and furnaces which have long been idle are once more 
at work. Yet though this is so the production is still short of the 
requirements. There are, of course, no stocks upon which to 
draw either with makers or in the public warrant stores. This 
accounts for the steadiness with which prices have advanced. 
The rise has continued without interruption for the last five 
months, during which quotations have gone up 7s. 6d. per ton, 
and are better than have been reported since 1907. To-day’s 
price for mixed numbers is 73s. 6d. per ton for early f.o.b. 
delivery, and it is expected that the value will continue to rise 
over this year, and some believe over next year also. At any 
rate it is the general opinion that the “* boom” will be main- 
tained for the next eighteen months, taking as a guide the 
prospects of the shipbuilding industry. 


Iron-making Materials. 

Hitherto this year there have been very few sales of 
Rubio ore, consumers having good stocks and being also well 
bought. This position is somewhat altered now, and a somewhat 
strong desire on the part of ironmasters to buy is manifesting 
itself. For the last five or six months the price of Rubio ore, 
delivered in this district has been nominally at 21s. 6d. per ton, 
but now it can be reported that this is actually the figure, as it 
has been agreed to in several transactions. One contract was 
for 20,000 tons of ordinary Rubio ore delivered at Middlesbrough 
wharves over the period ending June 30th next. There has been 
a sale of three or four cargoes at less than 21s. delivered at 
Middlesbrough, but they cannot be taken asa criterion, owing to 
the peculiar circumst under which the ore was sold. ‘The 
rate of freight, Bilbao to Middlesbrough, has been put up to 
6s. 104d. per ton, which is higher than has been reported for 
years. The average rate during the last ten years would not 
work out at more than 5s. per ton, and the rate has been as low 
as 3s. 9d. per ton. The price of furnace coke is going up again, 
as the supply is still short of requirements, though the produc- 
tion has been increased, and a good many idle ovens have lately 
been re-started at the collieries. It now pays well to produce 
coke, because the price of that is high, while that of coal is poor. 
Good Durham coking coal can be got readily at lls. 6d. per ton, 
and coking coals at 11s., while for medium quality furnace coke 
20s. per ton delivered at Middlesbrough or equal thereto has to 
be paid, and for best qualities 21s. 6d. to 22s. per ton is being 
given. Ironmasters aftirm that, taking the figures that are now 
obtainable for Cleveland pig iron, coke is relatively a shilling or 
two too dear. 





Manufactured Iron and Steel. 

The present activity in the steel trade is without 
precedent ; producers, indeed, are offered a good many more 
orders than they can accept. Everyone is looking for the pre- 
sent experience to be kept up for months, and there is strong 
confidence in the future. The briskness is noticeable in every 
branch, and as good prices are also being realised fair profits 





should be falling to the share of the manufacturers. Mills 
which have been idle for some years are once more in operation, 
and yet the supply is not equal to the requirements. In the 
spring the exports of finished iron and steel were comparatively 
poor, that being due to the scarcity of steamers and the high 
rates of freight, but this month there has been a change, as it ha» 
become easier to charter steamers. The falling-off in exports, 
however, has not been felt, because the home demands have 
been so extensive ; indeed, they are by far the largest on record. 
The prices all round are tending upwards. Steel ship plates are 
at £7 15s., iron ship plates at £7 10s., steel ship angles at £7 7s. tid., 
iron ship angles at £8, common iron bars at £8, best iron bars at 
£8 7s. 6d., best best iron bars at £8 15s., basic steel bars at 
£7 15s., Siemens steel bars at £8 5s., steel joists at £6 17s. 6d., 
steel hoops at £7 17s. 6d., steel strip at £7 15s., iron ship rivets 
at £8 15s., all less 24 per cent. f.0.t., except plates and angles, 
which are delivered free at any of the shipyards on the North- 
East Coast, and moreover under certain circumstances are sub- 
ject to a rebate of 5s. per ton. Galvanised and corrugated steel 
sheets, 24 gauge, are at £12 5s., less 4 per cent. f.o.t. Heavy 
steel rails are firm at £6 7s. 6d. net f.o.b., and cast iron railway 
chairs at £3 17s. 6d. net f.o.b. 


Shipbuilding. 

There is unprecedented briskness at the shipyards, 
and the orders in course of execution and booked guarantee 
that this state of affairs will be experienced for well nigh two 
years if no more contracts are entered into. Yet there are 
plenty more on offer. The returns issued by Lioyd’s Registry 
came as a surprise; it was well known that there was abundance 
of work secured by the shipbuilders, but scarcely anyone had 
any idea that the extent of work booked was as extensive as it 
is. In this district alone there are 193 vessels of 752,000 tons 
being built. Though it is well known that builders cannot 
guarantee delivery of any further tonnage for many months, 
there are inquiries for shipping, several of the leading firms of 
owners being in the market. The demand is particularly press- 
ing for oil tankers ; indeed, it is greater than can be satisfied by 
the shipbuilders, and an endeavour is being made to meet the 
situation by converting cargo boats into bulk oil carriers. 
Smith's Dock Company has already orders to convert the s.s. 
Chatham and Harport for this purpose for the Deutsche Ameri- 
kanische Petroleum Gesellschaft, of Hamburg. On the Tyne 
forty-four oil tankers are now being built or are on order. Swan, 
Hunter, and Wigham Richardson, Limited, Wallsend-on-Tyne, 
have acquired their new yard at Southwick on the Wear, and 
there they will at present execute their orders for floating docks 
and caissons. 


Coal and Coke. 

The coal trade shows considerable improvement, and 
collieries are working well now that there are plenty of steamers 
available at the ports, and shipments are again brisk. The 
great London gas companies are in the market fer their annual 
supplies of gas coals, and have booked collier tonnage at 3s. #d. 
to 3s. 9d. from the Tyne to the Thames over the next twelve 
months. This is higher than for many years. The present 
quotation for best gas coals is 13s. and seconds are at IIs. fd. 
Bunker coals are once more on the move upwards, and good 
average Durham unscreened bunkers are quoted Ils. per ton 
f.o.b., a rise of 9d. fhis month already. Contracts for execution 
up to the end of the year have been negotiated at Ils. 6d. 
Coking coals are firmer in price, and demand for coke is in excess 
of the supply. The prices have become stiffer ; in fact, 22s. tid. 
f.o.b. has now to be paid for best foundry coke, 20s. for medium 
foundry coke delivered at Middlesbrough, and 18s. to 19s. per 
ton f.o.h. for gas coke. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Pig Iron Warrant Market. 

A QUIETER feeling characterised the Glasgow pig iron 
market towards the end of last week, in consequence of local trade 
holidays. The market was closed from the previous meeting 
on Friday until Tuesday of this week, when considerable strength 
was developed, contrary to general expectation. Local dealers 
were on holiday, but the urgency of the Southern interests 
brought them back to town prematurely, and their experience 
affords another of the many proofs going to show that for the 
sake of business it would be well that English and Scotch holi- 
days were held, if possible, at the same time. Since last report 
business has been done in Cleveland warrants from 56s. 5d. to 
57s. cash, 56s. 9d. to 57s. 3d. one month, and 57s. 5d. to 57s. 9d. 
three months. Transactions are also recorded at 56s. 11}d. for 
delivery in eight and ten days, 56s. 10d. and 56s. ild. thirteen 
days, 56s. 104d. fourteen days, and 57s. twenty-five days. The 
demand for raw iron in the West of Scotland has practically 
ceased, as the consumers’ works in most cases are closed during 
the present week. But merchants report that consumers 
recently purchased freely. 


The Scotch Pig Iron Trade. 

The business in pig iron so far as Scotland is concerned 
has been quiet this week, the holidays having stopped the con- 
sumption. Inquiry for England and for export is reported 
satisfactory, and the output of pig iron is probably on a larger 
scale than has been usual at such holiday times. There are 
eighty-five furnaces in blast in Scotland, as compared with 
seventy-five at this time last year. Recent advances in prices 
are maintained. Govan and Monkland, Nos. 1, are quoted fia.s. 
at Glasgow, 66s. 6d.; Nos. 3, 65s.; Carnbroe, No. 1, 70s.; No. 3, 
66s.; Clyde and Calder, Nos. 1, 74s.; Nos. 3, 69s.; Gartsherrie 
and Summerlee, Nos. 1, 74s. 6d.; Nos. 3, 69s. 6d.; Langloan, 
No. 1, 75s.; No. 3, 70s.; Coltness, No. 1, 90s. 6d.; No. 3, 70s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 66s.: No. 3, 65s.; Glen- 
garnock, at Ardrossan, No. 1, 74s.; No. 3, 69s.; Dalmellington, 
at Ayr, No. 1, 68s.; No. 3, 66s.; Shotts, at Leith, No. 1, 74s. 6d.; 
No. 3, 69s. 6d.; Carron, at Grangemouth, No. 1, 75s.; No. 3, 
70s. per ton. Standard foundry pig iron is quoted 56s. 6d. per 
ton. 


The Hematite Trade. 
The current price of Cumberland hematite pig iron is 
73s. 74d. cash and 74s. 6d. to 74s. 9d. for three months’ delivery. 
Merchants quote Scotch hematite pig iron 78s., but some makers 
are reported to be asking 79s. for West of Scotland delivery. 
The demand for hematite ore, which had long been indifferent 
owing to the full and ready supplies of scrap steel, is now reported 
to be increasing. Interference with business by strikes both at 
home and abroad greatly reduced the imports, but up till now 
there has been no scarcity of supplies at the iron and steel works. 
As the call for hematite pig iron, however, is likely to be heavy 
in the second half of the present year, a substantial revival in 
the ore import trade may probably be experienced. 





Finished Iron and Steel. 

So far as the manufacture of finished goods is con- 
cerned there has been nothing done this week. ‘The iron and 
steel works are all closed, as so are the works of the principal 
consumers, such as shipbuilders, engineers, boilermakers, &e. 
It is expected that there will be a general resumption of work 
early next week. There will be no want of orders to keep the 
works in full operations. The Scotch Iron and Steel Company, 
which has now practically full control of the bar iron trade of the 
West of Scotland, is understood to be in a position to keep the 
whole of its works busy for weeks to come, while the larger steel 
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makers have a prospect of constant activity throughout the 
remainder of the present year at least. In this holiday time 
merchants and makers are receiving inquiries for the home trade 
and for export, and as makers on the Continent are in many cases 
much in arrear with deliveries, the foreign market promises very 
well to the home manufacturer, if only he can contrive to take 
advantage of it. Scotch crown bars are quoted £7 1L5s.; best 
bars, £8 ; best horseshoe iron, £8 5s.; steel ship plates, £7 17s. 6d.; 
angles, £7 10s.; bars, £8; and boiler plates. £8 12s. 6d., all sub- 
ject to 5 per cent. discount for Clyde delivery. 


The Coal Trade. 

The export business in coal this week in Glasgow and 
at Fifeshire ports has been very small owing to holidays, the 
collieries being closed, and supplies accordingly reduced to a 
mimumum. Business in manufacturing qualities of coal has 
also been very quiet, and house coal for home use has been in 
poor request owing to extremely warm weather. Prices of 
all sorts of coal are unchanged. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


A Strong Market. 

THE steam coal market last week was rather pro- 
nounced in character. It opened with a strong tendency, due to 
the large increase in the production of coal always notable on 
the more regular working of the coal pits. Beyond some 
contracts placed by the Cunard Line and the French State 
Railways there was not much activity in buying, customers 
electing to arrange for immediate needs, and defer the placing of 
orders for later delivery in the hope of securing easier terms. 
House coal remained quiet, while other bituminous qualities, 
particularly No. 2, were easier. Patent fuel was quiet. Coke 
very short supply. Latest :—Best, 17s. 3d. to 17s. 9d.;_ best 
seconds, Ibs. 3d. to 17s.; seconds, 15s. 6d. to 16s.; ordinaries, 
15s. to 15s. 6d.; best drys, Its. 6d. to 17s. 3d.; ordinary drys, 
14s. 6d. to 15s. 3d.; best bunker small, 9s. 9d. to 10s. 3d.;_ best 
ordinaries, 9s. 6d. to 9s. 9d.; cargo smalls, 8s. 9d. to 9s. 3d.; 
inferiors, 8s. to 8s. 6d.; washed smalls, 10s. to 10s. 6d.; best 
Monmouthshire black vein, large, 15s. 3d. to 15s. 6d.; ordinary 
Western Valley. 14s. 6d. to 15s.; best Eastern, 14s. 3d. to 14s. 6d.; 
seconds, 13s. 9d. to 14s. 3d. Bituminous: Best households, 
19s, to 20s.; good households, 17s. 6d. to 18s. 6d.; No. 3 Rhondda 
Ifs. to 17s.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 11s. 9d. to 
i2s. 3d.; through, 10s. 6d. to lls.; No. 2 smalls, 8s. 9d. to 9s. 3d. 
Patent fuel, 18s. to 18s. 6d. Coke: Special foundry, 27s. to 
29s.; good foundry, 22s. to 25s.; furnace, 19s. to 21s. Pitwood, 
ex ship, 25s. to 25s. 







nw 


Newport (Mon.). 

There was an ample supply of steamers to keep the 
tip well employed when the market opened, but the. tonnage 
outlook was not very promising, and the tendency of steam coal 
was to quietness. But now and then sellers, fearful of pit stop- 
page, would make a slight concession, though the majority were 
seeking higher figures forward. Smalls were irregular. There 
was not much fresh to note in regard to house coals, patent fuel 
and coke. Pitwood scarce. Steam coal: Best Newport black 
vein, large, 15s. to 15s. 3d.; Western Valley, 14s. 3d. to 14s. 9d.; 
Eastern Valley, l4s. to 14s. 3d.; other sorts, 13s. 6d. to 14s.; 
best smalls, 9s. 3d. to 9s. 9d.; seconds, 8s. 6d. to 9s.; inferiors, 
8s. to 8s. 6d. Bituminous: Best house, 18s. to 18s. 6d.; seconds, 


l6és. 6d. to 17s. 6d. Patent fuel, 17s. 6d. to 18s. Pitwood, 
24s. 6d. to 25s. 6d. 


Swansea. 

July 16th: No material alteration in the general con- 
ditions of the anthracite coal market. The undertone, however, 
was slightly easier, especially for better brands. Swansea large of 
the Genoa option type was in good demand, but red vein large was 
weak, while machine-made nuts and cobbles remained unchanged. 
Rubbly culm barely held it own ; duff very firm ; in steam coal 
large coal was slow in moving off, but ‘small was in strong 
request. Anthracite coal: Best malting, 23s. to 25s. net ; 
seconds, 20s. to 22s. 6d. net; big vein, 16s. to 18s., less 24.; 
red vein, 12s. to 13s. 6d., less 2}; machine-made cobbles, _ 
to 24s. net; Paris nuts, 23s. to 25s. net ; Freach Duta, 23s. 
25s. net ; German nuts, 23s. to 25s. net : beans, 22s. to 23s. éd. 
net ; machine-made large peas, l4s. 3d. to 15s. net ; rubbly 
culm, 7s. 3d. to 7s. 9d., less 2}; duff, 4s. 6d. to 5s. net. Steam 
coal: Best large, 18s. 6d, to 18s. 9d., less 2}; seconds, 14s. 6d. 
to 15s. 3d., less 243 bunkers, 10s. 6d. to 11s. 6d., less 2}: small, 
9s. 6d. to 10s. 6d., less 24. Bituminous: No. 3 Rhondda, 18s. 
to 19s., less 24 ’ “through, 15s. to 16s. 6d.; small, 10s. 6d. to 
lis. 6d., less 2 16s. 6d. to 17s. 10d., 





5 
24. Patent fuel, less 2}. 
Iron and Steel. 

The steel production at Dowlais Works last week was 
very heavy. The blast furnaces were fully engaged during the 
week, and the Bessemer and Siemens furnaces were also busy. 
The Goat Mill was occupied in the production of heavy rails, 
tin bar, blooms, and steel sleepers. The Goat Mill turned out 
shoe plates, steel rails of light sections, angles, curves, fish- 
plates, and light railway material. Latest quotations: Pig 
iron: Hematite mixed numbers, 73s. 7$d. cash, 73s. 104d. 
month ; Middlesbrough, 56s. 9d. cash, 57s. 0}d. month ; Scotch, 
62s. 10}d. cash, 63s. 1$}d. month; Welsh hematite, 79s. to 80s. 
d.d.; East Coast, 78s. 6d. to 79s.; West Coast, 80s. Steel bars, 


Siemens, £5 15s. to £5 17s. 6d.; Bessemer, £5 12s. 6d. to £5 15s. 
Other quotations: Copper, £75 7s. 6d. cash, £76 1s. 3d. three 
months. Lead: English, £19; Spanish, £18 10s. Spelter, 
£26 5s. per ton. Silver, 273d. per ounce. Rubio, 20s. 6d. to 
21s. 
Tin-plate. 

Quotations: Ordinary bars, 14s. 9d.; C.A. roofing 
sheets, 30g., £9 5s.; big sheets for galvanising, 30 8., £9 5s.; 
finished black plates, £11 5s.; ~~ sheets, 24g., £12 to 








£12 5s. Block tin, £200 15s. cash, £196 15s. three months. 
LAUNCHES AND TRIAL TRIPS. 
Crios; built by William Doxford and Sons, Limited; to 


the order of A. A. Embiricos and Co., London; dimensions, 
396ft., 52ft.. and 25ft. moulded ; to carry 7400 tons deadweight ; 
trial trip, 10} knots, July 12th. 

ADORNA, 
Whitworth and Co., 


steel screw steamer ; built by Sir W. G. Armstrong, 
Limited ; to the order of the Anglo-Ameri- 
ean Oil Company, Limited, of London; dimensions, 428ft., 
55ft. 3in., and 32ft. 10}in., moulded to carry about 9000 tons of 
oil in bulk ; engines, quadruple-expansion, 24in., 35in., 504in., 
and 73in. by 48in. stroke, pressure 220 lb.; construc ted by the 
Wallsend Shipway and Engineering Company, Limited ; launch, 
15th July. 

FLIXTON, steel screw steamer ; built by William Gray and Co., 
Limited ; to the order of the Deddington Steamship Company, 
Limited, of Hull; dimensions, 392ft., 51ft., and 27ft. 3in.: en- 
gines, triple-expansion, 26in., 42in., and 70in. by 48in. stroke, 
pressure 180 lb.; constructed at the Central Marine Engine 
Works of the builders ; launch, July 15th. 

NURTURETON, steel screw steamer ; built by Ropner and Sons, 
Limited, § Stockton- on-Tees ; to the order of Messrs. R. C hapman 
and Son, of Newcastle ; dimensions, 429ft., 55ft., and 34ft. 7}in.; 














engines, triple-expansion, about 2000 indicated horse-power, 
pressure 180 lb.; constructed by Blair and Co., Limited ; launch, 
16th July. 

HornFE:s, steel screw steamer ; built by Craig, Taylor and 
Co., Limited ; to the order of Mr. H. C. Horn, of Lubeck ; dimen- 
sions, 374ft., 50ft., and 3lft. 4in., moulded to bridge deck ; 
engines, triple-expansion, 25in., 4lin., and 68in. by 45in. stroke, 
pressure 1801b.; constructed by the North-Eastern Marine 
Engineering Company, Limited ; the masts have been arranged 


to suit the Manchester Ship Canal requirements; launch, 
l6th July. 

Tury Assu; built by James Pollock and Co., Limited ; to 
the order of Brazilian clients ; dimensions, 200ft. by 32ft.; to 





earry 500 tons on a 9ft. Gin. draught ; engines, two sets com- 
pound ;_ pressure, 150 Ib.;_ trial trip, July Lith, half-knot in 
excess of specification. 








CATALOGUES. 


Tue Apnit Etrecrric Company, Limited, London, E.C, 
This is a well illustrated catalogue having reference to starting 
and regulating controllers. Full particulars, such as prices, 
dimensions, &c., are given. 

J. DAMPNEY AND Co., 





Limited, Bute Docks, Cardiff..—This 
an interesting little publication relating to Dampney’s 
* Apexior”’ boiler compound. This is, as is fairly well known, 
not a boiler fluid, but a compound which is applied to the sur- 
faces of the boiler like paint. 

A CATALOGUE dealing with Reader's patented combined 
steaming and molasses mixer has been sent to us by Mr. C. L. 
de W. Reader, of the electric light and power station, Hursley, 
near Winchester. This machine claimed to be the most 
perfect that has been invented for steaming straw and hay, 
chaff, or other feeding material, and spraying it with hot molasses, 
so that practically every particle is covered with a fine coating 
at one and the same time, and with a minimum amount of 
attention. 

JosePH SANKEY AND Sons, Limited, Hadley, Salop.—This 
is a catalogue dealing with patented pressed steel wheels for 
motor cars, auto-carriers, motor bicycles, light commercial 
vehicles, &c.; heavy pressed steel wheels for motor wagons 
and light railway rolling stock; patented detachable wheels 
and hubs for motor cars; complete motor bodies fitted with 
steel panels, dashes, &c.; stamped steel panels, mudguards, 
wings, and dashes, and other light stamped work, for every 
description of motor car; heavy drawn, stamped, or pressed 
steel work of various kinds. 

SIEBE, GORMAN AND Co., Limited, Neptune Works, 
S.E.—This bulletin describes a few cases where the * Proto” 
breathing apparatus has been used in England. The bulletin 
contains communications from the North Staffordshire Colliery 
Owners’ Association, the Clifton and Kearsley Coal Company, 
Limited, the Abram Coal Company, Limited, Fletcher, Burrows 
and Co., Limited, &c. There is also an extract from an article 
written by Dr. W. A. Hatton on the Hulton colliery explosion, 
and notes relating to the use of the apparatus at other collieries, 

OzonatR LiMiTED, 96, Victoria-street, Westminster, London, 
S.W.—This firm has sent us a copy of its new catalogue, entitled 
‘“Ozonair Apparatus for General Purposes.’’ It contains 
illustrations, prices, and other particulars of Ozonair portable 
generators for purifying the air in rooms of from 3000 to 12,000 
cubic feet capacity, for connecting to supply circuits, or to 
portable accumulators. The apparatus is made in a variety 
of patterns, for standing on the table, for fixing on the wall, 
with medical fittings, &c. &c. The consumption varies from 
only 10 watts to 130 watts, so that in all cases, where intended 
for use on a supply circuit, they can be connected to any lamp- 
holder or plug. The makers claim that their Ozonair apparatus, 
as compared with other methods of producing ozone, are noise- 
less and generate pure ozone free from the oxides of nitrogen. 
The catalogue also contains some interesting information 
regarding the nature of ozone and the many public and indus- 
trial purposes to which Ozonair apparatus can be applied, 
such as ventilation, water and food sterilising, brewing, bleach- 
ing, deodorising, &c. 

SreMens Broruers, 38 and 39, Upper Thames-street, E.C. 
We have received a copy of a new publication dealing with the 
Siemens G5 type watt-hour meter. It claimed that this 
meter marks a distinct step forward in meter construction, as 
all the working parts can be replaced without tools, and the 
replacement of any or all parts does not necessitate recalibra- 
tion. It is pointed out that the deterioration in accuracy of the 
meter can usually be traced to the wearing of commutator, 
brushes, bottom pivot, or jewel, these being the parts exposed 
to wear and tear. The original accuracy of the meter is restored 
on the worn part being renewed. The pamphlet is very fully 
illustrated, and clearly shows how the renewal of the parts is 
carried out. With this type of construction it is no longer 
necessary to scrap otherwise good meters because some essential 
part has deteriorated ; further, the high cost of repairs is saved 
as well as the loss of time and use of the meter when under re- 
pair. The meter is particularly suitable for export work, 
and we are told that it has been very favourably received abroad 
on account of its special features. 
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PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. ArtHuR MuskeERr, late of 1, Northumberland-avenue, 
W.C., informs us that he has taken larger and more convenient 
offices at 11, Victoria-street, Westminster, S. 


WE are informed that Mr. Alfred J. Dieciteee and Mr. 
Frederick Forbes have been appointed joint managing directors 
of Measures Brothers (1911), Limited. 

THE death is announced of the senior partner of W. Parry and 
Son, photographers, of 8, Ogle-terrace, South Shields. The 
business will be carried on under the management of Mr. W. 
Haig Parry, who was in partnership with his father. 

THe death is announced of Mr. R. W. Munro, mechanical 
engineer, of 103 and 149, Conwall-road, South Tottenham, N. 
His sons, Messrs. Alfred J. and R. C. Munro, will carry on the 
business under the same title and at the same address as hitherto. 

THE Royal Commissioners for the Exhibition of 1851 have, 
on the nomination of the University of Bristol, elected Mr. 
Sydney Llewellyn Hall, a student in the Faculty of Engineering, 
which is provided and maintained in the Merchant Venturers’ 
Technical College, to an industrial bursary of the value of about 
£100. 

In succession to Sir John G. N. Alleyne, Bart., deceased, Sir 
Gilbert H. Claughton, Bart., manager of the Earl of Dudley’s 
mineral estate, and chairman of the London and North-Western 
Railway, has been elected a member of Council of the Iron and 
Steel Institute. Sir Gilbert is a member of the South Stafford- 
shire Mines Drainage Commission, and from 1891 to 1895 was 
Mayor of Dudley. 

BrINjES AND Goopwin, Limited, of Whitechapel Engine 
Works, Fieldgate-street, London, E., inform us that they have 
purchased the goodwill, stock-in-trade, patterns, drawings, 
materials, tools, &c., of the old-established business of Messrs. 
Wright, Clark and Wallis, Limited, engineers, makers of mills, 
mixers, &c., for paint and printing ink works, late of Southwark 
Bridge-road, London, 8.E., and have removed the same to the 
Whitechapel Engine Works. 





Some twelve months ago the United States Metallic Packing 
Company, Limited, acquired a site of pene acres at Allerton. 
road, on the outskirts of the city of Bradford, and erected 
thereon large works, specially equipped for the manufacture 
of metallic packings, steam traps, &c. The company’s business 
has now been transferred from the old works, and the new 


address is The United States Metallic Packing Company, 
Limited, Soho Works, Allerton-road, Bradford. Telephone 
Nos, 4705 and 4706, 

THE appointment of Professor C. A, M. Smith, M.Sc., as 


Professor of Mechanical and Civil Engineering in the newly. 
created University of Hong-Kong is announced. During the 
last five years Professor Smith has been working at the Eyu.st 
London College, University of London, where his researc}, 
have resulted in the publication of many scientific papers in 
connection with tests on the strength and elasticity of materia! 
It was he who first named and definitely: proved what is now 
commonly known as ‘ Guest’s Law” for the failure of mild 
steel under combined stress. 





Contract.-—The Mersey Docks and Harbour Board have 
ordered from Sir William Armstrong, Whitworth and Co., fo.) 
electric cranes with large radius jibs, fitted with the Muske: 
Davison patented luffing gear. 


Water-tTiGHT Doors in BULKHEADS. —We understand that t! 
Departmental Committee recently appointed by the Presiden: 
of the Board of Trade to advise on the water-tight sub-divisic, 
of merchant ships of all classes, is now about to consider thi 
question of the construction and fitting of water-tight door 
Those makers who desire to bring their inventions to the notic: 
of the Committee can do so by writing in the first instance t« 
the Secretary of the Bulkheads Committee, Board of Trade 
Whitehall-gardens, London, giving an outline of what they 
wish the Committee to consider. It is pointed out that it would 
be well for inventors who are not engineeers or naval architect 
to take expert advice before sending in their proposals. 

Kevin Memortar..—A general committee, representing thi 
engineering societies of the British Empire and of the United 
States of America, has been formed to carry into effect a proposa! 
for the erection in Westminster Abbey of a memorial window 
to the late Lord Kelvin as a tribute of respect to the foremost 
man of science of his day, and a distinguished engineer lony 
associated with the engineering profession in the application 0! 
scientific knowledge to enterprises of world-wide importance 
From the estimates which have been formed of the cost of th+ 
window, and in view of the widespread support which the 
proposal will certainly receive, individual subscriptions to the 
memorial fund need not exceed £2; but at the same time it i 
not desired to restrict the gifts of those who may wish to make 
larger donations. It is desired ~_- contributions to the fund 
should hg sent either to Dr. J. H. Tudsbery, honorary trea 
surer, 12, Dartmouth-street, Waltindione ar, S.W., or to Messrs 
Coutts and Co., bankers, at 440, Strand, Wie. the treasurer 
to the fund. 


THe JuNntor INSTITUTION OF ENGINEERS.—About one hundre« 
members of the Junior Institution of Engineers recently'paid a visit 
to the works of the Marconi Wireless Telegraph Company at 
Chelmsford. Mr. Marconi, the President of the Institution, 
was unfortunately called away at the last moment to Clifden in 
Ireland, where the high-power station of his company on thi- 
side of the Atlantic is situated. He was to have delivered hi-« 
presidential address, but for this reason was prevented from 
doing so. Captain H. Riall Sankey, assisted by the officials of 
the company, conducted the party over the works, where the 
actual working of wireless telegraphy was seen ‘and explained. 
The members of the Institution were particularly struck by the 
verfect organisation and administration of the works, and the 
ideal conditions under which the men of the company do their 
work. The visitors were entertained to luncheon by the kind 
invitation | of the company, and during the afternoon a “‘ Mar 
conigram ’’ was sent on behalf of the Institution by the chairman. 
Mr. Walter T. Dunn, to Mr. Marconi in Ireland, expressing regret 
at his enforced absence, and wishing him continued and increas 
ing success, 


ARTESIAN WELL 1N WESTMINSTER.—With a view to obtain- 
ing an independent water supply for the new building now 
being erected for the Institution of Civil Engineers in Great 
George-street, an artesian tube well, 450ft. deep, commencing 
from the basement floor, 19ft. below street level, has been bored. 
Before reaching the London clay, 17ft. 6in. of gravel and sand 
were passed through, so that the allvuial soil extended down to 
36ft. 6in. below the surface. The London clay proved to be 
118ft. 6in. thick, beneath which there were 58ft. of Woolwich 
and Reading beds, and 27ft. 10in. of Thanet sand, making the 
depth at which the chalk formation was reached 228ft. 10in 
from basement floor. The boring penetrated 228ft. 2in. into 
the chalk. The water from the chalk, when struck, rose to 
within 174ft. of the basement, or 191ft. below Ordnance Datum. 
It is calculated that the requirements of the building will be 
fully met by a pump raising 1000 gallons per hour, but we are 
informed that the pumping tests made showed that the well 
was capable of yielding double this quantity. The work, 
which was completed within seven weeks, was carried out by 
Messrs. Le Grand and Sutcliff, of Bunhill-row, London. 


Course OF INSTRUCTION IN PETROLEUM MINING.-With the 
rapid development of the petroleum industry in various parts 
of the world, including the British Colonies, a demand has 
arisen for men qualified to conduct this important branch ot 
mining. For some years the University of Birmingham ha- 
provided special courses in petroleum mining, and many of 
those who have taken advantage of the facilities thus afforded 
are now holding responsible positions in the industry. It is, 
however, felt that further action should be taken in this direc- 
tion, and a syllabus to cover the course for the degree of B.Sc. 
(in petroleum mining) and the diploma in petroleum mining 
has been prepared in consultation with Sir Boverton Redwood, 
petroleum adviser to the Admiralty, Home-office, and India- 
office, and consulting adviser to the Colonial-office. The modern 
laboratories of the university are specially adapted to the re- 
quirements of a course of instruction in this branch of mining. 
and it is the intention of the department to provide installation 
of the percussion and rotary systems of drilling in the ground~ 
of the university, in order that practical demonstration of boring 
operations may be given, and that an opportunity may thus be 
afforded to students for familiarising themselves with the appli- 
ances and methods of procedure. Candidates for the degree 
are required to matriculate in the Faculty of Science before 
entering the course of study for the degree, although by special 
permission of the Faculty matriculation may be taken at the 
end of the first year. The course comprises an education in the 
principles and practice of mining, boring in all its branches, 
surveying and bore-hole surveying, petroleum mining law, and 
the transport, storage, and refining of petroleum, in connection 
with which the students will attend lectures and laboratory 
classes in the sciences allied to the subject :—First year: 
Mathematics, physics, chemistry, surveying, engineering draw- 
ing and workshop, and mining I. Second year: Chemistry, 
geology (including field geology), engineering course I., petroleum 
mining, surveying course II., mining laboratory (including fuel 
analysis and calorimetry), practical mineralogy. Third year : 
Surveying (including bore-hole surveying) and mining, labora- 
tory (including the examination and analysis of petroleum). 
chemistry of petroleum refi ing (hydraulic and 
laboratory), engineering practice i in the power station and work- 
shop, geology, special petroleum mining geology (including 
field work). 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Business generally has been satisfactory, and in- 
creasing activity can be noticed in many departments. At the 
veneral meeting of the Pig Iron Convention on July 9th inland 
trade was stated to be just a trifle less animated than a few weeks 
avo. owing to the majority of consumers having already covered 
their requirements up to the end of the year. Additional sales 
we, of course, still made, but they are generally of small weight 
only. On foreign account a very lively demand continues to 
come in, with prices tending upward, both for foundry pig and 
ianganese iron for steel making. The scarcity in supplies, 
previously noticed, continues. Semi-finished steel is in very 
trong demand for home and foreign consumption. Manufac- 
tured iron, generally, has been very briskly called for all through 
just week, and the firmness in prices, noticeable before, has 
}hecome more marked in some instances. Dealers continue to 
how reserve as regards forward purchases. All descriptions of 
railway material meet with active request, and the requirements 
of the State Railways, as well as those for light section rails, 
yuarantee good employment for many weeks ahead. The 
development in the sectional iron trade is satisfactory, inland 
requirements increase, and next month’s deliveries are expected 
to show a rise; the same may be said of girders. There is a 
marked inclination to hold back with orders in the bar industry, 
but the mills, fortunately, are so well provided with work 
previously booked, that they are independent of fresh contracts 
at present, and quotations, consequently, have not been at all 
iffected by the slight falling off in demand. There has been 
ome under-quoting here and there among dealers, most gener- 
ally in the export trade. Favourable reports come in from the 
plate and sheet departments, and prospects are bright, the 
demand for shipbuilding and engineering requirements being 
heavy and increasing. With regard to the wire trade good 
accounts can be given; much the same can be said of the pipe 
industry. 








List Quotations. 

The following are the current prices per ton free at 
works :—White forge pig, M.65; iron for steel making, free 
Siegerland, M.67 to M.69; free Rheinland-Westphalia, M.70 to 
M.71; German Bessemer, M.77.50 ; Luxemburg foundry, No. 3, 
M.56 to M.568; German foundry pig, No. 1, M.73.50; No. 3, 
M.70; German hematite, M.77.50; common basic bars, 
M.117.50 to M.122; iron bars, M.140 to M.143 ; hoops, M.140 to 
M.145; heavy steel plates, M.132 to M.135; steel plates for 
boilermaking purposes, M.142.50 to M.147; drawn iron or steel 
wire, M.127.60. ’ 


Production of Pig Iron. 

According to figures given by the Union of German 
lron and Steel Masters the output of pig iron in Germany, 
including Luxemburg, was for June of this year 1,418,445 t., as 
compared with 1,463,677 t. in May of this year, and 1,262,997 t. 
in June last year. Production in the different sorts of pig iron 
was as follows :—Foundry pig, 262,358 t., as compared with 
241,174 t.; Bessemer, 30,489 t., as compared with 26,447 t. in 
June, 1911; basic, 897,426 t., as compared with 805,143 t.; 
teel and spiegeleisen, 189,153 t., as compared with 144,247 t.; 
forge pig, 39,019 t., as compared with 45,986 t. Output in pig 
iron from January Ist to June 30th, 1912, was 8,424,632 t., as 
compared with 7,682,639 t. in the corresponding period last 
year, 


The German Coal Market. 

The position of the coal trade in Rheinland-Westphalia, 
asx well as in Silesia, is satisfactory and firm. The output of pit 
coal in Upper Silesia is stated to have increased in the first 
quarter of this year to 10,142,929 t., as compared with only 
9,140,582 t. in the first quarter of 1911. Stocks in coal have 
strongly decreased, being 331,000 t. at the end of the first quarter 
in 1912, as compared with 695,000 t. at the end of the last quarter 
in 1911, while at the end of the first quarter last year stocks 
amounted to one million tons, 


German Engineers. 

The next general meeting of the Union of German 
Engineers is to take place in Leipzig on the 23rd to 25th of June, 
1913; the American Society of Mechanical Engineers will be 
invited to the meeting. 


Austria-Hungary. 

Local demand was pretty good last week, with prices 
unchanged. Most departments report having sufficient orders to 
keep their works going regularly ; heavy sales, however, have 
not been effected lately. Pit and brown coal are reported in full 
demand, and prices continue the same as before. 


Iron and Steel in Belgium. 





in the casing E, which casing may be water-cooled. 
{ 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator is printed in italics, 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The first date given is the date of application; the second date at the 
end of the eng mae is the date of the advertisement of the acceptance 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridament, give notice at 
the Patent-office of opposition to the grant of the Patent. 





INTERNAL COMBUSTION ENGINES. 


14,598. June 20th, 1911.—MerHop or UTILisiInc SurpLus 
Compress—eD AIR IN INTERNAL ComBUSTION Motors, 
Daimler-Motoren-Gesellschaft, Untertiirkheim, near Stutt- 
gart, Germany. | 

The compressor of a Diesel engine has to be designed to 
compress sufficient air for the engine when it is running at low 

speeds. As less air is used at higher speeds a surplus of air i- 

compressed. It is the object of this invention to avoid the loss | 

of this surplus air. The air is, in fact, utilised for cooling the 
power pistons, and it is to be noted that it is at the higher 
speeds that these pistons require the greatest amount of cooling. 
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The power cylinder is shown at A, and the compressor cylinder | 


at B. The latter is of the two-stage type. From the low- 
pressure stage a pipe C conducts the air through a coil D in a 
casing E; from the coil the air is taken to the inlet valve of the 


high-pressure stage. I 
The com- 


| pressed air is led by a pipe G to nozzles H pointing up beneath 


Business in all the principal trades can be regarded as 


satisfactory ; there is an active trade being done in malleable 


iron, the works being fully employed, and fair orders are coming | 


to hand. There is much pressure for delivery of material in the 
steel trade, and considerable additions have recently been made 
to orders. Foreign demand has remained good, and there has 
been a general feeling of confidence in the Belgian iron trade, 
prices being firm all round. Coal for industrial purposes sells 
freely at the prices formerly quoted. 





AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 10th, 1912. 

NEARLY all steel mills are now working to as nearly full 
capacity as repairing necessities permit. The feature of the past 
week was the large orders from railroads for bridge steel, cars, 
and locomotives. Locomotives were in special demand. The 
Japanese Government ordered 43, the Chesapeake and Ohio 25, 
the Denver and Rio Grande 63, and the Pennsylvania road 32 
large locomotives and 13 switching engines. Rail orders for the 
month were 125,000 tons ; fifty steel coal barges are being built 
to carry coal on the Warrior River, Alabama. The car builders 
are sold for months ahead. The shipyards are adding to their 
hooks orders for work connected with the coastwise and Gulf 
service. The general situation is strong, and the remaining 
months of the year will be exceptionally active. The upward 
tendency in prices will not be arrested, as the mills are oversold 
and the large amount of new work is now awaiting the attention 
of the mills. The steel plate mills are leading the list for activity, 
but all others are practically crowded to the limit of capacity for 
the present. Coke is high in price, and many furnace interests 
refuse to buy beyond covering the most urgent necessities. 
Word from the south shows that all branches of the steel industry 
are active, and that pig iron is being bought for delivery up to 
the end of the year. The wage schedule will be satisfactorily 
adjusted. The copper market is quiet because most of the larger 
and smaller consumers have bought all the copper they will need 
up to September. The stocks of copper are about up to the 
average, though it is claimed that several million pounds are 
hidden somewhere for speculative purposes. Tin has declined 
one cent a pound, because of heavy receipts from the Continent, 
which amount to 1784 tons. 





the power piston. The expansion of the high-pressure air 
from these nozzles exerts a cooling action on the piston, &c. 
The quantity of surplus air issuing from the nozzles H may be 
regulated automatically by the speed of the engine. 
1912. 


6826. March 19th, 1912.—-Pistons. W. F. Rainforth, 1, Acacia- 
road, Acton, London, W., and D. Napier and Son, Limited. 
Acton Vale, London, W 

To secure a piston which shall not 
of the stroke, and which shall, in spite of this, not ‘ 


** knock * on the reversal 
ize,” it 
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ix proposed to provide yielding portions at one end. 


slits made in the walls as shown. The enlarged end is slightly 
sprung to get it within the cylinder.—June 26th, 1912. 


TRANSMISSION OF POWER. 

4779. February 26th, 1912.—Improvep METHOD OF SUSPEND- 
ING ELEectrric CONDUCTORS BETWEEN Supports, J. Pohlig 
Aktiengesellschaft and Wilhelm Ellingen, both of Zollstock, 
Cologne, Germany. 

The invention consists in giving to the cables different amounts 
of sag whereby economy in the space occupied by the conductors 
may be effected, while at the same time any risk of short-circuit- 
ing is obviated. Three conductors, A, B, and C, have 


94,773 
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differing amounts of sag as shown, determined in the following 
manner :—If the radius of swing of the conductor A is R and the 
distance between points of suspension of the conductors A B 
is L, and the least distance which must exist between the con- 
ductors A and B without a short circuit taking place is S, then 
the radius of swing of the conductor B is Ry, which must at 


| rotation required. 


June 26th, | 


\ 
lo secure 
this, the end of the piston is formed of enlarged diameter, and | 


least be equal to K L + 8. Similarly, if a third conductor 
} is suspended from a point at a distance L, from the point of 
suspension of the conductor B, then the radius of swing of the 
conductor C is Ry ty L, + 8S. Assuming that L = L, 
and inserting for RK, its value as previously determined, we find 
that Ry, R 2L 28. The conductors shown in the 
drawings are so suspended that their depths of sag correspond 
to values determined in the foregoing manner, and from con- 
sideration of the drawing it will at once be evident that con- 
tact between any of the conductors is quite impossible whatever 
swinging or oscillation may be set up.—June 26th, 1912. 
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TURBINE MACHINERY. 


18,055. August 9th, 1911.—-ExPLosion TURBINE, 
schinski, 21, Langgasse, Braunsberg, Germany. 
This explosion turbine consists of a reaction wheel A pro- 
vided with a number of depressions or cups round its periphery. 
Two nozzles controlled by stop valves project into the wheel 
casing, and are separately used according to the direction of 
An explosion chamber B is situated above 


R. Kut- 


N° 18,055 
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the nozzles, and into this the combustible charge is admitted 
| from the pipe ©. Sparking plugs are shown at D. The turbine 
| shaft carries a number of dises E, each of which is provided with 
a different number of contact points. These discs are elec- 
trically connected to one terminal of the ignition gear. The 
other terminal is connected to a brush F, which can be made to 
run against any particular disc. In this way the number of 
| firing sparks per revolution can be varied. Similar cam discs 
G are arranged to give similar numbers of openings to the valve 
H on the supply pipe.—June 26th, 1912. 


From this it is led to a coil F, also lying | 


DYNAMOS AND MOTORS. 


4283. February 20th, 1912.—ImMproveMENTS IN ARRANGE 
MENTS FOR CIRCULATING THE VARIATION OF A MAGNETIC 
FieLp tN DYNAMO-ELECTRIC Macutines, Allmanna Svenska 
Elektriska Aktiebolaget, of Westdrads, Sweden. 

teferring to the diagram, F indicates the magnetic field of 
a dynamo-electric machine, the voltage of which can be sub 
jected to variations on account of variations of the field current 
| or on account of variations of the strength of the armature 
current, or in alternating-current machines on account of the 
| Variations of the phase displacement of thecurrent. 1, indicates 
a winding generating the field and being supplied with current 
from a continuous-current machine M having an excitation 
winding 8. Lz, indicates an auxiliary winding provided in the 






































field F. In this winding, as in the main winding L,, a voltage 
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is induced with each variation of the magnetic flux of the field, 
the voltage being proportional to the variation of the flux per 
unit of time. The current proportional thereto generated in the 
circuit of the winding L, is used for supplying an auxiliary field 
winding F' of the continuous-current machine M, between the 
terminals of which an increase of voltage is obtained which is 
likewise proportional to the variation per unit of time of the 
magnetic field F, and which is directed opposite to the voltage 
induced in the main winding L, on account of the variation of 
the field F. By suitable choice of number of turns of the wind- 
ings L, and F! and the size of the continuous-current machine 
M, the additional voltage of the machine M and the voltage 
induced in the winding L,; on account of the variations of the 
magnetic field may be caused to nullify each other, with the 
result, that the magnetic flux of the field F may be varied 
almost instantaneously from one value to another.-_June 26th, 
} 1912, 


SWITCH GEAR. 


9647. April 23rd, 1912.—IMpROVEMENTs IN Evectric Circurr 
BreAKERS, Frik Artur Fagerlund, of 4, Blecktornsgrand, 
Stockholm. 

The operation ix as follows:—The plunger A_ ix about to 
move downward, the movement being moderated by the liquid 
in the tube C. On being energised, the coi] F, which is energised 
by the current from the source S, sets up a magnetic field, 
which attracts the plunger A. When the plunger has sunk 
down into the tube C, the contact armature H is attracted, 
the circuit X Y being thereby closed by the contacts R and K. 
It is obvious that this closing of the circuit takes place at a 
position of the plunger A which is determined by the intensity 
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of the current in the coil F, and since the current is approxi- 
mately constant, the armature H will be attracted by the plunger 
A when the latter has reached a certain end position. As 
soon as the closing of the circuit has taken place, the solenoid B 
is energised and the plunger A is directly attracted and quickly 
carried upwards owing to the opening of the valve E. During 


N°9647 























this upward movement the contact K R is interrupted, so that 
the plunger immediately again starts its downward move- 
ment, whereupon the operation above described is repeated. 
The device may be used as an automatic time switch, and is 
specially suitable for lamp circuits which need to be inter- 
mittently opened and closed.—June 26th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


9823.—April 25th, 1912. — IMPROVEMENTS i ELECTRICTY 
MeETERs, Siemens—Schuckert Werke G.m.b.H., of 3, Askan- 
ischer-platz, Berlin, S.W. II., Germany. 

The coils are arranged between two co-axial metal discs of 
different diameter, and the edge of the larger disc is turned over 
for the further securing of the coils. A is the large disc, which 
is fixed to the armature shaft, and has a turned-over outer edge 
B. Cis a smaller dise. D D are the armature coils, which are 
inserted under the turned-over edge or lip B of the disc A, and 
are then secured in position by screwing on the smaller dise C. 
The dise C is made of suitable annular form, and can be fixed 


N°9823 


BD C 








to the armature or its shaft in any convenient manner. In 
the example shown it is connected with the disc A by a number 
of serews E, which are let in as shown so that they shall not 
project above the surface of the armature. This construction 
ix claimed to possess a number of advantages over the ordinary 
arrangement. One of these is that the brake movement of the 
armature can be regulated within wide limits by varying the 
relative size of the small disc so that within certain limits any 
desired maximum speed of the meter may be arranged for.— 
June 26th, 1912. 


SHIPS AND BOATS. 
2979. February 6th, 1912.—E.ectric Boat-HoIsTING APPA- 
ratus, J Fielding, Sherborne House, Gloucester. 
The motor shaft A carries a worm B which gears with a worm 
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wheel C. This worm wheel is formed solidly with a bevel wheel 
D, and runs loosely on a shaft E. A brake disc F is mounted 
on the same shaft, and is provided with a brake strap G operated 


by the lever H. The winch barrel J is also mounted on the 
shaft E, and has formed on it a bevel wheel K similar to that at 
D. The brake disc F carries on radial axles two bevel pinions, 
which engage the bevel wheels D and K, and thus constitute 
a differential gear. If the brake is off, the motor will simply 
rotate the brake dise F without turning the winch barrel. If, 
however, the brake disc is held stationary, the winch will 
revolve, and if a light pressure only be put on the brake the 
power transmitted to the winch will be in proportion. It can 
therefore be arranged that the ropes will be held taut in spite | 
of any relative movement between the boat and the ship. For, | 
as the boat rises on the waves, the winch will haul in the slack, | 
but will slip when the boat falls again. The constant pressure 

on the brake lever for this purpose may be applied by a spring | 
L.. A solenoid M may be worked off the motor circuit so as 

to come into action and increase the brake pressure when it ix | 
desired to lift the full load —June 26th, 1912. 





MINES AND METALS. 


July 27th, 1911.—MANvFAcTURE OF ELEcTRIC STEEL, | 
Stobie, The Stobie Steel Company, Warren-street, | 
Sheffield. 
In this specification two methods are described of producing | 
a low silicon steel in the electric melting or refining furnace. 
The first method consists of placing on the bath a finishing slag | 
composed of about 60 to 70 per cent. of lime and 30 to 40 per | 
cent. of fluorspar. When this slag is fluid sufficient carbon | 
is thrown on it to free it of any iron oxide which it may contain. 
After the slag has thus been treated, aluminium is introduced | 
into the bath for deoxidation purposes. The second method | 
is similar to the above, but is followed when both deoxidation 
and desulphurising are required. In this case an ordinary 
finishing slag composed of, say, 60 per cent. lime, 15 per cent. 
sand, 15 per cent. spar, and 10 per cent. carbon, is used.—J une 
26th, 1912. 


17,179. 


AERONAUTICS. 


22,750. October 16th, 1911.—PROPELLING MECHANISM FOR 
Fryinc Macuines/H. L. Short, A. E. Short, and H. O. 
Short, 56, Prince of Wales’-mansions, Queen’s-road, Batter- 
sea Park, London. 

Two co-axial propellers A, B, one arranged ona shaft C, the 
other on a surrounding sleeve D, are mounted in a suitable frame 





E. The shaft and sleeve are each provided with a sprocket wheel 
N° 22,750 
Pd ie 
A - 
FG. Arranged on each side of the shaft and sleeve and in the 


same plane is an engine HJ. The engine H drives by chain 

the propeller A and the engine J the propeller B. The engines | 
run in opposite directions, so that the propellers revolve also 

in opposite directions. In this way the effects of unbalanced 

engine and propeller torque and gyroseopic action are eliminated. 

—June 26th, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,023,200. ExLecrricaL IMPULSE TRANSMITTING Device, /J. 
Erickson, Chicago, Ill., assignor, by mesne assignments, to 
First Trust and Savings Bank, trustee, Chicago, [ll.—-Filed 
August 23rd, 1906. 

This refers to the new automatic telephone and the combina- | 
tion of means for transmitting electrical impulses, a calling dial | 


| 
1,023 200] | 
| 


| 


} 








for operating this means, and an outer supplemental dial, each 

dial being rotatable in a forward direction, but only the inner 

or calling dial being rotatable back to normal position to trans- 
mit the electrical impulses. There are no fewer than thirteen 
claims. 

1,023,553. CHANGE-SPEED GEARING, P. Daimler, Cannstatt, 
Germany, assignor to Daimler Motoren-Gesellschaft, Stuttgart, 
Germany.—Filed June 13th, 1911. 

This invention is entirely one of details. It is not easy to 
see where the novelty lies, but the name of the inventor lends 
it importance. There are four claims, of which we give the 
second. The other two are very long. (2) A change-speed 








gearing comprising in combination a driving shaft, a driven 


shaft out of alignment therewith, a transmission shaft in align. 
ment with the driving shaft and adapted to be coupled there. 
with, gearing whereby the transmission shaft and driven shaft 
are in constant gear with one another, a countershaft in align. 
ment with the driven shaft, said countershaft being in constant 


bal 023,553] 








gear with the driving xhaft, gear wheels fixed on said counte: 
shaft and gear wheels splined on said transmission shaft, and 
adapted to be put into gear with the gear wheels fixed on said 
countershaft. 
1,023,438. Crane, W. J. Muncaster, Cumberland, Md. 
January ith, 1910. 
This patent is for a wall crane of the fold-up type. 


Filed 


The 
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construction will be readily understood from the drawing 
There are no fewer than nine claims. 
1,023,776. CENTRIFUGAL Pump, J. A. YVYeatman, Oakland, 
Cal., assignor to the United lron Works, Oakland, Cal 
a Corporation of California —Filed December 7th, 1911. 
A piston balances end thrust in the pump. The arrange 


11023, 776] 





ment permits the rotor to assume in this case that position 
of least resistance which suits it best. There are nine rather 
long claims. 
1,023,141. 
Reading, Pa. 
This is simply 


Fike-FiGHTING Apparatus, H. W.  Kisenbisc, 
~Filed April Sth, 1911. 


a patent for the general arrangement of an 


[1.023.141] 








internal combustion fire engine, as set forth in the accompany- 

ing drawing. There are three rather long claims. 

1,023,336. ApparaTus FOR PRopucING CONCRETE Pipe WITH 
WarerPROOF LINING THEREIN, G. E. Salsbury, Arcadia, 
Cal.—Filed May 6th, 1911. 
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This is a patent for coating the inside of concrete pipes with 
hot tar. There are two claims. 
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VALVE GEAR DIAGRAMS AND THE APPA- 
RATUS FOR DRAWING THEM. 
By Professor W. E. DALBY. 
No. II.* 
RETURNING again to the method of drawing the 
valve displacement curves, discussed in Part I. 


of this article, it is an extremely tedious matter | : shee y 
to obtain points on the valve displacement curves | ®P@t from the effect of the obliquity of the connect- 
In the first place, | 
the movement of the valve is so small relatively | 
to the movement of the other parts of the gear that | 


it is necessary to draw the mechanism full size, in | “~*~ z 
|in Fig. 6. 


of a link motion geometrically. 

















Fig. 6 STEPHENSON LINK-MOTION BENCH 


order to obtain the displacement with accuracy. 


In the second place, the kinematic chain which is 
the basis of the mechanism, that is, two fixed excen- | 


tric cranks and two excentric rods, the ends of which 
are held apart by a link itself supported by a swinging 
link from a fixed point, cannot be set out directly, 
but only by the indirect process—a process of fitting 
a template of the link to the loci of the end of the 
swinging link and the ends of the excentric rods. 
There are ways of minimising the difficulty of setting 
out the position of the link full size, but there is no 
way of carrying out the process without considerable 
tedium. Apparatus for drawing the valve displace- 
ment curves from which the distribution of steam may 
be found are to be found in many drawing-offices. 
The apparatus is usually a modified reproduction 














Fig. 7—STRAIGHT LINK-MOTION BENCH 


of the actual valve gear and connecting-rod made so 
that the various elements are adjustable, with 
apparatus added by means of which a pencil or a 
tracing point is constrained to draw a diagram on 
a piston displacement base. 
gram obtained is known as the Oval diagram. In 
this diagram the ordinates to the oval curve represent 
the valve displacement and the absciss:e the piston 
displacement. Referring to Fig. 1, the oval curve 
is, in fact, found by plotting .- against X. 

The construction of such an apparatus for a link 
motion is costly. It occurred to the author that, 
considering that the real difficulty in constructing 
the valve diagram lies in the difficulty of constructing 
the valve displacement curves, a cheaper apparatus 


* No, I. appeared July 19th. 





| The top surface of the bed carries a vertical casting 
or post P, the front surface of which is planed to carry 


| clamped in any position along the bed, so.that the 


| axis corresponding to the crank shaft, and that to the 


| whose radii can be adjusted. 











could be made if it were designed to draw the valve 
displacement curves only in terms of the crank angle, 
thus making it possible to omit the crank and con- 
necting-rod altogether. As shown above, the piston 
displacement curve can be added to the valve dis- 
placement curve in a few minutes. Another advan- 
tage of this kind of apparatus is that the valve 
displacement curves are exhibited by themselves 


ing-rod. 

The “link motion bench,” as I have called it, 
designed in this way to draw the displacement 
curves for a Stephenson link motion, is shown 
The various parts of the gear are 
mounted on a lathe bed, on the front of which 
is a planed surface, as will be seen from the figure. 


the casting which supports the weigh bar shaft. 
Thus the centre of the weigh bar shaft may be ad- 
justed vertically on the post, and the post may be 


centre of the weigh bar shaft may be adjusted 
within wide limits. The front slide of the bed carries 
two castings. The one seen to the right carries the 


left carries the drum on which the diagrams are drawn. 
On the crank shaft two discs are connected, so that 
they can be clamped at any given angle relatively 
to one another; and on these discs are crank pins, 
The two radii thus 
formed represent the excentric radii, and the angle 
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Fig. 8 


between them the angle between the excentric | 
sheaves. On the periphery of the disc seen to the | 
front is a divided ring, and the angles on this ring 
represent crank angles. In the ring are holes corre- 
sponding to the dead point 0 and 180, into which pins 
may be dropped to fix the position. When setting | 


| the apparatus the first step is to place the front | 


| advance of the forward excentric from the crank, 
}and this is accomplished by merely clamping the 
|movable ring on its periphery so that the angle 
| between its zero and the radius of the pin is equal 





3 é ®" | on its periphery, and the combination is driven by a 
The kind of valve dia- ae : 


| horizontal shaft seen to the front of the bed. The 


disc so that the crank pin it carries is at the angular | 


to the angular advance of the -forward excentric. 
The second disc, which is at the back in the diagram, 
is then moved into a position where the angle be- 
tween its crank radius and the crank radius of the 
front disc is equal te the angle between the excentric 
sheaves. The second disc carries a spur wheel 


pinion gearing into it, which is itself keyed to the 
handle shaft H. On this handle shaft are a pair 
of screw wheels, through which motion is given to the 


end of this shaft is connected to the drum by a train 
of wheels, which can be arranged to give any desired 
velocity ratio between the shaft and the drum. 
The valve spindle is guided so that its motion is 
parallel to the axis of the drum, and it carries a tracing 
point. The result of this combination is that when 
the handle at H is turned, the angular displacement 
of the drum is proportional to the angular -displace- 





this, as will be seen from the figure. 


ment of the crank shaft and the linear displacement 
of the pencil is equal to the displacement of the valve, 
consequently the pencil traces a valve displacement 
curve on a crank angle base on the drum. As will 
be seen from the photograph, the gear can be adjusted 
within wide limits. The casting carrying the crank 
shaft and the casting carrying the drum can each be 
clamped anywhere along the bed. The excentric 
rods are adjustable, the excentric radii are each 
separately adjustable, and may be set to have any 
angular advance relatively to the crank from 0 to 360, 
and so include the case of angular lag used with 
inside admission. 

It requires very little time to obtain a complete 
set of valve displacement curves with this apparatus. 

Fig. 7 shows the same apparatus arranged to carry 
an Allen straight link motion. The valve diagram 
corresponding to the setting shown above the diagram 
is shown in Fig. 8. 

Fig. 10 shows an apparatus designed on the same 
general principles for the Joy gear. In this case, 
since the connecting-rod forms a part of the valve 
gear mechanism itself, it cannot be omitted, but the 
same general features characterise the design, as in 
the case of the link motion bench. The different 
parts of the gear are carried on a lathe bed planed on 
the top and on the front. In this case the drum 
requires to be mounted on a separate post, because it 
must be susceptible or vertical as well as horizontal 
adjustment. There is no difficulty in arranging 
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Fig. 9 


Its axis is con- 
nected with the lay shaft through a train of change 
wheels, and a pitch chain running over sprockets, 
in order to allow of vertical adjustment on the post. 


| The slide bar is also carried by the top bed so that it 


can be placed in a position to accommodate varying 
lengths of connecting-rods. The valve diagram 
corresponding to the setting shown by centre line 
above the diagram is shown in Fig. 9. In this 
apparatus the drum revolves in the opposite direction 


|to that of the drum on the Stephenson and Allen 


link motion bench for positive rotation of the crank, 
and therefore the diagram is read from below upwards. 

Fig. 11 shows a Walschaerts’ bench. In this case 
the top surface of the bed carries two posts, namely, 
that on the right supporting the axis of the weigh 
bar shaft and that on the left carrying the drum. 
The drum is connected to the lay shaft through a 
train of wheels and a pitch chain, as in the Joy bench. 
The front surface carries the slide bars, a casting sup- 
porting the axis of the link and the casting carrying 
the crank shaft and the driving gear. The parts 
are all mutually adjustable, as will be seen from the 
diagram. 

A valve gear diagram corresponding to the setting 
of the bench shown by centre lines above the 
diagram is shown in Fig. 12, and is to be read from 
below upwards. 

All the valve gear benches above described are 
instruments of precision, and the displacement 
curves are drawn with accuracy. They were all 
made by Mr. R. W. Munroe from the detail drawing 
supplied by the author. They form part of the 
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equipment of the Railway Department recently 
established by the Imperial College of Science and 
Technology in the City and Guilds Engineering 
College, a department in which the work is of an 
advanced and post-graduate character. 

It is instructive to compare the valve diagrams 
obtained from these benches and shown above in Figs. 
4, 8, 10, and 12 with one another. All the character- 
istics of the different gears are brought out. The 


much further to the north in the high country away 
from the valleys. The field extends southward into 
West Virginia, but with the exception of a few small 
areas, no Coal is to be found in the south-eastern por- 
tion of the Monongahela basin or in the immediate 
valley of the west fork above Clarksburg, W. Va. 

The oil and gas belt passes through the drainage 
basins from the north-eastern edge to the south- 


THE FLOOD PROBLEM OF PITTSBURGH. 
By KENNETH C. GRANT, Assoc. M. Am. Soc. C.E.* 
No. IL.+ 
ALLEGHENY AND MONONGAHELA BASINS. 
BEFORE proceeding to a discussion of reservoir 
possibilities and of the effect of storage in reducing 
flood heights, a brief description of the Allegheny and 








Monongahela Basins will be helpful. western corner,where the largest producing field has 
































Fig. 10—JOY VALVE GEAR,” BENCH 


variable lead of the Stephenson link motion, the less 
variable lead of the Allen straight link motion, the 
constant lead of the Joy and of the Walschaerts gears 
are all clearly exhibited by the diagrams. 

They show also that, apart from minor character- 
istics, there is not much difference in the general 
characteristics of the distribution, so that the selec- 
tion of a valve gear depends in the main upon its 
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Fig. 11-WALSCHAERTS VALVE GEAR BENCH 


The Allegheny and Monongahela drain areas of | recently been opened on the upper reaches of the 
11,580 and 7340 square miles respectively, or a total | West Fork river. The glaciated area includes nearly 
of 18,920 square miles, equal to 9 per cent. of the total | 3000 miles of the northern Allegheny basin. The 
area of the Ohio Basin, which is 210,000 square miles. | glacial drift brought down by the ice sheet, consisting 
The area drained by the two rivers has a greatest | of sand, gravel, and boulders largely taken from the 
length of 290 miles, lying north and south, an average | granite and other hard rocks of the far north, has been 
width of about 65 miles, and a least width of 46 miles, | deposited to great depth at some points in these 
across the Allegheny Basin, about 40 miles north of | northern valleys. This region abounds in small lakes 
Pittsburgh. The extreme northern end of this area and swamps, including Chautauqua and Conneaut 
is in the south-western corner of New York State, | lakes. About 42 per cent. of the Allegheny basin 
30 miles south of the City of Buffalo, and at one point | and 39 per cent. of the Monongahela basin is wooded. 
the watershed is only 4 miles distant from Lake Erie. | About 390 square miles of virgin timber remain, 
The Southern end includes the north-eastern part of | generally scattered in small lots over the high land 
West Virginia and the north-western corner of Mary- of the north-eastern and south-eastern portions, 
land. “| although in the latter region there are several large 

The main river valleys practically mark the dividing | tracts. The greater part of the timber lies above 
line between the mountainous Appalachian country | 1500ft. elevation. 
on the east and the wide and much lower table land The mean annual rainfall on the Allegheny basin 
that slopes gradually westward to the Mississippi! is 42-4in. The lowest mean annual rainfall, 37in. 
River, about 600 miles distant. The Allegheny River | to 39in., prevails along the extreme northern water- 
rises in Potter County, Pa., and after flowing north- | shed near Lake Erie, and from here it increases south- 
westwardly about 100 miles, for the latter half in the wardly. The Clarion and Kiskiminetas basins prob- 
State of New York, turns to the south and continues | ably receive more rainfall than those of any other 
in a general southerly direction to its junction with | tributaries of the Allegheny, the mean annual rainfall 
the Monongahela at Pittsburgh, a distance of about | near the head waters of the latter reaching about 
314 miles from the source. The Monongahela river, | 48in. The minimum annual rainfall recorded on the 
including with the main stream its principal tributary, | Allegheny basin, 22-3in., occurred in 1887, at Salts- 
the Tygart Valley river, rises in the southern part of | burgh, Pa. The maximum annual rainfall, 59-7in., 
Randolph County, W. Va., and flows a distance of | was recorded in 1870, at Franklin, Pa. The Monon- 
246 miles in a general northerly course to Pittsburgh. | gahela receives a mean annual rainfall of 45-5in. 
The Tygart Valley has a length of 118 miles and about | The region of lowest rainfall is along the lower 
one mile above Fairmont, W. Va., joins with the west | reaches of the valley, the minimum mean annual rain- 
fork to form the Monongahela, which continues 128 | fall, 39-2in., being recorded at Lock No. 4, Pa. The 
miles to the junction with the Allegheny river. The | greatest mean annual rainfall occurs along the Alleg- 
slope in the lower 130 miles of the Allegheny averages heny mountain ridges in West Virginia, the average 
2ft. per mile, while for an equal distance on the Monon- | at Pickens being 55-5in., and at Terra Alta 57-9in. 
gahela it averages only 1-2ft. per mile. In years of heavy rainfall the above figures are con- 

Both the Allegheny and Monongahela basins have | siderably exceeded, the maximum recorded at Pickens 
the high upland country in the eastern portion. In the | being 80-9in., and at Terra Alta 75-5in., both in 
extreme north-west, around the head waters of the | 1907. The basins of the Youghiogheny and Cheat 
Allegheny, the topography is a broken plateau, with | receive a greater precipitation than those of any other 
the higher parts averaging about 2200ft. above sea. | tributaries. The minimum annual rainfall, 19-lin., 
The greater part from here southward, between | was recorded in 1886, at Rowlesburg, W. Va. 
Kinzau Creek and the Kiskiminetas river, is under| The Allegheny and Monongahela basins frequently 
2000ft. The high country begins at the head of the | receive a very heavy snowfall, and in the northern 
Kiskiminetas and extends in the eastern side of the | section the ground is often covered with a thick blan- 
basins with a width of about 30 miles to the southern | ket of snow for much of the winter. During the winter 
,end. The topography throughout this mountainous | of 1909-10 the total snowfall on the Allegheny basin 
portion is notable for the distinct parallel ridges | varied from 47in. at Pittsburgh to 112in. at Clarion, 

crossing the basin from south-west to north-east, | Pa., and on the Monongahela basin from 29in. at 
which at points reach elevations of 4800ft. | Morgantown, W. Va., to 117in. at Pickens, W. Va. 








The geological formation of this region abounds in | 














L_zol @ /minerals, including coal, oil, gas, building stone, | 

or? — fF ene s shales, limestone, plastic and flint clays, sand, gravel, | 
and iron ore. The strata of the Allegheny valley 

Fig. 12 have a southerly dip, and for a distance of about 


| 255 miles below the head waters the river bed lies in | 
mechanical suitability, and not to any great extent | a series of shale, sandstone, and conglomerate forma- 
upon differences in the distribution of steam which | tions, each in turn cut by the stream until a thick- 
it can effect. | ness of about 3000ft. has been traversed. 
| About 13,000 square miles of the combined basins 
| are laid with coal, 2100 square miles of which contain 
|the well-known Pittsburgh coal bed. This vein 
| averages about 7ft. thick and in its original state con- 
Tiocks, which will increase the depth of the basin from | tained about 16-4 billion tons of commercial coal. In 
26ft. to 28ft. and widen to 80ft., and lengthen the entrance | the main valley of the Allegheny the workable coal 
lock. This will provide a total of about 32 acres of water | measures first appear in the vicinity of Red Bank 
within three miles of the city for the accommodation of | Creek, about 65 miles above Pittsburgh. The incline 
large steamers. It is also proposed to add about 1500ft. | of the strata, however, permits the coalfield to extend 





TxrE Port of London Authority has accepted a tender 
of just over £200,000 for improvements of the East India 





of quay to the new berth at Tilbury, at a cost of £240,000, 
offering a depth sufficient for any vessel afloat or in con- 
templation. 





* Prin. Asst. Engr., Flood Commission, of Pittsburgh. 
t No. I. appeared July 19th. 


The greatest discharge of the Allegheny at Pitts- 
burgh occurred in February, 1891, and is estimated 
to have reached about 300,000 second-feet, or 26 
second-feet per square mile of drainage area. The 
minimum discharge at the mouth is about 950 second- 
feet, or 0-082 second-feet per square mile. The 
maximum discharge at Kittanning, 46 miles above the 
mouth, which occurred in 1865, is estimated to have 
amounted to 245,000 second-feet, or 27-2 second-feet 
per square mile. The maximum discharge at Lock 
No. 4 on the Monongahela, 41 miles above the mouth, 
from a drainage area of 5430 square miles, occurred 
in 1888, and amounted to 207,000 second-feet, or 
38-1 second-feet per square mile. It is notable that 
this maximum discharge, as well as that on all impor- 
tant tributaries of the Monongahela above this point 
occurred in July, usually a low-water month. On 
account of the navigation dams no systematic record 
of low-water flow of the Monongahela has ever been 
made, but the estimated discharge at the mouth in 
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1908 was 325 second-feet, or 0-044 second-foot per 
squar) mile, The reports of the Chief of Engineers 
of tha United States Army give the minimum dis- 
charze as 160 second-feet, or 0-022 second-foot per 
square mile. 

The Allegheny river is bordered by railway lines 
nearly to the head waters. Railways also extend 
along practically the entire length of the Monongahela 
and Tygart Valley rivers, with the exception of a 
stretch of about seven miles on the former, immediately 
below the mouth of the Cheat river. In 1860 the 
total railway mileage within the two basins was only 
640; in 1910 it amounted to about 4340. In spite of 
this enormous development, however, six of the prin- 
cipal tributaries have no railways in their immediate 
valleys, and nine others are without railways for dis- 
tances of from 7 to 36 miles, largely in the lower 
reaches, or portions favourable for reservoir control. 

The industrial developments on the Allegheny are 
nearly all on the lower 45 miles, the lower six miles of 
which are bordered with manufacturing plants. On 
the Monongahela the important industries are practi- 
cally all on the lower 55 miles, the thickly covered 
manufacturing district extending about 15 miles above 
the mouth. Large steel and other manufacturing 
plants are scattered along the Ohio for a distance of 
25 miles below Pittsburgh. The total population of 
the Allegheny basin is 1,200,000, of the Monongahela 
1,160,000, and of the combined basins 2,360,000, 
which is slightly greater than that of the State of 
Kentucky. 


RESERVOIR POSSIBILITIES. 


After an exhaustive preliminary examination, 
in which practically all tributaries having drainage 
areas of 50 square miles or over were given considera- 
tion, the 43 most favourable sites were selected— 
21 on the Allegheny and 22 on the Monongahela 
Basin ; 32 of these sites were completely surveyed, 
while the necessary estimate data for the others 
were obtained from the topographical sheets of the 
United States Geological Survey, supplemented by 
field investigations as’to geology, forest cover, land 
and building values, &c., and by special surveys 
at the respective dam sites. 

In general, the surveys were extended far enough 
to ascertain the maximum storage possibilities up to 
economical limits, which were determined in each case 
by the point beyond which overflow would cause 
excessive damage. Later studies showed that at 
certain sites the maximum storage feasible was 
greater than that necessary for flood control. This 
excess capacity, if constructed, could be used for 
navigation purposes and for power development 
in addition to that part of the flood capacity which, 
with proper manipulation of the reservoir system, 
could safely be used for these purposes. If all the 
reservoirs were constructed to maximum capacity 
the total capacity of the Allegheny projects would be 
54,082,800,000 cubic feet, of the Monongahela pro- 
jects would be 48,709,500,000 cubic feet, or a total of 
102,792,300,000 cubic feet. The largest reservoir 
would be situated on the Cheat River, in West 
Virginia, about 46 miles above the mouth, where 
10,926,700,000 cubic feet could be impounded by a 
dam 16lft. high. For flood control purposes this 
capacity has been reduced to 7,294,100,000 cubic 
feet, which requires a dam 136ft. high. 

If all 43 reservoirs were constructed to flood control 
capacity, the total capacity of the Allegheny projects, 
excluding Sugar Creek, would be 49,725,800,000 
cubie feet, and of the Monongahela projects would 
be 30,772,000,000 cubic feet; or a_ total of 
80,497,800,000 cubic feet. These reservoirs would 
control 8454 square miles, or 73 per cent. of the 
Allegheny drainage area, and 3379 square miles, or 46 
per cent. of the Monongahela drainage area ; or a total 
of 11,833 square miles, or 62 per cent. of the total 
drainage area above Pittsburgh. 

All the dams would be of masonry, except. one, 
which would be an earthen dam with a masonry 
waste weir. Special designs of masonry dams were 
not made for each site, but for estimate purposes 
an average cross-section similar to the spillway of the 
New Croton Dam in New York was used. 

The main features of the reservoir projects con- 
structed to flood control capacity are as follows :— 
11,833 sq. miles 
62 per cent. 
80,497,800,000 cu. ft. 


Total drainage area controlled 
Total drainage area controlled 
Total capacity ... 


po US errs CR te 
Cost per million cubic feet of storage, 

NEURON 5. iad ses ach, sas. <6, ON OM 
Cost per millioa cubic feet of storage, 

NE os 5s: cose caw Ses, zee: ee Oe 
Cost per million cubic feet of storage, 

average... ... Sah msnh. 1602! 0 ase 
Greatest capacit 7, 294,100,000 cu. ft. 
Smallest capacity ... ... ... ... ... 66,300,000 cu. ft. 
EUMRROSUGAM. 2.5 ace ake es cae cee EE 
DOUG MIN asc es es ss ae 
Longest crest* .. 1670ft. 


Shortest crest... 0 2. |... ... 410ft. 
Longest reservoir ... asi) sek 4 ace: A 


Shortest reservoir '... -1+1 mile 
Greatest surface area 3455 acres 
Smallest surface area ... ... ....... 77 acres 
Total acres of Jand, including mar- 

MOTIONS isso any, cca.) wen, 20s,. sac OPCS 
Total cost of land, including mar- 

ginalstrip .. ... .. 1... 1,429,800 dols. 
Average cost per acr 28 dols. 


es “ik the Cussewago project, which has an earthen dam 
19ft. high and 2840ft. long. 


REDUCTION OF FLOODS BY STORAGE RESERVOIRS. | 


Flood prevention by storage reservoirs does not | 
necessitate the storage of the entire flood wave. | 
The object is to prevent the flood from rising above 
the “danger line” or stage at which flood damage 
begins. If all floods were exactly alike in ~ their 
origin, 7.e., if the various tributaries invariably 
entered into the formation of the main flood crest | 
in the same proportion and in the same relative posi- 
tion with reference to the peak, or highest point of the 
flood, the solution of the problem would be compara- 
tively simple and inexpensive. This storage could 
be constructed upon those tributaries which invariably 


would have been obtained, or an average of 53 per 
cent. 

RELATIVE EFFECTIVENESS OF RESERVOIRS. 

It is evident that estimates of flood reduction by 
reservoir control cannot be closely made on a percent- 
age drainage area basis where the total drainage area 
above the point under consideration is as extensive 
and is subject to as many varying combinations of 
run-off as the area above Pittsburgh. With 50 per cent. 
of the Allegheny basin controlled by reservoir storage, 


| for example, it can readily be understood that the 


delivered their flood waters to the main crest during | 


the critical interval of damaging flood height, the 


respective capacities being determined by a study | 
|on the upper Allegheny was so light and the upper 


of the maximum flood. 

Thus in the 1907 flood the total volume of the 
flood wave at Pittsburgh was about 76,000,000,000 
cubic feet, whereas the volume above the ‘ danger 
line,’ or 22ft. stage, was only about 26,000,000,000 
cubic feet. If the above-described ideal conditions 


discharge of the Allegheny at Pittsburgh in a particu- 
lar flood might be reduced considerably more or much 
less than this percentage, according to the distribu- 
tion of the rainfall and other factors affecting flood 
run-off. Thus, in the 1907 flood, when the rainfall 


tributaries were such small contributors to the 


| Allegheny flood, 50 per cent. of the drainage area under 
|reservoir control, if situated principally on these 


for reservoir control obtained, storage to the amount | 


necessary to keep this flood, and hence all lesser floods, 
from doing damage, could be selected and constructed 
for probably less than 12,000,000 dols., that is, for 
less than the direct losses from flood damage in 
the last ten years at Pittsburgh alone. 

The actual conditions that must be met, however, 
are vastly different, and the problem is correspondingly 
increased in complexity. The rainfall varies widely 
in amount, in distribution, and in relative time of 
arrival. Moreover, even with the same rainfall, 
the run-off in different parts of a drainage area may 
vary widely. It is affected by the condition of the 
ground, whether saturated, dry, or frozen; by the 
presence of snow on the ground, and the condition 
of that snow, whether packed and icy or soft and easily 
melted ; and by the temperature before, during, 
and after the rain. In short, an infinite number 
of combinations may be conceived, and it is obvious 
that no two floods are alike. The stages reached 
at any given point in the main river may be identical, 
but the origins of the respective floods are never 
exactly the same. It is necessary therefore that the 
volume and distribution of storage shall be adequate 
to control all possible conditions and combinations 
of run-off. 

For this reason the probable reduction in gauge 
heights at Pittsburgh to be obtained by the proposed 
reservoirs was studied for the eleven principal floods 
from 1898 to 1908. On a few streams gaugings 
had been made during all or part of this period, and 
furnished most satisfactory data for this work. 


upper tributaries, would have effected considerably 
less than a 50 per cent. reduction in the maximum dis- 
charge of the Allegheny at Pittsburgh, while if this 
percentage of area controlled had been situated 
mainly in the southern part of the basin, particularly 
on the Kiskiminetas basin, a reduction of much more 
than 50 per cent. in the Allegheny flood discharge 
could have been obtained. 

Moreover, it is not merely a matter of the magni- 
tude of the flood in a controlled tributary, but just 
as much a question of how the contribution of that 
tributary arrives with reference to the time of the 
crest in the main river. Obviously, if a tributary has 
a considerable flood, but is so situated that the time 
of collection and of travel of its flood water brings it 
to the mouth of the main river before or after the main 
flood crest, the control of such a tributary flood has a 
correspondingly small reducing effect on the main crest. 

Inspection of the above-mentioned mass diagrams, 
by means of which the reductions of the Pittsburgh 
peak were estimated, showed that certain tributaries 
are notable and repeated offenders in Pittsburgh 
floods. That is, their flood volume curves arrive 
at Pittsburgh at about the same time as the Pitts- 
burgh peak. It is obvious that the most effective 
storage to construct would be that controlling their 
flood waters. A study of the relative effectiveness 
of the various projects was therefore made on this 
basis, and it was found that, except in the case of the 
1907 flood, a comparatively small number of reser- 
voir projects would have been needed to reduce floods 
at Pittsburgh to below “ danger line,’’ or gauge height 
22ft., and that certain projects would have but little 
effect and should therefore be dismissed from further 


TABLE I.—Flood Prevention at Pittsburgh by Storage Reservoirs. Using all 43 Projects. 




















Maximum gauge Maximum dis- | : Total discharge above, Total time ‘above 
height. charge. se 4 22ft. stage. ft. stage. 
Flood. If con- If con- —_ If con- coe F.4 “If con- : 
Actual. | trolled by) Actual. | trolled by ss oe | Actual. | trolled by | Actual. | trolled by 
reservoirs, reservoirs, |"@S¢FVolrs. | reservoirs. | reservoirs. 
Ft. Ft. Second-feet|Second-feet| Per cent. Mill. cu. ft. Mill. cu. ft.; Hours. | Hours, 
March 20th, 1908 ... 1. 1... | 27-8 11-5 292,000 | 108,000 | 63-0 | 5,000 000-0 | 33-5 | 00-0 
February 16th, 1908... | 8067 12-6 340,000 120,000 | 64-7 | 12,500 000-0 52-5 | 00-0 
March 15th, 1907... ... ... ... | 35-5 25-3 434,000 265,000 *38-9 | 25,800 4420-0 60-5 | 22-0 
March 22nd, 1905 ... ... ... ... | 29-0 18-3 315.000 183,000 | 41-9 | 17,800 000-0 86-0 | 00-0 
March 4th, 1904... wk. 26-9 16-8 286,000 166,000 42-0 3,600 000-0 33-5 | 00-0 
January 23rd, 1904... ... | 30-0 18-2 330,000 182,000 44-8 13,000 000-0 56-0 | 00-0 
March Ist, 1903... ww. ww. | (28-9 16-5 312,000 163,000 47-7 8,500 000-0 46-0 | 00-0 
Marchiist 1902... se ase 32-4 19-1 366,000 192,000 47-5 19,700 000-0 73-0 | 00-0 
PS ico ia) SO) | ie ae 27-5 11-0 294,000 113,000 61-5 | 7,500 000-0 | 43-5 | 00-0 
November 27th, 1900... ... 2... | 27-7 6-6 296,000 47,000 84-1 4,500 000-0 34-0 | 00-0 
March 24th, 1898... ... ... ... | 28-9 16-2 312,000 159,000 58-0 10,500 000-0 61-5 | 00-0 
Average for eleven floods... ...| 29-5 | 15-6 | 320,000 | 153,000 | 52-7 | 11,670 y2.0 | 52-7 | 2.0 
| 





* Low percentage due to light precipitation on Upper Allegheny Basin, 


For the majority of the tributaries, however, the 
computations were made from rainfall records. 
Prior to 1898 rainfall records are not available at a 
sufficient number of stations for these studies. 

The study of the Pittsburgh peak reductions was 
made graphically by means of a series of mass dia- 
grams in which the estimated flood volumes contri- 
buted by the various controlled tributaries were 
assembled in their calculated positions under the 
main volume curve representing the Pittsburgh 
peak, or flood crest, and the reduced peak obtained 
by deducting these tributary volumes from the volume 
of the main peak, which is what would actually take 
place if the reservoirs proposed upon these tributaries 
were constructed. A diagram of this kind was 
constructed for each of the eleven floods considered, 
with the results shown in the table above. 

This table shows that, of the eleven floods con- 
sidered, all except the highest, that of March, 1907, 
would have been reduced well below the “ danger 
line ’’ or 22-foot stage. The March, 1907, flood would 
have been reduced to 25-3ft., and would have been 
above 22ft. for 22 hours, as against the actual 61 hours. 
These eleven floods remained above the 22-foot stage 
from 34 to 86 hours. The longest flood, that of March, 
1905, which reached the gauge height of 29ft., re- 
mained above the 22-foot stage for 86 hours. This 
flood would have been reduced to gauge height 18- 3ft. 
This table also shows that with 62 per cent. of the 
total drainage area controlled a reduction of from 











39 per cent. to 84 per cent. of the peak discharge 





consideration for flood prevention purposes, 

Thus it was found that if fifteen of these least 
effective projects were thrown out, reducing the cost 
by about 6,000,000 dols., all of the eleven floods con- 
sidered would still be reduced to below the danger 
line except the 1907 flood, which would be reduced to 
26-1ft., or only 0-8 ft. above the point to which it 
would be reduced by all forty-three projects. A fur- 
ther analysis, taking into account the relative cost 
as well as the relative effectiveness of the respective 
projects, reduced the number of projects to seven- 
teen. ‘These seventeen projects control 69 per cent. 
of the Allegheny basin and 29-5 per cent. of the 
Monongahela basin, or about 54 per cent. of the total 
drainage area above Pittsburgh. 





Acip REsIstinc ALLoYSs.—IT is reported that Prof. Bor- 
cheris of Aix-la-Chapelle, a well-known metallurgist, has 
proved that it is possible to produce alloys of iron which will 
resist entirely the action of acids, while the materials used 
and the articles produced can be manipulated by the usual 
workshop methods. The new alloys are prepared by add- 
ing from 2 to 5 per cent. of molybdenum to an alloy of ferro- 
chrome which contains no carbon or very little. The alloy 
used must not contain less than 10 per cent. of chrome. An 
alloy which contained only 36 per cent. of iron against 
60 per cent. of chrome and a very little molybdenum was 
found to be insoluble even in boiling aqua-fortis while it 
possessed all the solid qualities of iron and could be worked 
in the usual way. Not quite such favourable results 
were obtained by adding titanium and vanadium. 
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THE LANGEN AND WOLF DIESEL ENGINE. 


ALTHOUGH the firm of Langen and Wolf, of Milan, 
does not supply Diesel engines for the purpose of ship 
propulsion, it builds a very large number for use as 
auxiliaries on shipboard. It makes them in size up 
to 600 horse-power per set, and its total output up 
to date amounts to some 20,000 horse-power, so that 
its experience is considerable. 

The engines naturally largely follow stationary lines, 
but, even so, there are a few little points which may 
be worth recording, though we miss the feature which 
provides the chief interest and the main point of 
difference in the various marine Diesel engines, namely, 
the reversing arrangements. 

All the engines built by this firm are of the four- 
cycle trunk piston type, with the cylinder jackets 
cast with the A frame supports. The valves are in 
the heads, as usual, the exhaust valve alone having 
a separate water cooling chamber provided in the 
casting of the cage. The normal cam shaft drive, 
the vertical shaft,-and helical gearing is provided ; 
in fact, the only exceptions to this practice which we 
can recall are the engines built by Burmeister and 
Wain and their co-workers, Barclay, Curle and Co., 
and the Nederlandsche Fabriek—all people with 
marine experience, and all of whom use coupling-rods 
from the crank shaft to the cam shaft. It would 
therefore appear that in future it would be unneces- 
sary to mention this item unless we come across 
some different method of drive. 

There is, however, a feature which, though it has 
no direct connection with the cam shaft drive, is 
part of the vertical shaft, and is somewhat unusual 
on big engines, though common in a modified form on 
automobile engines. We mean the prolongation 
of the vertical shaft below the helical gear so as to 
form a drive for the lubricating oil pump, which is 
of the rotary type. In connection with this pump, 
we were pleased to note the introduction of a two-way 
cock on the discharge pipe from the lubricating oil 
pump, by means of which the oil can be passed through 
either of two filters, so that one can be cleaned out 
without stopping the engine—a proceeding which we 
have often advocated for marine work. Too fre- 
quently either no provision is made for filtering the 
oil or there is only a single filter. In each case the 
supply can only be renewed or cleaned when the 
engine is stopped, which for marine purposes, unless 
the volume in circulation is enormous, is inadmissible. 

The air compressors on engines up to 400 horse- 
power are of the two-stage horizontal type driven 
off the forward end of the crank shaft, though in a 
six-cylinder 600 horse-power set for the newest 
Italian Dreadnought, the designs of which we were 
courteously permitted to inspect, the compressors will 
be vertical. We do not quite follow the reason for 
this, since, presumably, the horizontal type could be 
got in a shorter space, as a platform could be fitted 
over the whole of the gear to allow of access to the 
back of the engines. 

The standard 400 horse-power engines have cylin- 
ders 440 mm. diameter by 480 mm. stroke, and give 
their power at a normal speed of 250 revolutions per 
minute, though we were informed that they can be 
pressed for short periods so as to give as much as 
500 horse-power at a higher speed of revolution. 
We show a view of one of these engines on page 94. 
The engine of which we give a drawing on page 84, 
is standard so far as the bore of the cylinders is con- 
cerned, but the stroke is 560 mm. 

The exhaust valve is an interesting piece of construc- 
tion, being formed in two pieces with a view to 
providing a cast iron face without sacrificing strength 
in the stem and allowing of a cheaply renewed face 


Stee/ Flange 











Cast iron 
valve. 


EXHAUST VALVE 


when worn. It will be seen in the accompanying 


sketch that the steel stem is formed with a flange, | 


which affords a good support for the cast iron, and that 
the two are well centred by means of the spigot 
shown, though we should imagine that great care 
will be required in the manufacture of the thread 
to ensure that the spigot bears evenly all round. 
It is certainly a strong form of construction. 

The piston is also made in two parts, as in the case 
of the Tosi engine described recently, though the 
builders claim that there is a further advantage 
in this arrangement when used in connection with a 
trunk piston. The top part carries the rings and 
nothing else, and, being subject to the greatest heat, 
can expand freely, the rings simply keeping it gas- 
tight. The lower part, to which it is bolted, will not 


be subject to the same degree of heat, and can there- 
fore better perform the functions of a guide with 
less destruction of the lubricant and with less dis- 
tortion, while beyond this the gudgeon pin will also 
be working under better conditions. 

What the actual difference is between the tempera- 
ture in the gudgeon pin carried in a solid piston and 
that in the two-piece piston we are unable to say, 
| but it is quite likely that it is very appreciable. At 

all events, in the event of a fracture in the piston top 
the repairs would be very much less costly, as the 
gudgeon pin part would not have to be renewed. 

We found here, again, a curious instance of the 








engine builders in connection with a point which we 
| discussed in dealing with the Tosi engine. We there 
| stated that on account of the difficulty which they 
| found in getting very small fuel pumps to give exactly 
| equal quantities of fuel to each cylinder, Messrs. ‘Tosi 
| fitted a single fuel pump for the four cylinders of an 
| engine up to 400 horse-power, while Burmeister and 


| Wain fitted the single pump up to 650 horse-power. | 


| We found that Messrs. Langen and Wolf fit a separate 
'fuel pump of quite small size for each cylinder of 
multi-cylinder engines, and they claim that this gives 
the most equal distribution of the fuel. They cer- 
tainly have right on their side when they point out 
that the breakdown of one pump will only disable 


regulation of the fuel supply we are bound to admit 
we cannot venture to express an opinion in the face 
of the exactly opposite practice shown by two firms 
which have had such large experience. Our own pre- 


experience of the two, would be in favour of the single 
pump for four-cylinder engines up to a reasonable 
size, as otherwise the parts become so very small 
and the movements so extremely delicate that they 
would appear to be introducing needless difficulties 
into the manufacturing processes. We should think, 
moreover, that the larger the pump the less the lia- 
bility to derangement, so that it might be inferred 





at—greater reliability. It is certain that, however 
obtained, exact regulation of the fuel to each cylinder 
is of the utmost importance. However, these are 
the different practices. 


of construction. In view of the daily growing demand 
for Diesel engines for purposes of marine propulsion, 





Diesel engine construction, we should not be at all 
| surprised to find it turning out a marine engine in 


'the very near future, though its lack of marine | 


| experience may present some difficulty at first. 
| 


| 








| RAILWAY VIADUCTS. 


| — 


One of the most interesting features of railways 


and the traveller alike are the viaducts. In this 
country one rarely meets with the large spans over 


by the peculiar conditions accompanying the con- 
struction of some of the railways abroad, but viaducts 
consisting of a large number of smaller spans are of 
common occurrence on our railways. The necessity 
for these arises from various causes, the principal of 
which are three in number, and as follows :—In cities 


tion of earthworks is often unattainable, or, if so, 
only at a prohibitive cost, and in such cases tunnels 
or retaining walls take the place of cuttings, and 
viaducts of the embankments. In passing over a 
valley the height of the necessary embankment 
may become such that the cost of this and the large 
area of land required to accommodate its base 
would exceed the cost of a viaduct. The limiting 
height depends largely upon the balance of the earth- 
work quantities and upon the difficulty in obtaining 
the muck to tip a large bank, and also, of course, 
upon the price of the land. Thirdly, a viaduct 
becomes necessary when the construction of a bank 
across a valley would prejudice the uninterrupted 
flow of water under normal conditions or in time of 
flood. Other viaducts have been rendered necessary 
as a means of crossing an arm of the sea, as at Ulver- 
stone, Barmouth, and Penmaenmawr. 

The most suitable span to adopt in the construc- 
tion of a viaduct is sometimes determined by the 
position of the various obstacles, such as roads, 
rivers, canals, and other railways to’ be crossed, 
but there is generally a fairly wide latitude of choice. 
The question then arises as to what is the most econo- 
mical span to adopt. In dealing with brick arches 
which can only be increased or decreased in thick- 
ness by so comparatively large a unit as 4}in., refined 
calculations are unnecessary, and seldom indulged in. 
The writer has analysed a number of cases occurring 
in the railway practice with which he is familiar, 
and finds the following rule to hold good irrespective 
of the rise of the arch, except when this is very small : 
—Two half brick rings plus an additional half brick 
| ring for every 10ft. or portion of 10ft. of span. The 
thickness of the arch in feet in terms of the span 1 
is therefore (-75ft. + -0387). A rule of thumb 
can also be given for the thickness of the piers in 





differences of opinion which still exist among Diesel | 


one cylinder, but as to the other claim as regards the | 


ference, based on general principles, and not upon | 


The firm appeared to be very busy, and we saw | 
at the very least forty engines of various capacities | 
from 12 horse-power and upwards in different stages | 


and the large experience which this firm has had in | 


which attract the special attention of the engineer | 


gorges and the exceedingly high viaducts entailed | 


and large towns the space required for the construc- | 


| normal cases, this being (1-7ft. + +121). For very 
high piers this will only give the thickness at springing 
level, plinths being provided at the bases, or the thick- 
ness may be slightly reduced at the springing level, 
— the faces of the piers battered as in Fig, 2. 
| Speaking very generally, for viaducts of the same 
width, the cost will depend on the area of the longi- 
| tudinal section, and from the above rules one can de- 
| duce a general expression for this in terms of the 
| span of the arches, and by differentiating and equating 
| the result to zero, determine for what span the ratio 
| of the area of the longitudinal section to the length 
of the viaduct will be a minimum. 

If the height of the viaduct over the extrados of 
| the arch at the crown is D feet and the clear span 
lof each arch 1 feet, the distance between centres 

of piers will be 1-7 + 1-121, and the area of the 

| longitudinal section corresponding to this length 

| of a viaduct composed of semi-arches will be 

| D (1.7 + 1.121) — 1,2 BP —1(D — .75 — .0381 — .51) 
=.152+ (.12D + .75)14+1.7D 

| The area per unit length 

| _ LP + (.12D 4+ 

| 7 1127 + 

| This is a minimum when 

| (1.127 + 1.7) (.3704 .12D + .75) — 1.15 P 4+ (.12D + 

.75)L + 1.70} 1.12] + (1.12 F + 1.7) 








.75) 1 + 1.7 D 
1. 


7 


(= 6 
| that is, when .18 2 + .511 + 1.28 — 1.7D = 0. 
| The roots of this equation are 


| l= —144 J/1# + 9.4(D — .75) 
| but a very near approximation of the positive value 
is /%4D 


This is theoretically the most economical span 
for a viaduct of height D, but, as a matter of fact, 
| the expression for the area of the longitudinal section 
| varies but little, with a considerable variation in the 
| span, and actual practice confirms that the cost of a 
| viaduct varies very little whether the spans are 


| that the practice might defeat the very object aimed | 





pHard Eurnt Chaker or Broken Br. 






















S50 ~- 









Concrete 
Fig. 1 


| 25ft. or 50ft., or any intermediate value. Fig. 1 
| shows the longitudinal section of part of a typical 
| viaduct carrying a double line of railway, in which 
|the spans are 49ft. 6in. clear at springing level. 
| The height of this viaduct from rails to ground level 
lis 55ft., or 53ft. from ground level to the extrados of 
| the arch, which is 2ft. 73in., or seven half brick rings, 
|in thickness at the crown, and 3ft., or eight half 
| brick rings at the springings. The rise of the soffit 
of the arches from springing level to crown is 16ft. 6in., 
just one-third of the span, and the springers are of 
stone. The arches are backed to a height of I1ft. 
above the springing level with brickwork, and above 
that with lime concrete covered over with alternate 
layers, three of asphalt and two of brattis cloth, 
this waterproof layer being protected by means of a 
flat brick course. All the brickwork in the piers, 
arches haunching, spandril and parapet walls is in 
lime mortar and faced with blue bricks. The spandril 
walls are 3ft. 9in. thick up to formation level, and the 
parapet walls lft. 10}in. at the base and lft. 6in. 
at the tops. The copings are of stone, and there is a 
clear width of 26ft. between the parapets, which 
stand 4ft. 6in. above rail level. The picrs below 
springers are 7ft. 7}in. x 29ft. 9in., and below plinth 
Sit. 44in. x 30ft. 6in., while the area of the concrete 
foundation is 16ft. 43in. x 38ft. 3in. The cost of 
one arch and pier of the viaduct at typical contract 
prices for carrying out this class of work is as follows:— 





s. d. £ sa d. 
301 cu. yd. excavation fee ies), xa, cases ae Oe 37:12 & 
116 cu. yd. cement concrete in foundations... 16 0 92 16 0 
374 cu. yd. brickwork in lime mortar in piers 17 0 317 18 0 
202 cu. yd. brickwork in lime mortar in arch, 
including centering... ... ... ... ... «. 20 0 202 0 0 
197 cu. yd. brickwork in lime mortar in 
haunching and parapets wet yecs: nia ee OT TORS OG 
549 sq. yd. extra for facing with blue brick... 3 6 96 1 6 
310 sq. yd. extra for facing soffit of arch with 
ee ae ee eee er a, 31 0 «0 
127 sq. yd. fin. asphalting ... ... ... ... 3 0 19 1 0 
127 sq. yd. flat brick course over asphalting... 2 0 1214 0 
127 eu. yd. lime concrete backing over arch... 12 0 76 4 «0 
64 cu. yd. cement concrete splays to walls 18 0 517 0 
it eae Lae yada de ~ 060 
82 cu. yd. dry filling over arch... 4 0 16 8 0 
80 cu. ft. stone plinth Ea 4 0 16 0 90 
600 cu. ft. stone springers... 40 120 0 0 
143 cu. ft. stone coping... ... 4 6 32 3 6 
2} ewt. cast iron down pipes, &e. ... ... ... 12 0 17 0 
4 ewt. cast iron pipes built into brickwork ... 20 0 400 


1248 17 6 
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This is for a length of the viaduct of 57ft., or 
19 yards, so that the cost per yard run works out at 
£66, excluding permanent way and ballast. 

The total weight of the items considered is esti- 
mated at 1402 tons, and to this must be added 
105 tons for ballast and permanent way and 267 tons 
for live load. This total of 1774 tons spread over 
the area of the foundation, which is on coarse sand, 
gives a pressure on the foundation of 2-8 tons per 
square foot, and the pressure on the brickwork 
above plinth is 7 tons per square foot. The height 
of the viaduct to the extrados of the arches being 
53ft., the most economical span should be y 9-4 x 53, 
or about 23ft., and Fig. 2 shows part of a longitudinal 
section of a viaduct with spans approximating to this 
figure, namely 25ft. On account of the greater 
height and decreased width of the piers, the faces 
of these are battered 1 in 48, the width at the top 
being 4ft., and immediately above footings 5ft. 8}in. 
The battered faces are obtained by building the piers 
on a concave foundation, and similarly curving the 









Concrete 


Fig. 2 


courses all the way up. The thickness of the arch 
ring is lft. 10}in., or five half brick rings, and in other 
respects the viaduct is similar to the one previously 








described. The estimated cost of one arch and pier 
follows :— 
a Cok ee oe | 
162 cu. yd. excavation... ... ...0 00.0 0: 26); 0250 
62 cu. yd. cement concrete in foundations 16 0; 4912 0 
246 cu. yd. brickwork in lime mortar in piers...| 17 0 | 209 2 0 
85 cu. yd. brickwork in lime mortar in arch, 
including centering .. ... 2.0... 1s 0 8 00 
72 cu. yd. brickwork in lime mortar in haunch- 
ing and parapets Pee eee ie be Re 
415 sq. yd. extra for facing piers, &c., with 
INTIME Occ E Eck) ous: tase) eee. 2epe- e 3 6 | 7212 6 
137 sq. yd. extra for facing soffit of arch with 
blue brick ilies eter yer 2S? seg Se ee 
79 sq. yd. Zin. asphalting ... 2.0... 3.0 1117 0 
79 sq. yd. flat brick course over asphalting 2 0 718 0 
35 cu. yd. lime concrete backing overarch ...| 12 0) 21 0 0 
23 cu. yd. cement concrete splays to walls 1/18 0 25 0 
Cesspit and down pipes as before be - 513 0 
46 cu. yd. dry filling over arch ... 4 0 9 4 0 
165 cu. ft. stone springers .. 40, 33800 
73 cu. ft. stone coping .. 46 16 8 6 
6815 0 


The distance between centres of piers in this case 
is 29ft., or 9} yards, which gives a cost per yard 
run of £64. The weight of the-items enumerated 
above is estimated to be 716 tons, the ballast and 
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Fig. 3 


permanent way for this length 53 tons, and the live 
load 171 tons—making a total of 940 tons on the foun- 
dation, which has been designed for the same bearing 
pressure as in the viaduct with the larger spans. The 
maximum pressure on the brickwork is only 5 tons 
per square foot, and in this respect the design repre- 
sented in Fig. 2 has the advantage over Fig. 1. As 
regards the cost, there is very little difference, and 
£66 per yard run may be taken as a fair average 
figure for the cost of a double-line viaduct of this 
height. It is interesting to compare the probable 
cost of a bank of the same height with this figure. 
With 2 to 1 slopes and a formation width of 30ft. 
the area of the cross-section of the bank will be 
(30 + 2 x 53) 53 = 7200 super feet, or 800 super 
yards, and the volume of the bank will therefore be 
800 cubic yards per yard run. The area of the land 
per yard run to give a cess of 8ft. on either side will be 
4 (8 + 106 + 30 + 106 + 8) = 86 square yards, 
the cost of which may be put down at £5. Soiling 
and sowing the slopes will account for between one 


yards of bank in the case where bank and viaduct 
each cost the same money. This works out at ls. 6d. 
per cube yard, which in general will be insufficient 
if the material has to be obtained from side cutting 
or brought from a distance, but considerably more than 
sufficient if there is an excess of excavation avail- 
able for tipping. The case has not yet been com- 
pletely stated, however, for culverts will most pro- 
bably have to be provided at various points through 
the bank, and possibly some bridges over streams, 
roads, and footpaths. These are a source of con- 
siderable additional expense in the case of the high 
bank, but do not appreciably increase the cost of 
the viaduct that may be designed to take its place. 
It has been stated, and some evidence has been 
adduced, that the cost of viaducts does not vary 
very much whether the spans are as small as 25ft. 
or as large as 50ft. Probably 50ft. is about the 
limiting span, for which the cost per yard run will be 
fairly constant. Beyond this span the centres pre- 
sent a difficulty, and require to be supported at 
intermediate points. The centres used for the con- 
struction of the viaduct of 50ft. spans shown in Fig. 1 
are sketched in Fig. 4, and it will be seen that these 
are considerably more complicated than the more 
usual form of centering illustrated in Fig. 3, designed 
for turning arches of about 45ft. span. The ends of 
the centres shown in Fig. 4 are supported on timber 
byatts wedged into the piers, and the trusses forming the 
lower part of the centres are supported at two inter- 
mediate points by raking struts carried down to the 
piers at a lower level. In Fig. 3 the centres are shown 
supported on props carried down to the footings. 
For arches of larger span, as, for instance, that in 
the Hawthorn Dene Viaduct of 120ft. span and the 
arch of 106ft. span carrying the Wilmslow and 
Levenshulme Railway over the river Mersey, the 
centering becomes much more complicated and the 
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Fig. 4 


cost is greatly increased. In the case of the Mersey 
Arch, the cost of the arch ring, including the center- 
ing, was about £2500, or £70 per yard run, and the 


possesses a great advantage in facilitating future 
widening. By running a retaining wall through one 
or both of the side arches or by under-pinning the 
abutments, from one to four additional lines can be 
carried under the bridge without destroying the 
superstructure. 





DECKLOADS OF TIMBER. 
By ARTHUR R. LIDDELL, Charlottenburg. 


THERE are certain indefensible laws on the statute 
book which linger on because of the hopelessness of 
the attempt to get them repealed or even discusse| 
on their merits in Parliament. One of these is the 
enactment relating to deckloads of timber in winter. 
| Unfortunately, some well-meaning people, who are 
| not experts, not only wish to retain this enactment, 
but actually press its adoption on other nations. 
The secretary of the Imperial Merchant Service 
Guild lately took this course, and a contemporary 
| newspaper applauded him, and thought the time 

opportune for approaching foreign Governments in 
| the matter. 
Now, naval architects who have given attention 
| to the subject know that the law as it stands inter- 
| feres in a most unwarrantable manner with business 
without adding to the safety of either vessel or crew. 
There is many a vessel in existence that would be 
the better of a higher deckload than that of 3ft., and 
many another that ought not to be allowed to carry 
| any deckload at all. 

A vessel intended for the carriage of deckloads 
of timber is or ought to be specially proportioned 
| for her work. A properly stacked load may be looked 
|on as a partial addition to the height of the vessel. 
| It increases her range of stability, and, provided it 

be properly secured, it improves the general con- 
ditions of safety and comfort in the same way as an 
| additional deck erection would do. The GM-height 
| with deckload is less than it would be in the absence 
|of the latter, but it can also afford to be less, since 
| a vessel with a large proportion of depth to breadth 
| and a high freeboard is in her best sea trim with the 
least GM-height that is practically possible. Now 
|the least admissible reserve of GM-height is that 
which might be lost by the burning out of bunker 
| coal and consumption of stores and by the presence 
he water in the bilges, and this can be determined 
either by calculation in the drawing-office or by 
| observation made in the course of a voyage or two at 
| sea. 

| Provided he be not interfered with by the owner, 
| the captain has it in his power to give his vessel the 
| most suitable sea qualities possible on every voyage. 
| He must only know when to cease loading and not 
| give way to the temptation to carry just a little more 
| than he knows to be right. 


Under the present “‘ police regulation,” a vessel 





| 





complete cost of this portion of the double line | that has a large proportion of depth to breadth, and 
viaduct, of which this arch forms a part, must have | 8, perhaps, not fit to carry a deckload at all, may 
been over £200 per yard run. The writer has in mind | be overloaded with impunity till the ‘‘ 3ft. above deck” 
the case of a lattice girder viaduct, with steel plate | limit is reached, or she takes a decided list ; indeed, 
floor, in which the spans were much the same, namely, | the non-technical owner will often insist on his 
between 90ft. and 100ft. The viaduct was for a double | Privilege. Moreover, the law does not even require 
line, and in each span there were two main girders | that the 3ft. deckload be distributed in the manner 
of the Warren type with several systems of bracing. | the most suitable for the stability of the vessel. 
The tracks were laid on a plate floor carried on cross | Meanwhile, a vessel which has a small proportion 
girders resting on the lower booms of the main |°f depth to breadth and a regulation freeboard, 
girders, and the cost per yard run of the super- | #2d would be an infinitely better sea-boat with an 
structure piers and abutments worked out at just over | increase of length of erections or their equivalent 


£100. To this first cost, however, there has to be 














Fig. 5 


added the cost of subsequent maintenance, which 
in the case of an all-steel structure of this kind is 
heavy. For smaller spans the difference between 
the cost of brick arch and steel girder construction 
is not nearly so marked. For spans about 30ft. 
only a very light girder construction indeed will 
compare favourably as regards first cost with a brick 
arch, and if the steelwork is protected by building 
in brickwork and concrete the cost of a girder bridge 
to give the usual headway of about 15ft. is about 
30 per cent. more than that of a brick arch. 

Small viaducts of three or four spans are fre- 
quently seen carrying roads over railways in deep 
cutting, especially where the side slopes are flat. 
A typical example is shown in Fig. 5. The slopes 
here are 1} to 1, and the spans 26ft. clear. The 
depth from rail to road level is 27ft. This construc- 
tion is particularly economical for a narrow road, 
because the cost of the side arches varies with the 
width, whereas the cost of the retaining walls which 
might be built in place of them is independent of 
the width. For instance, the estimated cost of this 
bridge for a 12ft. road is about £700.. If wing walls 
are substituted for the side arches the estimated cost 
is £930. For a road 40ft. in width the cost of the 


|or with a “ heightening” of the erections—quarter- 
| deck—that she already possesses, must not be 
stacked to a proper height because it “ might ”’ be to 
| someone’s advantage to overstack her. 

| From the point of view of stability, the greatest 
| height of deckload that will bring the vessel to her 
| destination without a list should be aimed at, and 
| this may be more or less than 3ft. The drawbacks 
| to this are the difficulty of securing the cargo from 
| shifting or breaking loose and the danger of the 
| timber deckload becoming heavier by the absorption 
of moisture or by incrustation by ice. Now, in the 
countries in which high deckloads are allowed all 
the year round, means are found for securing the 
timber to such a degree that few accidents occur—not 
more, in fact, than with the average run of cargoes— 
that no one thinks of calling in question. The wetting 
and iceing-up of the timber are things for which naval 
architects and seamen have coefficients and rules 
obtained from experience, and there is no more diffi- 
culty in applying them than there is in making the 
stowage arrangements of any other vessel. 

A timber-laden vessel may, for example, have a 
temporary proportion of depth to breadth equivalent 
to about seven-tenths and an unusually large free- 
board. If we assume a rectangular block 4Oft. 
in breadth by 28ft. in depth, with a freeboard of 14ft. 
—to top of deckload—and a draught of 14ft., the 
curves of levers for GM-heights of Qin. and 6in. 
respectively, as set off from the tables in THE ENG1- 
NEER of December 15th, 1911, may be as shown in 
the illustration in the next page. 

It will be seen that with a GM-height of 6in. 
the vessel is almost uncapsizable, and that, assuming 
the GM-height reduced to 0, the average height 
of the lever curve is still very considerable and its 
range a very wide one. It may be objected that the 
timber stack has spaces between the planks and can- 





wing walls is estimated to be about the same as the 





and two pounds, leaving £60 to be spent on 800 cubic 





cost of the side arches. The arch construction 


not therefore be regarded as a solid erection. This, 
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however, would mean that the lever curve should be 
corrected so as to be rather lower at.the small and 
rather higher at the large angles and to have a still 
wider range, and since the same initial stability would 
be aimed at in the stacking of the timber, the real 
conditions would be better than those taken from 
the block and shown in the illustration. The effect 
of ice incrustation of the timber is to lower the curve 
at the small angles and to raise or at least not to 
lower, it at the large ones. 

The fact is, that the police interference ordained 
by the Act is made at the wrong place. If it be 
desirable to relieve the captain of a vessel of respon- 





CURVES OF LEVERS 


sibility at all, it is the efficiency of the lashings, and 
not the height of the deckload, that should be looked 
after. As the law now stands, a vessel suitable for 
the carriage of, say, a 10ft. deckload and not for less 
than this, is condemned to go to sea in winter with 
one of not more than 3ft. in height, which means 
either that she is undesirably stiff or that she has 
a small range of stability. 

lt is high time that the sea-goers and their friends 
who clamour for more legislation of this kind should 
learn the things that belong to their peace and safety. 

It should, perhaps, be mentioned that a vessel 
with a well-trimmed deckload of timber will occa- 
sionally have the tendency, shown by every vessel 
with high freeboard, to roll to large angles. When 
a vessel meets with waves of periods that synchronisé 
with her own, she will roll to greater and greater 
angles till some change occurs in her resistance to 
rolling. This is supplied by the dipping of her deck 
edge into the water. The surface of deck thus 
immersed acts like a bilge keel intermittently applied, 
and gradually obtains greater power in damping the 
rolling motion till the angle of heel is, perhaps, one 
and a-half times that at which the deck edge became 
immersed. It may, perhaps, be questioned whether 
the much-prized quality of high freeboard is an 
unmixed advantage for any vessel. In the case of 
the timber-laden vessel, however, it is seldom that 
the side of the deckload forms an unbroken wall, 
and it is probable that the uncovered deck spaces 
and the roughness of. the exterior will damp the 
motion before unpleasantly large angles are reached. 
Besides, with the small initial stability provided, 
the rolling will develop very slowly, and, indeed, 
the critical synchronising waves will be very long 
ones, such as the vessel will rarely meet with. 

In general, it may be asserted that, for the carriage 
of timber, vessels will be in their best and safest 
trim with the deckloads for which they have been 
designed, whether in winter or in summer, and a 
law that restricts and thus practically fixes a par- 
ticular height for the stack is one that in the majority 
of cases makes, not for safety,*but for danger. In 
some of the foreign shipping circles that are asked 
to repeat the British mistake, the responsibility of 
keeping a timber carrier upright is placed on the 
shoulders of her captain, and with good results. 
Since the captain is not always a free agent, it might 
be still better to extend the responsibility to any 
others who may interfere with him, whether they can 
plead ignorance of technical matters or not. After 
feeling his way for a voyage or two, he will certainly 
know what is good for his ship and her crew better than 
any policeman. 

If restrictions are to be laid on a timber carrier 
at all, they should be applied to the design of the 
vessel herself. She might, perhaps, be forbidden to 
go to sea with an improper proportion of to‘al depth 
to breadth, but, the design once passed, the deck- 
load should not be arbitrarily interfered with in the 
manner now required by law. A deckload of heavy 
timber will naturally have to be lower than one of 
light timber, but this would regulate itself. If a 
regulation must be made, it should take the form 
that a vessel with a deckload of timber must not 
either go out of or come into port with a list due 
to want of initial stability. 








BOMBAY WATER SUPPLY. 


IMpoRTANT waterworks extensions are about 
to be carried out by the City of Bombay. These 
extensions were proposed in an able report by the 
Water Engineer to the municipality, Mr. H. J. 
Trivess Smith, A.M. Inst. C.E., which was dated as 
long ago as the 14th August, last year, but which was 
not considered by the Corporation till March of this 
year. We propose to outline in what follows the 
suggestions brought forward by Mr. Smith as set out 
in his report. 

There have of recent years been many complaints 
regarding the quantity and in some cases the quality 
of the water supplied to the inhabitants of some parts 





of Bombay. In order to make the matter clear Mr. 
Smith traces the history of the water supply in detail. 
Into this it will not be necessary to follow him, but 
we may say that the original supply, which came from 
the Vehar Lake, was introduced in 1859, and amounted 
to 7 million gallons a day, being delivered through a 
32in. main. At the time this represented 10 gallons 
per head per day. In 1865 this supply was increased 
to 103 million gallons by the laying of a 24in. main. 
The amount per head per day was then 13 gallons. 
In 1879 a further 34 million gallons per day had been 
obtained from Lake Tulsi, the supply becoming 14 
million gallons per day, equivalent to 21 gallons per 
head per day. The Tansa Works were taken into 
use in 1892, and these with the Vehar and Tulsi 
sources gave a total supply of 314 million gallons per 
day, equivalent to 38 gallons per head per day. 
Owing to the increase of population in the city and its 
suburbs the supply is now only at the rate of 314 
gallons per head. 

The Tansa scheme included the construction of a 
dam which was not at first built to its full height. To 
be specific its crest was placed at level +- 408, whereas 
the ultimate proposed height is + 425. The top 
water level is now at + 405. As a consequence 
the full complement of pipe line was not laid at the 
time. 

When the Vehar works were first started there was 
a constant supply. As the demand increased, how- 
ever, intermittent supply had to be resorted to. The 
Tulsi source enabled constant supply to be reinstated, 
but in course of time the demand increased with the 
growing population and there was again a period of 
intermittent supply. Just before the Tansa works 
were completed another source—the Powai, 2 million 
gallons a day—was tapped for one season, though it 
was relinquished after that time. This enabled con- 
stant pressure again to be maintained, and for a con- 
siderable time after the Tansa water was brought into 
use this condition of affairs continued. However, 
the population has now increased to such an extent 
and the use of water for road watering, sewer and 
privy flushing, for ornamental fountains, gardens, and 
lawns, and for trade purposes, &c., has been extended 
so considerably that at the date of the report there 
was an intermittent supply. of only 8} hours per day 
to some parts of the district, and there was every 
probability of this period being reduced before an 
increased supply could be obtained. Other parts of 





the area have also at times to be given a curtailed | 


supply. 


It is no part of our business to inquire why no step | 
has been taken to provide additional supplies before | 


this, but we may say that as long ago as 1888 a report 
was made to the Corporation in which it was pointed 


out that the supply from the Tansa would have to | 


be increased before 1899, or there would have to be a 
return to intermittent supply. However, a move 


has now been made, though it will probably be more | 
than three years before any additional water can be 


obtained. 


The present population in the water area is just | 


over a million. It is calculated that in 1936—that is 
to say, in twenty-five years time—this number will 
have grown to 1,250,000, and it is on this figure that 
the calculations for the increased supply from the 
Tansa have been made. Before going on to discuss 
them we may briefly refer to the proposals which have 
been made for improving and increasing one of the other 
sources of supply. ‘The water in Vehar Lake is by 
no means of first-class quality. Vehar village is 
within the catchment area, and a large amount of 
weed grows in the lake. The water is at present 
filtered, but the filters can only efficiently deal with 
1,000,000 gallons per day, whereas they are called 
upon sometimes to pass water at the rate of 1} million 
gallons per day. This 1} million gallons is blended 
with 24 million gallons of unfiltered water, the source 
of which is not specified in the report, and the result- 
ing 4 million gallons is distributed for consumption in 
the island north of Parel. During the months of 
April and May the level of the surface of Vehar Lake 
frequently falls below the level of the filters, and then 
the whole supply is distributed unfiltered. It is pro- 
posed first of all to remove the Vehar village, to put a 
wire fence round the lake, to remove the weed by 
means of a motor cutter, to construct further filters 
at Vehar, and to build a filtered water storage reservoir 
on Sion Hill, Bombay, to hold 4,000,000 gallons. 
The total cost of these works is estimated at 763,000 
rupees, or, say, £50,866. 

The question of which type of filters shall be 
employed is discussed in the report, and the decision 
is given in favour of slow sand filters, in spite of the 
fact that they will cost about three times the sum 
necessary for mechanical filters. ‘The conclusion was 
come to because ‘‘ so high an efficiency as that of the 
slow sand type cannot be obtained (with mechanical 
filters) without the use of coagulants, which would 
increase the maintenance charges considerably. 
Greater skill in supervision would be necessary and 
the very rapid choking due to rapid filtration would 
entail a large loss of water owing to frequent sand 
washing.’ The proposed reservoir will be of great 
use, The consumption in the district supplied from 
Vehar Lake is twice as much in the daytime as it is 
at night, and with a reservoir capacity of 4,000,000 
gallons a much more regular pressure will be possible. 

No proposals are brought forward regarding the 
Tulsi water, nor the Powai works. The former will 





still be used, but the latter will apparently be definitely 
abandoned. 
With regard to the Tansa supply it is proposed, 


, instead of installing filters or other sterilising plant, 


to remove all human beings from the catchment area. 
This will mean the destruction of four vilages, Laha, 
Pimpalpara, Kalamgaon, and Khardi, and the con- 
version of the sites into forest areas. Certain other 
protective works are also proposed. 

Then as to increasing the supply. It is considered 
that if practicable a total of 51,000,000 gallons per 
day should be available. This is equivalent to 
41 gallons per head per day for a population of a mil- 
lion and a quarter, and would mean that an additional 
19} million gallons would have to be provided. It 
is impossible to obtain this from either the Véehar or 
Tulsi sources nor from both taken together, whatever 
further works are carried out. A supply of 15 million 
gallons a day could possibly be obtained from the 
Kennery and Ewoor valleys, but only at very heavy 
expense, estimated at 80 lakhs of rupees. The only 
other possible source apparently is the Tansa. The 
masonry portion of the aqueduct from this source 
was originally designed to pass 40 million gallons per 
day. The 48in. pipes, which form syphons across 
the valleys, only allow some 18 million gallons a day 
to pass. The masonry and tunnel portion of the 
aqueduct is 27} miles in length, and it has not, says 
the report, been absolutely water-tight since it was 
originally constructed. The present leakage with the 
channel running about half full has been carefully 
measured and found to be at the rate of slightly over 
1 million gallons per day. It is not possible to stop 
this leakage without entirely cutting off the Tansa 
supply, and as this is impracticable, it has been 
decided that not only must the present leakage be 
put up with, but that the increased leakage to be 
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Fig. 1i—-CROSS SECTION OF THE TANSA DAM 


expected when additional water is passing down the 
aqueduct must also be faced. It is anticipated that 
such additional leakage may bring the total amount 
lost up to between 3 and 4 million gallons a day. A 
delivery at Bombay, therefore, of more than 36 
million gallons is not anticipated. By duplicating 
the existing syphons by pipes 48in. in diameter at 
least another 18 million gallons of water per day could 
be brought into Bombay. This would mean with the 
other sources of supply available a total of 49} million 
gallons a day, which is less than the 51 million gallons 
deemed desirable, but which would at present afford 
49} gallons per head per day, and in 1933 a calculated 
amount of 41 gallons a head, after which an increased 
supply would again become necessary. 

It was always intended eventually to increase the 
height of the Tansa dam. The designed ultimate top 
level is 17ft. above the existing level—see Figs. 1 and 
2. It is not proposed, however, to put on the full 
17ft. at present, but only to raise the top water level 
by 7ft. It is calculated that by doing this an addi- 
tional amount equivalent to a yield of 9 million 
gallons per day will become available. By dis- 
charging into the aqueduct, say, 40 million gallons 
of water per day an amount equal to 14,600 million 
gallons of water will be drawn annually from the 
reservoir. ‘The annual loss by evaporation is calcu- 
lated to be 3600 million gallons. The total annual loss 
from the lake will therefore be 18,200 million gallons. 
The rainfall required to provide 18,200 million gallons 
annually is 40in., and as the average is more than 
double this and the minimum in the worst year known 
was 40-O07in., it is considered that the supply trom 
this source is perfectly safe even if the dam be only 
raised by the amount now proposgd. The scheme 
put forward by Mr. Trivess Smith includes, however, 
the construction of two service reservoirs. The 
higher of these will be at Ghatkopar, where as much 
as from seven to ten days’ supply could be stored ; 
the lower, which is nearer the town, is to be on 
Golanji Hill and is to contain 20,000,000 gallons. 

The work of laying the additional 48in. main from 
the Tansa is simplified owing to provision having 
been made in the original bridges, culverts, syphon 
heads and embankments for a second 48in, main, so 
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that beyond making up the embankments by earth 
formation, where it has been eroded by weather, and 
protecting the slopes of the embankment in places 
by stone beaching to prevent further erosion, little 
remains to be done beyond straightforward pipe 
laying. ; 

Matters have now progressed so far that the muni- 
cipality has called for tenders for 20 miles of 48in. 





from Thamshavn to Svorkmo, the minimum 
curve radius being 250m. It then rises rapidly all 
the way to Lokken, and the gradients on this part of 
the railway amount to as much as 4 per cent. A 
view of Thamshavn terminus on Orkedals Fjord, 


showing the sub-station, running shed, and workshop, | 


is given on page 89; also a view of the Solbu station, 
which is a typical example of a wayside station on 
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Fig. 2—THE 


pipes, so that towards the end of the year 1915 Bom- 
bay should have received its additional supply. The 
total estimated cost of removing the villages in the 
‘Tansa catchment area, raising the dam, duplicating 
the pipe line, constructing the reservoirs at Ghatkopar 
and Golanji Hill, and the laying of additional dis- 
tribution mains is given as being 84,69,000 rupees or, 
say, £564,600. This, with the of the Vehar 
improveménts—£50,866—brings up the total of the 
proposed expenditure to £615,466. 


cost 


SINGLE-PHASE RAILWAYS. 
No. IX.* 

THE first single-phase railway put into operation 

in Norway was the Thamshavn—Lokken line, which 


was built for the purpose of carrying goods and ore | 


and for providing travelling facilities for residents 
and tourists in the surrounding country. The line 
runs inland for a distance of about seventeen miles, 
and borders the river Orkla as far as Svorkmo, from 
which point it proceeds to Lokken, where some of 
the principal ore mines in Norway are situated. 
At the other end of the line, namely at Thamshavn, 
there is a large timber works where the picturesque 
wooden houses, which form such a characteristic 
feature of Norwegian scenery, are made. In a valley 
at Skjenald Fossen to the west of Thamshavn a 
water power station has been erected, and this provides 
current for working the line and also for lighting in 
Thamshavn and the villages in the neighbourhood 

















Fig. SS—OVeRHEAD CONSTRUCTION ON CJRVES 


of the railway. Power is also taken from this station 
for working the mining machinery at Lokken. 

Since three-phase current is generated in the power- 
house, it became necessary to build a sub-station at 
Thamshavn, where the pressure reduced from 
15,000 volts to 6600 volts, and the three-phase 
current changed into single-phase 25 cycle current for 
use on the railway. This sub-station adjoins the work- | 
shops at Thamskavn, and consists of a substantial 
brick building with concrete foundations. The 
transformation from three-phase current to single- 
phase current is carried out by means of motor gene- 
rator sets, each consisting of a slip ring induction | 


Is 


motor coupled to a single-phase alternator. The | 
voltage is lowered by means of oil-cooled trans- 


tormers. | 
The line which has a gauge of | m., is fairly straight | 


No. VIII. appeared July 19th. | 





| which 


TANSA DAM 


the railway. The other two illustrations on page 89 
show a passenger train at Thamshavn station and an 
| embankment near Svorkmo. At each station there Is 
a stationmaster’s office, a waiting-room, lavatories, 
and a goods warehouse. Altogether there are seven 
stations. It will be gathered that the buildings are 





















































Fig. GO—SECTION INSULATOR AND SWITCH 


of substantial log construction, and have turf-covered 
roofs, giving a picturesque appearance. The build- 
ings and platforms are lighted with incandescent 
lamps fed from a small transformer, which is con- 
nected to the trolley circuit. 








| these are carried on wooden poles and supported by 
tie rods. A good idea of the design of the overhead 
construction will be gathered from the illustrations 
| Figs. 59, 61, and 62. The spans between the poles 
vary from a maximum of 150ft. on straight lengths 
of the line to 68ft. on curves, and the poles are sv 
| placed that under no circumstances is the wire mor 
than 9in. from the centre of the line. 
A double galvanised steel wire, made up of seven 
strands, supports the copper trolley wire by mean 
| of stiff vertical hangers. These latter have two 
forged clamps at their lower ends, which embrac: 
the upper half of the trolley wire, and are so con 
structed that when once erected they are locked 
in position, although they can easily be unfastened 
when desired. The line is divided into six sections 
by means ef section insulators, as shown in Fig. 60, 





























Fig. GI—OVERHEAD CONSTRUCTION AT A BRIDGE 


so that it is possible to cut out any section without 
interfering with the traftic on the remainder of the 
railway. Under normal conditions each section 
insulator is short circuited by a horn type switch, 
which can be opened and closed by means of a 
bamboo pole and hook. When the railway was first 
opened there was no feeder, as the trolley wire had 
a sufficiently large section for the traffic conditions. 
The normal height of the trolley wire above the rail 
is 5.5 m., but this is reduced to 4.3 m. at the brie ges 

as shown in Fig. 61. 

Turning now to the rolling stock, electric locomo- 
tives are used for hauling the goods and passenger 
trains. Each weighs 20 tons and carries four motors 
on two bogies. The bodies are made of mild steel, 


and are provided with bufier gear and Westinghouse 
the locomotives 


non-automatic air Brakes. One of 
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Fig. 62—TWENTY-TON ELECTRIC LOCOMOTIVE 


The overhead equipment is constructed in accord- 
ance with the designs of the Westinghouse Company. 
A hard-drawn copper wire having a section of 65 
square millimetres is suspended from a steel cable, 
is carried on insulators. The latter are 
mounted on steel brackets having a T section, and 


is shown in Fig. 62. The high-tension current is 
collected by a pantograph bow collector, mounted 
on the roof, and passes through an insulated cable 
to an automatic circuit breaker, and then to the 
transformer, which is suspended inside the cab. 
This arrangement reduces the length of the high- 
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tension cable to a minimum, the total length being | banks of the river Ganges. 


only about 10ft. The whole of the high-tension 
apparatus is enclosed by a metal screen which is 
earthed. One of the most notable features of the 
locomotives is the great simplicity of the electrical 
connections. From the collector the current passes 
through the winding of an auto-transformer, one end 
of which is connected to earth. 

Several tappings are brought out from the low- 
tension end of the transformer and are connected to 
the fixed contacts of the controllers at each end of 
the locomotive. Each notch on the controllers 
connects two successive tappings to a preventive 
coil, the function of which is to prevent the motor 
circuit being broken when moving the controller 
handle from one position to another. The centre 
point on this coil is connected to the motors, which 
latter are connected in two groups, each group 
consisting of two motors in series. A cut-out is 
fitted in the base of each controller, so that either 


group of motors may be cut out when desired 
without interfering with the other pair. An 


electrically driven air compressor fitted with an 
automatic governor supplies compressed air to a 
main reservoir. The compressed air is used for the 
brakes and for raising and lowering the pantagraph 
bow. 
bow in the event of failure of the air compressor 
a hand pump is provided. A whistle is placed at 
each end of the locomotive, and is controlled by a 
push valve within easy reach of the driver. 

The motors are of the Westinghouse single-phase 
series compensated type, and have an hourly rating 
of 40 horse-power. The power is transmitted from 
the motor shafts to the driving wheels through gear- 
ing, the pinions having fourteen teeth and the gear 
wheels seventy-six teeth, whilst the diameter of the 
driving wheels is 33in. Each locomotive is capable 
of exerting a tractive effort of 6500 lb. at ten miles 


In order to render it possible to operate the | : 
epee = blag . | footway 42ft. 6in. 


On arrival at Damookdeah 
the river is crossed by a large flat-bottomed paddle steamer, 
dinner being served during the ferry trip. It has always 
been difficult to secure good landing jetties on this bank 
of the Ganges, owing to the shifting character of the sands 
forming the river banks. On the other side, but slightly 
above Damookdeah, is Sara Ghat, which is the terminus 
of the metre gauge section of the railway, which serves the 
next link in the chain of travel. 

The new bridge has been designed for a double broad- 
gauge track, and in order to guard against the deep scour 
of the river the foundations for the piers are to be carried 
down 150ft. below the river bed. Each pier will be founded 
upon steel caissons, 63ft. by 36ft., which will be floated out 
to the required position and sunk, additional rings being 
put on and filled with concrete until the cutting edge of 
the caisson has reached the bed of the river. At the depth 
of 150ft. a concrete plug will be placed in the bottom of 
the holes thus made, which will then be filled with sand 





| parapet. 


and a cap of concrete afterwards put on the top. All of 
the piers are to be constructed with a semi-circular nose 
and will extend to 60ft. below low-water level. 

The bridge will consist of fifteen spans, each 359ft. in 


| length and of heavy lattice girder type, having an overall 
| depth at the centre of 52ft. 


In addition to providing two 
broad-gauge railway lines there will be provision on the 
down-stream side fora footpathcarried on cantileverson the 
outside of the main girders, 5ft. in width, with light lattice 
The width, centre to centre of main girders, will 
be 32ft., and the total width of the bridge including the 
Each girder will be carried on massive 
steel bearings fixed at one end and movable at the other. 


| During the present week the contract for these fifteen spans 


has been divided between the Cleveland Bridge and Engi- 
neering Company, Limited, Darlington, which is to manu- 
facture nine and Messrs. Braithwaite and Kirk, of West 
Bromwich, who are to supply theremainingsix spans. Each 
span will have a weight of 1300 tons, and shipment is to 
commence at the end of this year. 

Severe competition was encountered from the leading 
American bridge companies, and the contract represents 
the most important individual steel bridge order placed 
for any part of the world in this country during recent 
years. The whole of the sub-structure work and the 








Fig. €2—SALOON 
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per hour and a maximum tractive effort a 
of 8000 Ib. 

For the use of the directors of the company a 
saloon motor car has been built. This car, which 
is shown in Fig. 63, is 39ft. 4in. over headstocks 
and 8ft. 6in. wide at the waist rail, and weighs 
22.8 tons. The interior is divided into a vestibule 
and driver’s compartment at each end and two 
saloon compartments, separated from each other 
by a short passage. One compartment fitted 
with a writing table and a swinging armchair, and the 
other is furnished with cross seats and a central 
gangway. The body is carried on a_ substantial 
underframe, which is supported by two swing bolster 
trucks. 
power motors similar to those used for propelling the 
locomotives. 

The railway was formally opened on July 10th, 
1908, and public traffic was commenced on July 15th. 
We understand that the passenger traffic has exceeded 
all expectations, and it is frequently necessary to 
run trains in duplicate on Sundays and _ holidays. 


is 


The main contract for the whole of the work was | 


One of these is equipped with two 40 horse- | 
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MOTOR CAR 


starting | erection of the steel work is to be carried out by the Indian 


Government staff, under the personal direction of Mr. R. R. 
Gales, as engineer-in-chief, and according to designs pre- 


pared by Sir Alexander Rendel, acting as the consulting 
} 


engineer for the India-office. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 
THE TRUE SECOND LAW OF THERMODYNAMICS. 


Srir,—My letter on this subject published in your issue of 


| June 21st, 1912, seems to have brought out a call for this com- 


munication, which is to be considered as an appendix to that 


| article. 


The characteristic energy feature of a perfect gas is that its 
specific heat remains unchanged for all gradations of tempera- 


| ture, pressure, and volume. 


Temperature is an intensity manifestation, is relative in nature, 
and cannot be reckoned directly ; but the measured effect 


| produced by change of such intensity is the manner of determin- 


entrusted to the British Westinghouse Company, | 


through its agents in Norway, the Elektrick Bureau 
of Christiania, and the following firms acted as sub- 
contractors :—For the locomotive bodies, W. 
Bagnall, Limited, Stafford ; and for the saloon motor 
car, the United Electric Car Company, Limited, 
of Preston. 


The remainder e rolli stock | : . ; ; 
ainder of th rolling stock | location on Nature’s scale of temperature, because unchangeable 


G. | 


was supplied by the Skabo Railway Carriage Works, | 


of Christiania. 


NEW BRIDGE FOR THE LOWER GANGES. 


One of the most interesting, and by far the most costly, 
of all the engineering schemes now in hand in India and 
the Far East is the new railway bridge to carry the main 
line of the Eastern Bengal State Railway over the river 
Ganges at Sara Ghat, which is about 118} miles distance 
from the Sealdah terminus, Calcutta. Hitherto the journey 


trom Calcutta to the Himalayas has been made by the vesti- 
buled mail services of the Eastern Bengal State Railway, 
which takes the traveller as far as Damookdeah, on the 


ing its functional value in thermodynamic operations. 

Kelvin’s so-called absolute scale of temperature is a scale of 
energy effect produced upon a perfect gas by a change of tempera- 
ture ; or, vice versd, that is, temperature effect produced in a 
perfect gas by a change in amount of its contained thermal 
energy. 

The so-called absolute zero on such scale is deduced from a 
value for “ coefficient of expansion ’’ determined by experi- 


| mentation, and believed to hold true for all gases which are 


amenable to the laws of a perfect gas, and is merely a relative 


specific heat is a condition which does not exist in Nature. 
However, such zero represents the temperature limitation to 
the origin or beginning of gaseous pressure, and, consequently, 


| is a convenient mathematical concept when properly used in an 


| 


analysis of thermodynamic operations. 
Consequently, the total expansive energy contained in a body 


| of perfect gas is measured by the product resulting from multiply- 


| ing the three factors known respectively as so-called absolute 


| temperature, specific heat, and mass. 


This means that for an 
imperfect gas variation from a constant value for specific heat 
represents departure from the condition of a perfect gas. 
Furthermore, it means that, so far as relates to energy effects, 
variation in specific heat value is equivalent to variation in mass ; 
consequently, a simple and accurate method of energy analysis 
as applied to thermodynamic operations of an imperfect gas 
consists in merely applying the laws of a perfect gas to a body 
° 


energy. The conserved thermal energy which is expended 
in this particular manner is merely pre-empted to compensate 
for changed specific heat value occurring during change of den. 
sity at the accompanying location identified by pressure and 
density of the imperfect gas. This becomes apparent from 4 
consideration of the formulation of the process of conversion 
on an adiabatic line, that is : 

(Disgregation work) (external work) 

(Change of temperature) (specific heat). 

This means that disgregation work and specific heat are 
functionally related. Furthermore, it means that conserved 
thermal energy which supposedly disappears in some unaccout- 
able manner and becomes latent, in reality compensates for un 
equivalent change in the energy power of temperature, and is 
manifested by the corresponding change in the value for specific 
heat. 

This explains why it is proper to exclude “ latent heat of 
transference ’’ from an entropy measurement of conversion 
which provides for variable specific heat. 

Jacos T, WAINWRIGHT. 

Chicago, July 13th. 


ROLLING LOADS. 


Sin,—The following approximate method of calculating dynam 
increment for a single rolling load may interest your readers, 

The deflection of a supported beam, span L, constant secti 
with a load W at X from -he left support is 

WwW - ~ rs 

= L2 X2 - 2L X3 + X3 

sere : 
If the horizontal velocity of the load is V, then the verti: 
velocity 


Ax 


a d —~ @X d+ax y. dds 
at at dX “a 
eee 
= SY ex - 30 kt + 325 
obnihL 


This velocity varies almost harmonically in crossing the beam, th: 


value increasing from zero to a maximum at - X = ” decreasin; 


a and then acting upwards similarly in th 


to zero when X 


second half. 


. , e o @z , -(e 
The vertical acceleration = dee Ae XL y.& lv) 
at dX dt aX 
2W V2 : 
_ 2W V? [Le -6LX + 6 X*}. 
SbiL 
ne . 2WV2! 
This is a maximum (downwards) when X = Oi nd then = ~ | BI 
. >= 
(acceleration decreasing weight) and a maximum upwards (in 
creasing weight) when X = a and then = 5 ma *. Multiplying 


by the mass W , the additional force is obtained, so that th 
4 


equivalent weight is at least 
WwW V2 t) 


W [1 + = 
( 3gEI 


Owing to the fact that this calculation neglects the increase of 
detlection due to the dynamic increment itself, the second term in 
the bracket should probably be doubled. 

The dimensions of this term are of course z ro 





| (2)W V2 L _ M b?. bD.- De —M D1 
by EI T?-D-M- D4 
As an example, if W = 6 tons 
V = 0ft. per sec. 
L 100ft. 
EK = 12,000 tons per sq. in. = 1,728,000 tons 
per rq. ft. 

I = 30ft.4 

2W V2L = 2 x 6 x 8100 100 about 0-002 

| oygki 3 =x $2 «x 1,,28,0U0 5U 


| This coefficient necesssrily becomes unity when V = 0, so that 
the above calculation would seem to indicate the possibility of 
interp lating values in terms of the velocity. 1 hesitate to do this 
until a more thorough analy is of the ‘*compound interest ” effect 
bas been made. HekBEKT CHATLEY. 
Tangshan Engincering College, June 14th. 


THE AKRON. 


Sin,—On page 16 of your isue of July 5th you devote a para- 
graph to the ill-fated airship Akron. 

Will you permit me to correct an error which has crept in, 
and which, if allowed to go unchallenged, would work injustice 
to the late Melvin Vaniman and one of nis projects ? 

It is stated that the Akron was wire-bound, and was “ designed 
on a novel principle, known as the internal pressure system, and 
its loss appears to have been due to a danger inseparable from 
this system.” There is a confusion here of two entirely separate 
cases. Melvin Vaniman was, at the time of his death, working 
on the development of a wire-bound airship of the kind referred 
to by you, but the Akron was built many montis before this 
idea was conceived, and the fate of the Akron stands in no rela- 
tion to the merits of the wire-bound balloon. 5 

In justice to Vaniman and his heirs and in the 
of aeronautics, it appears desirable that this correction should 
be brought to the attention of your readers. 

New York, July 15th. AtrreD J. LorKa. 


interests 


HEAT TREATMENT OF TOOL STEEL. 


Srr,—I thank you for publishing my letter of the 28th ult. 
on the above subject. I have read your article on “ Shops and 
Drawing Office ’’ with much pleasure, since I cordially agree 
with the sentiment that these departments should work hand- 
in-hand in every way. Iam, however, rather at a loss to under- 
stand what this hax to do with the heat treatment of tool steel. 
Tool steel is used in the manufacture of cutting tools, a very 
necessary adjunct to machine tools generally, besides being used 
in the manufacture of taps, dies, milling cutters, &c.; all these 
items are made and finished in the tool-room of any well organ- 
ised works, a department under the control of the works 
manager, and one with which the drawing-office can have 
nothing to do. 


July 13th. M. Inst. C.E. 





LAUNCHES AND TRIAL TRIPS. 





Favuvetre, steel screw steamer; built by Sir Raylton Dixon 
and Co., Limited ; to the order of the General Steam Navigation 
Company, Limited, of London ; dimensions, 327ft. by 44ft. by 
30ft., moulded to shelter deck ; to carry passengers and cargo ; 
engines, triple-expansion, 28in., 46in., and 76in. by 48in. stroke, 

ressure 1801b.; constructed by the North-Eastern Marine 





f gas which varies as regards quantity. 
In explanation of disgregation work or so-called latent 





ngineering Company, Limited ; launch, 18th July. 
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MOTOR INSPECTION CAR FOR HIGH ALTITUDES 


THE DREWRY CAR COMPANY, LIMITED, LONDON, ENGINEERS 




















MOTOR INSPECTION CAR FOR HIGH 
ALTITUDES. 


WE have been furnished with particulars of two motor 
railway inspection cars which were supplied some little 
while ago to the Antofagasta, Chili, and Bolivia Railway 
by the Drewry Car Company, of 13, South-place, E.C. 
The illustration above shows a view of one of these cars 
which was taken at an altitude of 12,000ft. above sea 
level. To the right of it will be seen a sailing trolley, 
which was the former vehicle used for inspection purposes, 
but which has now been replaced by the newer form of car. 
We understand that these motor cars travel over the whole 
system of the Antofagasta Railway, which goes to consider- 
ably higher altitudes than that at which the photograph 
was taken, and that they answer their purpose admirably. 

The car runs on four wheels. It is arranged with four 
reversible seats and can be driven from either end, so that 


“THe Encineer” 


there is no occasion to run it on to a turntable. It is pro- 
vided with a wooden canopy and curtains, and it has wind 
screens back and front. As a matter of fact, it is one of 
the firm’s standard railway inspection cars with the engine 
adapted for use with the rarefied air of high altitudes. 

The engine, of which we give sectional drawings above, 
is of the four-cylinder vertical type with cylinders 90 mm. 
bore and 120 mm. stroke, fitted with mechanically operated 
inlet and outlet valves. The cylinders are, as will be 
observed, cast in pairs complete with their water jackets, 
which are so arranged that the water also circulates round 
the valve guides. The valves are all on one side and are 
interchangeable. The crank shaft runs in phosphor 
bronze bearings lined with white metal. These are sup- 
ported from the top half of the crank case by through bolts 
and steel stiffener plates. The bottom half of the crank 





case can be removed without disturbing any other part of 
the engine. The connecting-rods are steel forgings of 
H section. Lubrication is brought about by means of a 
gear-driven pump which forces oil through the main bear- 


ings and then through the crank pins. The used oil flows 
to the bottom of the crank case and then through a filter, 
and is used over and over again. The water for the 
jackets is circulated by the pump seen at the right-hand 
side in the end view. This is driven by a worm and worm 
wheel worked off the crank shaft, and the same shaft 
which drives the pump also actuates the magneto. The 
magneto is the standard method of ignition supplied with 


| to enable them to find their own alignment. The frame 

| is built of hydraulically pressed steel channels 34in. by 

| 1fin. by jin. braced by cross members of steel tube 2}in. 

| in diameter brazed into frame brackets and bolted to the 
frame. The length of the latter is 11ft. The engine and 
gear box are carried by an inner frame of 3in. by 2in. by 
gin. steel angles, and can be detached as a single unit it 
necessary. The frame js carried on four laminated springs. 
The wheel base is 6ft. 6in. 

There are two independent brakes. One is operated 
by a pedal working on a drum on the countershaft, and the 
other is actuated by a hand lever fitted with a ratchet 
and works on the tires of the wheels of the undriven axle, 

| so that the wheels of both axles are braked. A horizontal 
| gilled tubular radiator is fitted at each end of the car, these 
| being attached to the frame by expansion joints. The 
| tanks are carried under the seat on the top of the frame. 
| The water tank is of copper and has acapacity of 6 gallons. 
| The petrol tank can hold 12 gallons and is made of lead- 
| coated steel. The latter tank hasa dual system of piping, 
| so arranged that the pipe ordinarily used cannot remove 
| the last 2 gallons. This provision is made so that there 
| may be a warning before the petrol is quite exhausted. 
| The two ears originally supplied have, we are informed, 
| proved so satisfactory that two further cars of the same 
type were ordered and have recently been shipped to 
South America bythe Drewry Car Company. 











TRADE IMPROVEMENT. 


| THE manner in which the iron and steel trades are 
| keeping busy is decidedly gratifying, and is-due to a large 
|extent to the very considerable quantities of material 
| which are being required by engineers, and which are 
| going into early use in connection with structural and 
| other undertakings. This is particularly the case with 
| regard to engineering sections of steel, which are in large 
| demand in all the producing centres. Some very im- 
| portant contracts have lately been taken by British con- 
| tractors for execution abroad, and this also has assisted 
| the consumption of structural steel, finished iron, and 
| foundry pig iron. The home engineering trades generally 
| are busy alike in electrical, hydraulic, and mecharical 
engineering, and the demand for machine toois in connec- 
tion with works extensions is heavier than for some years 
past. Extraordinary strides are also being made by the 
oi] and gas engine trades, particularly the former, petrol 
| motors and tractors being in great request. Colliery 
| plant, both electrical and genera!, is also being sought to 











these engines, but a separate coil ignition with a distributor | a greater extent than for some time past. All this means 


on the cam shaft can, if required, be fitted. 

The clutch is carried on the fly-wheel and is of the leather- 
faced cone type. It is provided with bearings to keep it 
in alignment, and is designed so that there may be no end 
thrust when the car isrunning. There is a flexible coupling 





ENGINE OF THE MOTOR INSPECTION CAR 


between the engine and the gear-box to allow for the 
springing of the main frame. The clutch disengaging 
gear is operated by pedals and is provided with a ball 
thrust washer. 

The gear box is of the sliding straight-through type. 
The change speed and reverse are arranged to be operated 
by levers which fit into sockets at either end of the car. 
The gear box gives three speeds, and the reverse box is 


fitted with a bevel drive to transmit all three speeds in | 


both directions, the bevel wheels having ball bearings. 


The transmission from the reverse box countershaft to the | 


driving axle is by chain, and radius rods with screw adjust- 
ment are provided for taking up the slack of the chain. 
The wheels are 24in. in diameter and the axles have 
journals 2}in. diameter, which run in bearings 43in. long. 
The latter are of phosphor bronze and have radial centres 


| @ more and more intense absorption of iron and steel 
| materials of various kinds, the consequence being that the 
| iron and steel works throughout the country ere full up 
| with orders, and can see their way generally to the end of 
| the year, and in some cases even further. This is an 


unusual position for the summer, which is generally a 
quiet time. It is reported from Scotland that there is a 


| likelihood of the shipbuilding and marine engineering 


trades being busy for the next three years, and we sin- 
cerely trust that these anticipations may be realised, 
since when these important industries are well off for 
orders an excellent influence is exerted upon many other 
subsidiary branches. Prospects also seem to be equally 
good on the North-West Coast. Hematite iron is in large 
demand, and more furnaces have been put on to produce 
this class of iron, which is consumed largely by makers 
of steel plates, who are themselves kept very busy 
owing to the shipbuilding activity. Steel rails and other 
classes of railway material and of rolling stock are also in 
better demand than of late. 

With regard to one or two miscellaneous items it may 
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be added that steam turbine makers are busy, weighing 
machinery firms are well engaged, ventilating apparatus 
is in large demand, mnay of the chief engineering firms 
and companies have declared increased dividends, and 
some good erders are in hand by locomotive engine 
builders, whilst makers of electric power plant are very 
busy. Tron and steel values keep strong, and it is satis- 
factory that an amicable sliding scale wages readjustment 
has just been come to between the employers’ and the 
men’s sides respectively of the Midland Iron and Steel 
Wages Board, which covers not only Staffordshire, 
Warwickshire, Shropshire, and Worcestershire, but has 
also a number of firms affiliated to it in Yorkshire, Lanca- 
shire, and South Wales. Altogether the engineering and 
iron and stee! trade outlook is very satisfactory. 





OBITUARY. 
JAMES DUNN. 

WE regret to have to announce the death of Mr. 
James Dunn, which occurred with tragic suddenness 
on the evening of Wednesday of last week. 
Dunn had just concluded a speech at a meeting at 
York of the Employers’ Federation—in which he 
held an influential position—when, with no warning, 
he suddenly succumbed to an attack of heart failure. 

Mr. Dunn was born in March, 1838, and was there- 


fore in his seventy-fifth year at the time of his death. | 


He obtained. his preliminary education in private 


schools and at technical classes, but it cannot have | 
been of a very advanced character, since, at the age | 


of fourteen, he was apprenticed as a_ shipwright 
in Chatham Dockyard. In this position he spent 
the usual seven years, and thereafter devoted a further 
year to the drawing-oftice, acquitting himself so well 
that he was chosen by the then superintendent, 


Mr. Oliver Long, for recommendation for promotion | 
This was in | 
the year 1860, and Mr Dunn then entered on a con- | 


to the drawing-office at the Admiralty. 


nection with this branch of the publie service which 
continued for no less than thirty-seven years— 
a period which covered the transition from the old- 
fashioned to the modern types of warships. 

To attempt a full history of Mr. Dunn’s work at 
the Admiralty would be impossible within the limits 
of space at our disposal. We must therefore content 
ourselves with giving a few leading notes. 


was towards the close of these that he was engaged 
in working out designs 
armoured war vessels. 

signs, it was deemed expedient that he should be 
present when the ships were built, so as to make sure 
that his plans were properly followed. He was, 
accordingly, ordered to Glasgow, where he spent two 
years. On his return to London he was promoted 
to the position of chief draughtsman at the Admiralty, 
and he occupied this post for five years, until, in fact, 
he was made assistant constructor in 1874. 
after promotion followed quickly. In 
made constructor, and a year later a chief constructor 
in the Royal Corps. In 1894 he was appointed senior 


constructor and assistant director of naval construc- | 


tion, and for the next three years was frequently 
in entire charge at the Admiralty, owing to the illness 
at that time of Sir William White. 

Outside the regular routine of his official work 


Mr. Dunn’s special abilities caused him to be in con- | 


stant requisition. To him is attributed the develop- 
ment of the scheme by which certain fast mercantile 
vessels were constructed in such a way as to fit them 
for use as cruisers in time of war. 


Six years later he sat on a committee to inquire into | 


an explosion which had caused the loss of a warship. 
He designed and helped to prepare the boats which 
were used on the Nile in 1884 for the Gordon Relief 
Expedition, and, though the latter, most unfor- 
tunately, failed in its object, the boats were found 
to answer their purpose so well that Mr. Dunn 
received the special thanks of the War-office. He 
served on two load line committees. In the first 
of these, in 1885, he was the official representative 
of the Admiralty, and on the second, which sat in 
1898, he was specially requested to serve by the Board 
of Trade. 

Mr. Dunn’s long connection with the Admiralty 
terminated in 1897, and he left in order to join the 
board of Vickers, Sons and Co., Limited, when that 
firm decided to enter upon the building of warships. 
For this purpose the naval construction works at 
Barrow-in-Furness were acquired, and Mr. Dunn 
devoted his energies to their re-organisation. The 
undoubted success in naval design and construction 
achieved by this yard is due in no small measure 
to his ability and personal attention. He only retired 
from his directorship a few months ago. 

Mr. Dunn was a vice-president of the Institution of 
Naval Architects, a member of the Institution of 
Mechanical Engineers, and a Justice of the Peace 
for the county of Lancashire. 


HENRY LEA. 


THE death is announced as having taken place on 
Saturday last of Mr. Henry Lea, the head of the firm 
of Henry Lea and Son, consulting engineers, of 
Bennett’s-hill, Birmingham. 

Mr. Lea, who was the eldest son of the late Mr. 
Nathaniel Lea, was born in Birmingham on January 


Mr. | 


He | 
worked for seven years in the drawing-office, and it | 


for some of the earliest | 
Having completed the de- | 


There- | 
1879 he was | 


This was in 1875. | 





6th, 1839, and was educated at King Edward’s 
School in that city, thereafter being apprenticed 


to an engineer, Mr. John Edward Hodgkin. On the 
}expiration of his apprenticeship he entered the 


|service of Mr. Walter Williams at Albion, in which 
| position he obtained experience in rolling mill 
practice and bridge building, being sent by the firm 
to erect a swing railway bridge at Newry in [reland, 
when he was only just over twenty years of age. 

He commenced business on his own account as 
a consulting engineer in Birmingham in 1862, and by 
|his industry and integrity he gradually developed 
| a@ leading practice, so much so that eventually there 
| was practically no engineering scheme in the Midlands 
| with which he did not, in some way or other, come 
/into contact. He was one of the earliest of our 
|consulting engineers to recognise the 
| which electricity would play in engineering work, 
|and as long ago as 1882 he commenced work in this 
direction. He assisted, in conjunction with Lieut.- 
Col. Crompton and Mr. (now Lord Justice) Fletcher 
|Moulton in the drafting of the Chelsea 


first of the Provisional Orders. 

In 1891 he lit the Town Hall of Birmingham with 
incandescent electric lights. This is said to have 
| been the first large public building to be so illumi- 
inated. The generating station was something over 
400 yards away, and no less than sixteen dynamos 
were installed for producing the necessary current. 
Among other institutions for the electrical equip- 


the Staffordshire County Asylums at Cheddleton, 
Burntwood, Lichfield, the Hollymoor Asylum of the 


School, the Meat Market, the University Buildings 











HENRY LEA 


in Edmund-street, and the New University at Bourn- 
| brook. Mr. Lea was for a very great many years 
|consulting engineer to the Birmingham General 
| Hospital, for which he designed and carried out 
|many improvements, and he was engineer for the 
| high-pressure hydraulic plant of the Birmingham 
Corporation in Dalton-street. 

Mr. Lea was made a member of the Institution of 
| 


| 
| 


| Civil Engineers in 1893. He joined the Institution 
of Mechanical Engineers as full member as long ago 
as 1860, and he had been for some years a member 
of the Council of this body, which he represented on the 
Engineering Standards Committee. He became an 
Associate of the Institution of Electrical Engineers 
in 1884 and a member in 1893. He also belonged 
to a number of other scientific bodies. He was a 
life governor of the Birmingham University. 

Mr. Lea’s great hobby was the making of model 
locomotives and railways. The model railway round 
his garden is well known. The single driver model 


at many exhibitions and is a magnificent piece of work. 
It is fired with coal and has wonderful steaming 
powers. So speedily did it travel that Mr. Lea found 
it necessary to control the throttle, the whistle, and 
the injector electrically by means of conductors laid 
between the rails. The controlling levers and the 
signal levers—on the block system—were placed in 
a signal box designed on correct lines. In his work- 
shop now, with the tools just as he last used them, is a 
half-finished model of a more recent type of Midland 
locomotive. The engines of the Midland Railway 
were always his favourites, and he had many a ride 
on their footplates. 
the laying out of one or two other model railways in 
the Birmingham district. He obtained wonderful 
results with small injectors for model engines, and 





importance 


Electric | 
Lighting Provisional Order in 1886, this being the | 


ment of which he was responsible may be mentioned | 


Birmingham Corporation, the Birmingham Technical | 


Midland locomotive which he built himself has been | 


He gave valuable assistance in | 
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stoned that if properly designed and well made they 
| were perfectly reliable and very efficient. Another 
| of his models was a small launch engine of the vertical! 
| type driven by a flash boiler. 

Mr. Lea leaves two sons and two daughters. One 
of the former, Mr. Fred. M. Lea, has been in partner 
ship with his father since 1897, and will now carry on 
| the business, 


WILLIAM HAMILTON. 


In Clyde and other shipbuilding circles general regret 
will be felt at the death of Mr. William Hamilton, chair 
man and founder of the firm of William Hamilton and Co., 
Limited, Port-Glasgow, which took place at his Arran 
home, Arnhall, Whiting Bay, on July 16th. Mr. Hamilton, 
who was in his seventy-fourth year, had a successful busi- 
ness career, and a lifelong connection with the shipbuild 
ing industry. He was a native of Saltcoats, but went to 
| Port-Glasgow in his youth, and served his apprenticeship 

in the yard now oxeupied by Messrs. Hamilton, but then 
tenanted by Messrs. John Reid and Co., who had been 
associated through business and marriage relationship 
| with the older firm of John Wood and Co., whose name at 


| this time is in the mouths of many as the builders of the 
pioneer steamboat Comet, owned and managed by Henry 
Bell. 

Tae history of the firm of which Mr. Hamilton was the 
founder, and with which he was more or less associated 
up to the last, is illustrative of the remarkable progress 
of shipbuilding during the past forty years. Mr. Hamilton 
founded the business in 1867, operations being begun in 
the ‘“ Old Bay” yard in the east end of the town, and at 
an early stage in its career he was joined by his brother, 
| the late Mr. John Hamilton. The first contract secured 
was one from the Tarkish Government, for two wooden 
paddle steamers for passenger service on the Bosphorus. 
From the outset the business was conducted on successful 
lines, and before long the firm had to look out for a new 
yard. The Newark yard, now occupied by Fergusson 
Bros., was then acquired, and here many noted sailing 
| vessels, particularly the Palgrave, the largest vessel of 
| her time, were constructed. 

In course of time the accommodation at the Newark 
yard proved inadequate, and onee again the firm had to 
look out for and purchase an enlarged site, and the transfer 
| to the present Glen yard took place in 1894. The business 
continued to extend rapidly, and during the next eight 
years the Glen yard was extended, until now it has a river 
frontage of about 700ft., and covers an area of 30 acres. 
New pl ant and up-to-date machinery have been introduced, 
and now the yard is one of the best equipped in the 
| kingdom. 

In 1887 Mr. Robert Harvey, Mr. John Hamilton Harvey, 
}and Mr. Thomas Ham'Iton beeame associated with the 
| business, and five years later Mr. John Hamilton retired 
| from the firm. Mr. Robert Harvey died in 1895, and Mr. 
Thomas Hamilton retired in 1901. Mr. John Hamilton 
| Harvey continued a director of the firm, and towards the 
end of the nineties Mr. John W. Hamilton, son of the 
founder of the firm, was made a partner. In 1904 the 
concern was converted into a private limited company, 
when Mr. Aléxander M. Kennedy, who had been trained 
and becom? a director in the shipyard of A. MeMillan and 
Sons, Dum)arton, joined the firm. At this time further 
extensions to yard area and improved equipment of shops 
were carried out, including nine berths, some of which 
are capable of taking vessels up to 850ft. in length. 

The firm is now one of the busiest on the Clyde, and last 
| vear it launched vessels totalling 26,100 tons, as against 
| 22,825 tons in 1910. Messrs. Hamilton and Co. were the 
| first firm in the United Kingdom to secure a licence for 
the ** Isherwood ”’ system of ship construction. They built 
the first cargo vessel on the Isherwood system to Lloyd’s 
classification, which was also the first of its kind to be 
launched on the Clyde. This was the Craster Hall, fully 
described and illustrated in THe ENGINEER of March 5th, 
1909. Twenty vessels on this system have been con- 
structed in the Glen yard. 








Tue Yarrow ConvaLescent Home.—-The annual celebra- 
tion of ‘* Founder’s Day ” was held at the Home at Broadstairs 
on the 20th inst. The party present included Sir Wm. H. White, 
Sir Alex. Binnie, Sir Maurice Fitzmaurice, Sir Guilford Moles- 
worth, Dr. W. C. Unwin, and other members of the Institution 
of Civil Engineers, under whose auspices the work of the Home 
is conducted. The Home was founded, and is solely intended, 
for invalid children who are in need of a period of residence at 
the seaside after illness, to assist in their recovery to health. 
The primary object is to benefit children whose.parents are 
of the professional and educated middle classes, preference at 
all times being given to children of engineers. By the appear- 
ance of the children, of whom there were 100in the Home on this 
occasion, it was obvious that a few weeks’ stay has a wonderful 
effect upon their health, and one can well say that a residence 
there has been the salvation of many a child. There are 100 
beds, 50 for boys between the ages of four and twelve years, and 
50 for girls between the ages of four and fourteen, but in certain 
eases, where an amount of surgical or medical treatment is 
| required, these ages are extended two years. Full particulars 
are obtainable from the secretary at 6, Holborn-viaduct, London. 

THe KING AND QUEEN Visit A STEEL Wire Rope Works.— 
In connection with their visit to Wakefield on Wednesday, 
July 10th, an opportunity was taken by the King and Queen to 
see the whole process of the making of a wire rope at the works 
of George Cradock and Co., Limited. On the way to the steel 
works their Majesties passed near the tennis lawn, which was 
founded in connection with a staff club to celebrate King George’s 
Coronation, and a bowling green and workmen’s pavilion erected 
to commemorate the Coronation of King Edward VII., and both 
the King and Queen were pleased with these arrangements. The 
first thing witnessed in the steel works was the tapping of a 
15-ton Siemens-Martin furnace, the liquid metal flowing first 
into a ladle below and being subsequently poured into the ingot 
moulds. Hammering steel ingots into blooms and billets for 
wire rod making, as well as the handling of alloy steels for motor 
car parts, were next seen. An ingot was drawn from the furnace 
and seen rolled down into a billet. The rolling of the billets 
into wire rods was also performed. From this section of the 
works the Royal party proceeded to the wire drawing mills and 
observed the drawing of the rods into wire and the testing of 
the wire. Subsequently the rope department was traversed 
| and the manufacture of lockcoil ropes and ropes for various 
other purposes evoked much_ interest. Before leaving the 





King expressed himself as very pleased with the conditions 
under which the men worked. 
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RAILWAY MATTERS. 


We hear that the London, Chatham and Dover Railway 
has submitted plans to the County Council of a three- 
storied building on the forecourt of Ludgate Hill railway 
station, with a request that permission to build will be 
eranted. The ground floor will be used for shops, and 
above will be a restaurant on the level of the station plat- 
form. The proposalinvolves the building over of a portion 
of the Fleet sewer, and the Main Drainage Committee 
express its willingness to permit this. 


THE battery cars used on the Prussian-Hessian Railways 
have hitherto only been able to travel a distance of 
62 miles before the accumulaters have required to be re- 
charged. As this has caused inconvenience, owing to 
its being impossible to complete the intended journeys 
unless the cars have actually reached the charging station, 
it has been decided to make provision tor additional cells, 
which will enable the cars to travel a total of 80 miles. 
Phe first cars of increased capacity have been placed on 
the Berlin-Jutebog section, and further cars are to he 
imilarly equipped, 

FortTy-rour trains per hour, or one train every 82 
econds, are now run on the Charing Cross and Hamp- 
ead underground electric railway, and 604 trains enter 
vid leave Charing Cross daily. The previous record for 
frequency of service on this or any other railway was 
10 trains per hour, or a train every 90 seconds. Each 
train passes at least one station without stopping. In 
aliition to inereasing the frequency of the trains, the new 
servie? reduces the running time as follows :—Golders 
Green to Charing Cross, 184 minutes : Highgate to Charing 
Cross, 15} minutes; as against 19} minutes and 16} 
minutes respectively on the former service. 


ONE of the most important schemes of improvement 
on the Metropolitan Railway since its opening in 1865 
was started by Lord Aberconway on Wednesday, 
July 24th, when he laid the foundation stone of the new 


Bak>r-street Station. The ceremony was attended by a | 


number of well-known public men. Lord Cheylesmore, 


who presided, said that the laying oi the foundation stone | 


marked a new era of success for the company, and empha- 
sised the facilities which were now being offered for transit 
on the Metropolitan Railway. As an instance of the pro- 
gress of the line since 1865, his lordship mentioned that 
the number of passengers had increased from nine millions 
in the first year to no less than 103 millions last year. 


In an article published in this month’s issue of the 
Great Eastern Railway Magazine, written by Mr. W. 
Wallis, of the goods manager’s office, interesting details 
are given of the precautions taken to secure the safe transit 
of exceptional loads :—‘‘ A point to get firmly fixed in 
one’s mind is,” the author says, ‘‘ the fact that there are 
almost as many load gauges in the United Kingdom as 
there are railways, and, further, that the gauge of many 
of the companies varies considerably over different portions 
of their respective systems. Detailed tables of gauge 
dimension, with some general instructions, are given in 
certain books issued to the railway staff. Readers will 
do15tless at once raise the query, Why is there not a 
standard gauge for all railways? The answer is that, 
apart from the contour of land, the promoters of our 
early railways probably did not foresee the great number 
of physical connections between the various systems 
which have so rapidly developed since, and have led to 
the general exchange and through working of traffic 
which operates to-day.” 


IN a paper read in America on “ The recent Develop- 
ment of the Locomotive,” by Mr. George R. Henderson, 
it is pointed out that alternating-current motors, when of 
the single-phase type, can be so constructed that they will 
operate on either continuous or alternating current, 
although a motor that is built for operation on only one 
will b> more efficient and lighter than a locomotive built 
to operate on both circuits. One of the principal reasons 
for increase in weight in the combination locomotive is 
the fact that it must be provided with both resist- 
ance grids for the continuous current and transformers 
for the alternating current. With the continuous current 
the speed regulation is effected by using the series or 
parallel arrangement in connection with reducing the volt- 
age by passing it through resistance coils or grids. This is 
wasteful, and is only intended to be used when starting 
and under certain conditions of slow speed. The alternat- 
ing current varies the voltage hy means of tappings taken 
off from different parts of the transformer coil, and is free 
from the wasteful resistance of the direct current system 
of regulation. 


THe trolley head, states the Electrical Review, is pro- 
hably the part of an electric tramcar which is exposed to 
the severest treatment and roughest wear, and the wear 
is especially evident on a car where the pole is not getting 
enough tension. In such cases the contact between the 
trolley wheel and the overhead line is not very secure, as 
in some cases the line has to be higher at one point than 
at another. Where this is the case special instructions 
are issued to the motorman to go slowly, but it frequently 
happens that the motorman will rush his car under a 
bridge without thinking of the possible damage that may 
ensue. Under such circumstances it is more than likely 
that the trolley head leaves the overhead track and the 
trolley pole jerks upward, and on such occasions it is very 
possible that the trolley head may become broken. In 
one case where this sequence of events occurred the pins 
and cotters came out of the trolley head. It was 
found that the pin was broken. One of the men 
on board, however, happened to have a long wood 
serew in his pocket, and this was put through the fastening 
tn place of the pin and-tied round with wire so as to con- 
struct a makeshift repair. This was sufficiently good 
to enable a successful trip home to be made, but, our con- 
temporary points out that care should be taken on tram- 
way systems that the trolley heads are not subjected to 
uiius stresses by reason of high-speed ranning by the 
motorman at inconvenient points. Moreover, an exami- 
nation of the pins on the trolley heads will often be found 
worth while, as, although it is preferable to make these 
of steel, it will be found that oftener than not they are 
of ordinary iron, case-hardened to resist wear, 


| fans or multi-stage turbines are employed. 





NOTES AND MEMORANDA. 


THE total value of the exports from the United Kingdom 
during the four months ending on April 30th was 
£151,508,239, which represents an increase of £1,567,920 
over the corresponding period of last year. During the 
four months Great Britain exported iron and steel and 
manufactures thereof to the value of fifteen millions ; other 
metals over three and a-half millions ; cutlery, hardware, 
&e., two and a-half millions ; electrical goods nearly one 
and a-half millions ; machinery ten and a-third millions ; 
and ships one and three-quarter millions. There were 
increases under all these headings aggregating about one 
and a-quarter millions. 


Tue chief difficulty in the whole science and art of 
collecting atmospheric electricity is, it is said, circumventing 
the spiders; for a single thread of gossamer is sufficient to 
earth the outdoor part of the collector and stop all signs 
of electricity. It matters not how high the collecting 
pole may be, for it is never out of reach of the spiders, which 
have the habit of making their webs at night, when the 
automatic recorder should be of the greatest value. Even 
a coat of hird-lime on the pole does not stop the creatures. 
It is only by making a radio-active collector in the form 
of a windmill, where the web is broken by its revolutions, 
that it can be hoped to surmount the difficulty at all 
satisfactorily. j 

SoME particulars have recently heen published relating 
to the use of peat in a large weaving factory for the pro- 
duction of gas for motive power. It seems that peat, 
originally containing 80 to 90 per cent. of moisture, is 
dried in the open till it contains only 25 per cent., when the 
blocks are placed in a feeding hopper, from which they pass 
to the producer, where gasification of the fuel takes place 
by partial combustion, and crude gas results, quite as rich 
as that obtained from anthracite coal. The gas is then 
driven off, cooled, purified, the by-products removed, and 
the clean gas passed into a gasholder ready to supply the 
engine. It has been found that peat gas giving over 
16 brake horse-power is obtained at a cost for fuel ot 
only Id. per hovr. The peat costs 6s. a ton, as compared 
with 32s. for coal, two tons of peat going as far as one 
ton of coal. 


IN an article on vacuum cleaners appearing in the 
columns of the Electrical Review it is pointed out that the 
nature of the work makes it very desirable to avoid 
valves in the exhauster, and for this reason centrifugal 
c A simple 
centrifugal pump will not, however, provide a sufficiently 
high vacuum to accomplish thorough cleaning, though 
the characteristics of the fan are admirably suited to 
sweeping operations. If the intake becomes almost or 
wholly closed, by close pressing of the tool on its work, a 
pump exhauster continues to maintain a vacuum of Tin. 
to 10in. of mereury, and does not overload the driving 
motor. On the other hand, a rotary blower produces a 
much higher vacuum but sericusly overloads the motor. 
Rotary pumps produce negligible vibration, and special 
foundations are unnecessary, but reciprocating pumps 
require a heavy fly-wheel to avoid excessive speed varia- 
tion, and vibration is usually troublesome. 


In Europe many turbines are run with a minimum 
amount of oil and with oil leaving the bearings at a tem- 
perature of 190 deg. Fah. This practice is based on the 
argument that such a system of lubrication requires the 
least expenditure of power for oil circulation and in friction 
losses. However, practice seems to be tending towards 
flooded lubrication, in which a great quantity of oil at a 
temperature of about 100 deg. Fah. is forced through the 
bearings by a pump of the rotary, centrifugal, or gear 
type, driven from the main shaft of the turbine. Flooded 
lubrication has enabled manufacturers to cut down the 
length of their bearings and thus reduce the total length 
of their turbines. The increased pressures per unit area 
on the bearings have not introduced any difficulties, so 
that pressures of 80 Ib. to 100 lb. per square inch at a 
surface speed of 60ft. per minute are common practice. 
The best results are usually obtained with a temperature 
of about 125 deg. Fah. as the oil leaves the bearings. 


EXPERIENCE has proved, says a recent writer, that there is 
an almost negligible difference between the results obtained 
from peat with 34 per cent., and 62 per cent. of water, while 
the gas is as good as that from the best Welsh anthracite. 
In fact, peat is an almost ideal fuel for use in a producer, 
for it does not clinker, and leaves but little ash, and the 
grate is kept clean. A centrifugal extractor deals with 
the tarry matter satisfactorily. Critics of the theory of 
drying peat in situ may ask, with a show of reason, what 
is to prevent the winter’s rain undoing all the work of the 
summer’s sun, even though the mass be drained in the 
manner proposed, in which event the peat harvest would 
be confined, as at present, to the short summer months ; 
but the Dutch have proved that a stack of peat will 
emerge from winter with only 40 per cent. or thereabout 
of water, and any Irish or Scotch peasant, whose only 
fuel is peat, will point to his stacks in evidence of the fact 
that summer-dried peat, which bas not been protected 
from excessively humid winter weather, does not take up 
much more water. 


A DESCRIPTION is given in a recent issue of the Electrical 
World of a drawing table which is arranged to be electri- 
cally lighted from beneath, the top consisting of a sheet 
of ground plate glass in a wooden frame of the size of an 
ordinary drawing table. Beneath the surface of the table 
there is a pyramidal shaped box, containing three 25-watt 
upright tungsten lamps for ordinary work, although 
larger lamps may be used if required. The inside of the 
box is painted a dull white, with a specially prepared 
paint. and the light from the vertical lamps reflecting on 
the inclined sides produces a diffused light through the 
ground glass surface on which the drawing or tracing is 
made. By passing the light through the drawing from 
beneath, rather than from above, shadows frem the set- 
square, straight-edge, or other drawing instruments are 
avoided. The shape of the interior of the box and the 
reflecting surface are such as to diffuse the light, so that 
the lamps are not seen through the ground glass. The 
lamps are mounted in porcelain sockets placed on a hinged 
base, which may be lowered for cleaning or renewal pur- 
poses, 





MISCELLANEA. 


StrsssBuRG has now a street cleaner which works on 
the vacuum system. This particular cleaner is intended 
for cleaning the tramway lines, but there is no reason 
why vacuum cleaners should not be provided for all 
streets, the power being furnished by oil or petrol engines 
or even by horses. 


REPLYING to Mr. Alden in the House of Commons, the 
Home Secretary stated that his attention had been called 
to cases of disease in brickyards due to the use of creosote, 
and he has caused inquiries to be made. Creosote is used 
for lubricating the dies of the brick-making machines, 
and some of it is liable to get on to the hands and arms of 
the workers. Only one case is known in which the disease 
has resulted in the loss of ahand or arm. Frequent wash- 
ing is the best precaution against the disease, and washing 
accommodation is being provided at the works. 

“A New Analysis of the Cylinder Performance of 
Reciprocating Engines,’’ by J. Paul Clayton, has just been 
issued as Bulletin No. 58 of the Engineering Experiment 
Station of the University of Illinois. It contains the 
results of an extensive investigation of indicator diagrams 
from engines using steam, gas, air, and ammonia. It 
has been found that the actual steam consumption of an 
engine may be computed by a new method from the 
indicator diagram alone to within 4 per cent. of the results 
obtained by tests. New methods have also been devised 
for detecting leakage from the indicator card, for computing 
the amount of clearance volume, and for closely locating 
the cyclic events. 

THE Italian cable ship Citta di Milano finished her work 
between Syracuse and Tripoli in the second week of this 
month, and on July 18th, after the preliminary compli- 
mentary messages had passed between General Caneva, 
commanding the army of occupation, and the Prime 
Minister, Signor Giolitti, the line was declared open to 
the public at the reduced tariff rate. The cable, which 
is taken ashore at Tripoli near the Spanish Fort, where the 
old Lazzaretto stood, has a total length of 280 nautical 
miles, and is composed of five sections distinguished hy 
different diameters, the middle portion measuring 19 mm., 
the two intermediate lengths 28 mm., and those adjacent 
to the coasts 35 mm. The offices are in the same building 
as those of the Eastern Company. 

ACCORDING to the Electrician, a deep electrically driven 
pumping plant is now being erected at the Golden Cycle 
Mine, Cripple Creek, where duplicate sets of 175 horse- 
power 30-cycle 2300-volt motors will drive triplex pumps 
at the 1600ft. level, each pump lifting to the surface 400 
gallons of water per minute. The motors are of the two- 
speed type, enabling the quantity of water delivered to be 
varied to meet the requirements of the mine flow. These 
pump units will operate almost continuously, taking energy 
at 85 per cent. load factor on a twenty-four hour basis. 
Steam for the steam pumps formerly used had to be piped 
nearly 2000ft. to reach the pump level, entailing larze 
condensation losses. The new electric pumps will, it is 
estimated, in fifteen months save their own cost over the 
expense of steam operation. In the Cripple Creek gold 
mining district the practice of placing large primatly 
motors underground is increasing. The 2300-volt cables 
are csrried down the shaft in conduit, being passed through 
switches at each 200ft. level, where clamp supports are 
also provided to take the weight of the cable. 





Since the advent of the motor car some attempt has 
been made to develop a petrol motor which would meet 
mining conditions satisfactorily, and it is stated that 
about 300 are in actual use in American mines. In a 
paper read before a recent meeting of the West Virginia 
Coal Mining Institute, the following advantages were 
claimed for the petrol motor :—(a) No power plant is 
needed to operate it, the power generating apparatus 
being a part of the motor. This saves the fuel, labour, 
and maintenance charges of a power plant. (+) Trans- 
mission wire lines or pipe lines are not needed, and line 
losses and line maintenance are dispensed with. (c) The 
motor is not affected or interrupted by short circuits, 
broken pipe lines, or by drains upon the transmission lines 
by other motors. (d) No trolley lines, hangers, bonds, 
or cables are required ; thus the labour for their installa- 
tion, their cost and maintenance, are saved. (¢) The 
motor aids in the humidification of the mine air. (/) It 
is safer than a trolley wire equipment in that the mine 
workmen are less liable to meet with injury through con- 
tact with the motor or its transmission lines. (7) No 
time is lost in handling the trolley pole or wires ; and in 
gathering it is unnecessary to attach and detach either 
transmission or haulage cables. On the other hand, it 
was pointed out that the motor cannot be safely used in 
any gaseous mine, and that it also has other disadvantages. 


Ture Electrician gives particulars of some oil switches 
constructed for the 140,000-volt line of the Eastern 
Michigan Power Company, the highest voltage line in 
commercial operation. In general they are similar to 
the 110,000-volt tank type switches, but since it would be 
impossible to close switches of this size by hand with the 
ordinary operating mechanism, a tandem mechanism, 
in which the operating handle moves through an angle 
of 180 deg., was developed for this purpose. Some of the 
switches are automatic, while others are non-automatic. 
The automatic switches are opened on overload by a 
series trip gear, which acts directly on the locking latch. 
Each switch consists of three single-pole elements, one in 
each phase, and in each element there is a double break 
of sufficient length for more than 140,000 volts. The 
insulating bushings consist essentially of an entrance 
conductor surrounded by a semi-fluid compound, which 
is contained in an insulating shell. The shell is built up 
of porcelain end pieces, a series of alternate non-carl on- 
ising rings and treated harriers. The compound contains 
a number of insulating cylinders which are concentric 
with the conductor. The non-carbonising rings and 
insalating compound have great dielectric strength. The 
barriers between the rings are of large diameter and resist 
static surface discharge, thereby increasing the arc-over 
voltage. The concentric cylinders in the compound 
distribute potential strains on the interior of the bushing 
and increase the rupturing strength. The switches were 
tested at a pressure of 465,000 volts, 
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The Commission on Oil Engines for the Navy. 


WE need make no excuse for returning so early to the 
question of the use of oil engines in the Navy, in view 
of the appointment of a Commission to go into the 
whole matter. It is a question of vital importance to 
this country. At the same time we must admit that 
our position is a difficult one owing to the secrecy 
which is maintained as to what has been and is being 
done by the Admiralty and to our natural reluctance 
to divulge what has come to our knowledge as to the 
steps which are being taken by it. We may take 


| it as certain that the Admiralty is fairly well acquainted 


with what has been done on the Continent with regard 
to what is probably the most important mechanical 
feature, that is, the largest horse-power that can be 
developed in a single cylinder, whether double or 
single-acting. This point must, indeed, almost of 
necessity decide their Lordships as to how far the 
motor can with utility be adopted for naval purposes. 
Even suppose the maximum horse-power obtainable 
on a single shaft were as much as 12,000, if this power 
could only be developed by small size, high-revolution 
engines, it would be obviously useless to consider it 


|for battleships and heavy displacement craft. It 


then becomes a question of the type of ship that can 
be built for which such engines having a maximum of 
48,000 horse-power on four shafts would be suitable. 
If only 6000 horse-power can be got on a single 
shaft from an engine running at a reasonably low num- 
ber of revolutions and if four shafts are taken as the 
maximum permissible, then since the total is only 
24,000 horse-power, such an engine is useless for future 
Thus it becomes purely a question of 
figures, and it rests with the Admiralty to know, or 
to prove, what can be done in the way of maximum 
horse-power obtainable on a single shaft,and from an 
engine which shall be able to maintain that output 
as continuously as a steam engine of the same power, 
knowing that their course of action is clear. 
tages of the motor when once its practicability has 
been proved are so obvious that there must be no 
hesitation. The saving in stokers alone would war- 
rant its adoption. Stokers mean cost in training, pay, 
feeding, space. Every stoker that can be eliminated 
gives one more man to add to the fighting efficiency 
of the ship and would help enormously in meeting 
one of the most serious difficulties with which our 
Navy is now faced—the dearth of men. Again, the 
motor almost trebles the radius of action for a given 
weight of fuel ; even the man in the street can appre- 
ciate what this means to a fleet on active service. 
The smokelessness of the motor is an invaluable ally, 
but we are not disposed to place too much value on 
the suggested abandonment of funnels, though if that 
were found to be feasible it would give an advantage 
in increasing the are of fire of some of the guns. 
Think, too, of the enormous advantage to the com- 
mander, say, of a blockading fleet if he were able to 
allow his ships to lie off, with no expenditure of fuel and 
yet be ready at an instant’s notice to get under way 
and in, at the outside, five minutes to be at full speed 
—no gradual working up till the fires are quite clear. 
It all sounds too good to be true, but the advantages 
are undoubtedly there and are worth every effort. 
They are not, however, worth any sacrifice of relia- 
bility, and until the Admiralty is absolutely satisfied 
that motors suitable for warship purposes can be 
relied upon to act in the same manner as, we are 
informed, those of the Selandia have done on her 
21,000-mile voyage, no fleet must be weakened by 
depending upon an unreliable unit. This renders 
it all the more important that additional money should 
be set aside for experiments on a large scale with 
extra-fleet units, so that experience may be gained 


The advan- | 








without weakening any of the fighting force of the 
country. We have already put forward a plea for 
some such experiment with a ship designed to meet 
fighting requirements, though not necessarily equipped 
with all the fighting paraphernalia. By such means 
valuable results would be obtained at the least cost. 
We hope that the Commission may decide on some 
such step. 

We have left what we consider to be the most 
important condition of all to the last. We refer to 
the obtaining and maintaining of the supplies of fuel. 
Only a very small proportion of the necessary supplies 
of oil could be drawn from wells in our own colonies ; 
an altogether negligible supply could be obtained from 
wells in this country. If the Navy were dependent 
wholly on oil fuel this would mean that in times of 
war it would have to be responsible not only for safe- 
guarding our vast food supply but also for protect- 
ing the transport of nearly every ton of fuel which it 
required. The urgency of the demand would, too, 
encourage the owners of that supply to put up the 
prices to a figure which but for the vital necessity 
would be a prohibitive one. Such risks would in 
themselves be sufficient to decide the Admiralty that 
an oil-driven Navy is impossible. Fortunately, how- 
ever, this is not the situation. As we have before 
pointed out, Dr. Diesel himself has stated that oil 
suitable for burning in internal combustion engines can 
be obtained from coal. Surely it is here that our salva- 
tion lies, and it is upon this point that the Commission 
must concentrate a large part of its attention. In 
our leader on this subject on March 29th we pointed 
out in fairly full detail the points involved and sug- 
gested a possible course of action to be taken by the 
Admiralty authorities. Whether any such steps 
have been taken we are unable to say. But of ‘his 


| we are quite convinced that it is perfectly useless for 


the Admiralty to go largely into the mechanical aspect 
of the oil engine afloat unless and until it has in its 
mind some safe plan of obtaining a free and unin- 
terrupted supply of fuel in time of war. Their Lord- 
ships are doubtless perfectly well aware of this. 

Perhaps they have a scheme already in process of 
being put into operation. Those who have their 
country’s interest at heart and who have been inter- 
esting themselves in this subject would be glad to 
have a corner of the veil lifted and to be assured that 
the question is receiving the earnest attention of 
naval experts. There is plenty of coal in this country. 

Oil suitable for burning in internal combustion engines 

can, it is stated, be obtained from that coal. Experi- 
ment should demonstrate whether that is a fact or a 
fallacy. Therefore the experiment must be made, 
cost what it may. Then and then only will the motor- 
driven Navy become an unqualified possibility for’ 
this country. But while that inquiry is beimg made 
experiments as to the mechanical suitability of the 
motor can be carried on with the present supplies 
of fuel, and we trust there will be no hesitation in 
doing so. 


The Waste of Water. 


THERE has not, as yet, this year been the same 
outery regarding the failure of water supplies which 
was heard last year. Nevertheless, it will by 
no means be surprising if, before the summer is over, 
we hear of supplies running short. There are many 
districts in which the margin of safety in the amount 
of water available is lamentably small, and a succes- 
sion of dry seasons in such districts strikes terror to 
the hearts of the local waterworks engineers. It is at 
such times, more even than at others, that they wish 
that the waste of water could be entirely eliminated. 
Few people who are not actually connected with 
waterworks realise to what proportions such waste 
may extend, nor are they aware how much water 
may run to waste by reason of what, at first sight, 
appears to be a negligible leak. We are, it is true, 
much better off as regards loss of water than are 
other places, notably some of the cities of the United 
States, but even there campaigns have been carried 
on for years past now with the object of detecting 
and preventing this waste, and there have been some 
remarkably satisfactory results. In the United 
States, moreover, leaks from the water mains them- 
selves have been permitted which would not be 
tolerated in this country. Indeed, the American 
engineers have of late years seen the necessity of 
care in this direction. In Great Britain it may be 
said that the loss caused by leaky mains is but a small 
proportion of the total. The majority of water 
supply undertakings are managed too well for leaky 
mains to be long in that condition without being 
detected, while, for the most part, our mains are laid 
so well in the first instance that only a subsidence 
or other accident will cause the escape of water in 
any quantity. But that there is loss of water, 
and that it is almost universal, is only too true, 
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and the sin of waste is to be laid largely at the door 
of the private householder. We dwellers in cities 
are accustomed to find water provided for us simply 
by the turning of a tap. We have not got to bother 
about it; all we have todo is to use it and pay the 
rates. Taking the average amount charged to the 
London householder, for example, the sum is small ; 
and it is much the same elsewhere. Possibly it is 
on this account that such little care is taken to pre- 
vent waste. It is to be supposed that most people, 
if they saw a tap running to waste full bore, would 
turn it off, but how many take the trouble 
periodically to examine the various taps and fittings 
in their house? And how many, if they saw a tap 
just dripping, or water just gently dribbling into the 
pan of a water-closet, would set about having the 
defects remedied? But few, we are afraid, and, 
though in some cases this may not have any serious 
effect, there are others in which these apparently 
small leakages may have a very grave bearing on 
the question of an adequate supply of water. 

An extremely interesting paper on this subject 
was recently read before the Institution of Municipal 
Engineers by Mr. William Whitehouse. Some of 
the illustrations he gave of the waste which is actually 
going on are highly instructive. In a water district 
comprising 10,000 inhabitants and having a daily 
consumption of 120,000 gallons—a low figure, be it 
said, in passing, and well below the average—as much 
as from 15,000 to 20,000 gallons are supplied between 
the hours of midnight and 6 a.m. The major portion 
of this, says Mr. Whitehouse, must be waste. Nor 
is such waste entirely without the bounds of possi- 
bility, even though there may be no flagrant case, 
such as a tap turned full on. The mere dripping 
of a tap may lead to the loss in twenty-four hours 
of, say, 4 cubic feet of water. If there were 2000 
houses—allowing five persons per house—in Mr. 
Whitehouse’s district, and if in each house there were 
one defective tap or closet which let through 4 cubic 
feet per day, the total loss in twenty-four hours would 


be 2000 x 4 x 6.25, or 50,000 gallons—say, three | 


times as much as the actual loss experienced. For- 
tunately for Mr. Whitehouse, who has none too much 
water to spare, things are not as bad as this. But, 
supposing the loss were only 12,000 gallons per day, 
there would be as much going to waste as would 
provide an additional number of 1000 persons 
with a day’s supply at 12 gallons a head. Nor 


is this particular district an exception to the rule. | 


Waste of water is, unfortunately, only too prevalent, 
and it is probable that the proportion of those who 
concern themselves in the matter is surprisingly small. 
We cannot help thinking that, if it were brought 
home to them, more care would be taken. They 
do not grasp that a dripping tap can waste so much 
water. They do not stay to think that “ mony a 
mickle mak’s a muckle.” Yet, as Mr. Whitehouse 
points out, it needs but a very small dribble to dis- 
charge 20 cubic feet, or 125 gallons, which is enough 
for a household of five persons, allowing 25 gallons 
a head, which is a great deal nearer the average 
than Mr. Whitehouse’s 12 gallons. Such figures 
might be almost indefinitely multiplied. Leakages, 
which, in themselves, appear to be quite trifling, 
speedily mount up in the aggregate to astonishing 
figures. ; 
Of course, the authorities of our water supply 
undertakings are fully alive to the importance of the 
matter, and where things are well ordered there is an 
efficient staff of waste inspectors, many of whom are 
exceedingly clever in detecting exactly where waste 
is occurring. Moreover, their efforts are by no means 
unavailing. In one case instanced by Mr. White- 
house, a surveyor himself personally leathered or saw 
to the leathering of taps in his district during one 
month, and in this way, in that period alone, saved as 
much as 400,000 gallons of water. It is, of course, 
within the powers of water authorities to make 
nspection of houses, to insist on defective fittings 
being put in order, and to summons the offenders 
or cut off the water if the work is not done within a 
specified period. It is not in every case, however, 
that inspection is carried out, and it is generally 
where the water is supplied by the local authority 
that it is omitted. But the companies know that it 
pays to inspect, and itis byno means uncommon forthe 
renewal of defective tap leathers to be carried out 
by them free of charge. In some instances it is 
stipulated that only taps and fittings which have 
been actually inspected and passed by the water 
authority itself or by some recognised body shall be 
used, but it is unimaginable that all taps and fittings 
will continue in good condition indefinitely. Hence, 


as it would appear to be quite impossible to guarantee 
that the user will, of his own initiative, keep his taps 
and fittings in proper order, inspection becomes 
a practical necessity if waste is to be adequately 
There are, of course, cases in which the 


controlled, 


prevention of waste is of more importance than it is 
in others, notably, for instance, where the margin 
of reserve is small, but this is no adequate reason for its 
omission where the supply is more plentiful. It 
will nearly always pay in the long run if a proper 
system of inspection be organised and_ seriously 
carried out. A case in point may be quoted. The 
town of Lancaster, in Pennsylvania, has 50,000 
inhabitants. Until recently the quantity of water 
supplied per head was 140 gallons per day. This 
was considered excessive, and at length systematic 
inspection was decided upon. The result was 
astonishing. Many leaks were found, and in some 
cases they varied from one up to 20 cubic feet per 
minute. Two were found even greater than this. 
The first of these was costing the town no less than 
£2000 a year. The amount of the other was 205,200 
gallons per day, or, say, 75,000,000 gallons per 
year. This, it may be explained, was a fraudulent 
“leak ;” that is to say, a 3in. pipe had been by- 
passed round a meter, and water, to the amount 
mentioned, abstracted without payment. The 
actual cost of furnishing this water was over 
£560 per year, and this sum alone was in excess of 
the total cost of the inspection of the whole dis- 
trict. These figures would seem incredible were 
it not that they are taken from an article written 
by the consulting engineer and the superintendent 
of the water department of the town. As we have 
previously said, we do not anticipate that anything 
equivalent to this is taking place in this country, 
but the case cited goes to show how important 
inspection Is. 














MINES AND WORKS IN CORNWALL. 
No, I 

IN response to an alluring invitation to attend a 
joint meeting of scientific, mining, and engineering 
societies from a committee of representative and 
influential Cornishmen, a party numbering somewhere 
| about one hundred, chiefly drawn from members of 
engineering, mining, metallurgical, chemical, and 
geological societies, visited mining districts in East and 
West Cornwall during the week ending Saturday, July 
20th. An attractive and interesting programme had 
been arranged and so good was the organisation and so 


Newton, of Camborne, and Mr. G. Holloway, of 
London, that the whole programme was carried 
through with complete success. Mr. Newton also 
edited and published the booklet of one hundred 
pages in which the programme was printed. It con- 
tained, in addition, particulars of the mines now work- 
ing in the county, interesting notices concerning 
** Abandoned Mines,” by Mr. Newton, another on 
“The Cornish Tin Mining Industry,” by Mr. W. H. 





of Cornwall,” by Mr. F. J. Stephens, and an excellent 


Industries,” by Mr. C. Jeens Grace. There were also 
some notes about the works visited, including ‘* Bick- 
ford’s Safety Fuse,”’ by Sir George J. Smith, Messrs. 
Holman’s works, and the Climax Rock Drill Works 
of Messrs. R. Stephens and Son. The volume con- 
cluded with a few words about St. Michael's Mount 
and the river Fal. The little book was nicely illus- 
trated from well-selected and interesting photographs 
and furnished an attractive memento of this special 
visit to Cornwall. From it we gather that at one time 
there were from 500 to 600 mines at work, most of 
which have been abandoned for various reasons ; in 
other cases two or more old mines have been com- 
bined, and are working at the present time. Many 
mines, which, if working to-day on up-to-date prin- 
ciples, would undoubtedly have been giving good 
| results, closed on account of the depression in mining 
| caused by the low price of tin about twenty years ago, 
“combined with the wretched system of development, 
obsolete machinery, and the depletion of the mineral 
penser without a corresponding amount of develop- 
ment of new ground. 

| Tin mining in Cornwall dates back to very early 
| 





times. The total production from 1742 ‘to 1910 
amounted to over 500,000 tons of metal, which realised 
a little over £82,000,000 sterling—an average price of 
about £140 per ton. The total output of Cornwall 
from very early times to the present day is probably 
well over one and a quarter million tons of metallic 
| tin, which, at £140 per ton, would give a capital value 
| exceeding £180,000,000 sterling. In addition to this, 
Cornwall produces many millions of pounds worth 
of copper, lead, arsenic, and silver—the output 
of copper alone being worth over £1,000,000 sterling 
per annum about the middle of the last century. 
Wolfram, which was formerly a worthless product and 
a bugbear to the tin miner, in quite recent times has 
become a valuable asset, a ton of Wolfram being worth 
almost as much as a ton of black tin at the present 
time. These figures are given for the purpose of 
showing what an enormous amount of mineral wealth 
had been taken from a very small area. Cornwall 
was, and is, in fact, one of the most richly mineralised 
base metal areas in the world. 
Low prices for tin led to the closing of many mines, 





energetic and efficient the secretaries, Mr. E. W. | 


roodchild, ** A History of the Outlying Mining Districts | 


account of ** The Cornish China Clay and China Stone | 


including some which could be operated at great 
profit at the present time, but they are filled up with 
water. This also completely demoralised the labour 
market, sending the best miners away and leaving 
only an inferior force behind. The evil was further 
accentuated by the large amount of capital whic 
flowed into foreign mines in comparatively recen: 
years, and which until quite recently provided for 
the Cornish miner an almost unlimited market for 
his services. Another factor influencing the industry 
was the cost-book system, under which the greater 
part of the mineral wealth was won from Cornisl: 
mines, but the great abuse of the cost-book system on 
the financial side was that profits were almost invari 
ably divided up to the hilt among the shareholders, 
and a reserve fund was not built up to meet the ordin 
ary emergencies of mining. It is indeed a great 
tribute to the richness of the ore bodies of Cornwall! 
that they have been able to yield such great wealth 
and profit under such adverse mining and metallur 
gical conditions. 

Another bad feature was the wastefulness of the 
methods which used to be in vogue. One may cite 
the tailings which are now being so successfully 
re-treated. Millions of tons of dumped stone, con- 
taining values which would not be tolerated now-a- 
days, are scattered about all over the county, and are 
monumental evidence of the wastefulness and ineffi- 
ciency which characterised a period when fortunes were 
frequently made out of very small capital outlays. 

The general conclusions reached with regard to Corn- 
wall may be summarised as follows: At least one 
hundred and eighty million pounds worth of tin alone 
(taking tin at £140 per ton) has been won from Corn- 
wall. The balance of evidence strongly favours the 
view that the mineral wealth awaiting extraction far 
exceeds this amount. Nearly all of this past pro- 
duction has been won by antiquated and uneconomical 
methods, and has been accompanied by tremendous 
wastage ; nevertheless, the profits from the winning 
of this metal, though not accurately assessable, are 
known to have been enormous. It has been won 
principally by shallow mining, Cornwall being almost 
a virgin country below about 1000ft. from the surface. 
Yet it is quite practicable to mine to five or six times 
this depth. 

The natural resources of Cornwall are such that it 
could probably, under modern conditions, maintain 
an annual output greater than at any previous period 
in its history, and once again take a prominent place 
amongst the world’s tin fields. Hence deeper mining 
and modern methods coupled with sounder finance 
| are regarded as conditions required to render Cornwall 
again a prosperous mining country. The visitors were 
shown many commendable efforts in the direction of 
| modernisation of methods and one of deep mining full 
of promise. 

The proceedings of the joint meeting started on 
| Tuesday, July 16th, the programme for the first 
|day including a visit to the School of Mines at 
Camborne, to the engineering works of Holman Bros., 
| Limited, and to Doleoath Mine; on the 17th, the 
China Clay Works at Burngullow, Lanhydrock Castle, 
and tin washing at Redmoor were visited ; on the 
18th, St. Michael’s Mount and Trenwith Mines ; on 
the 19th, the safety fuse factory of Bickford, Smith 
and Co., Limited, South Crofty, and King Edward's 
Mine, and the rock drill works of R. Stephen and Son ; 
whilst on the 20th a delightful excursion down the 
| river Fal, followed by a drive and a visit to ** Rosehill,” 
| brought the interesting official programme charmingly 
| to an end. 
| The work of the week opened quite modestly with 
| the visit to the School of Mines, where the chemical and 
metallurgical laboratories and museum were inspected, 
and except in some minor details there is nothing to add 
to the description already given in THE ENGINEER, 
August 4th, 1899. During the past session, 1911-12, 
students taking the regular courses numbered 134 
and came from all parts of the United Kingdom, from 
the Colonies and India, and a few from other countries. 
It may be noted that the present situation and circum- 
| stances of the school are extremely fortunate, and 
| nowhere else in the United Kingdom is there such a 
| combination of favourable circumstances for education 














in metalliferous mining, as the following particulars 
show :—(a) Cornwall has exceptional mining tradi- 
tions running through centuries ; (b) the position of 
the school is in the heart of present metalliferous 
mining operations ; (c) the school itself has the unique 
advantage of possessing a mine which is used exclu- 
sively for the giving of practical instruction to the 
students in their profession ; (d) it has the run of 
other important metalliferous mines which are most 
effectively equipped for breaking, raising, stamping, 
and dressing ores; and (e) it is in immediate 
proximity to extensive engineering works which are 
mainly devoted to the production of modern mining 
appliances, such as pumping engines, compressors, rock 
drills, fuses, &c., and to which students have access 
for observation and instruction. 

After inspecting the laboratories and the excellent 
collection of minerals, a short walk brought 
the visitors to Messrs. Holman’s works, of which 
the rock drill department was first inspected. 
The shops presented a very busy scene, and 
the niceties connected with the manufacture of 
these interesting little machines could be con- 
veniently studied and admired. A group of auto- 





matic and semi-automatic turret lathes proved par- 
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ticularly attractive. Some of these were producing 
nuts, others bolts from round and _ hexagonal 
bars. There, too, were milling and grinding machines 
in great variety. Most of the turret, automatic 
lathes, and milling machines in use were supplied 
hy Alfred Herbert, Limited, of Coventry. There 
were several automatic screw-cutting lathes made by 
Parkinson, and a few flat turret lathes made by the 
Jones and Lamson Machine Company. The high- 
speed engine lathes were by Dean, Smith and Grace, 
Limited, of Keighley, but most countries were repre- 
sented, as there were German drills and planers, 
American lathes and cold sawing machines, and one 
of the latest type Heald internal grinders. Moreover, 
the first Hartness ‘‘ Lo-swing” lathe shipped to 
Iongland was to be seen. 

In the testing-house all drills are assembled and 
tried under pressure before being sent out. Some 
displays before the visitors testified to fitness of the 
work turned out. These tests included the latest 
hand hammer drill, which weighs 36 lb. complete, with 
automatic twist, automatic lubricator, and stress 
retaining chuck. An air-feed stope drill with hand 
twist was also shown. All parts are standardised. 
The new Holman air valve drill varies in sizes from 
2hin. to 3gin. diameter, and is used for drilling holes 
up to 16ft., of a diameter varying from 3in. to 1}in., 
the larger size being capable of drilling holes up to 
30ft. deep and from 4}in. to 1 in. in diameter, especi- 
ally in the case of shafts and quarries. 

In the inspection department the hardness of com- 
ponent parts was being tested, and ring and plug 


limit gauges were in use; whilst the tool-room con- | 


tained an interesting variety of grinding tools and 
saw sharpening machines. There were fitting shops, 
smithy, hardening shops with large annealing and 


hardening furnace fitted with a recording pyrometer, | 


also an experimental department where a meter was 
in use for registering the cubic feet of free air used, 
and where indicator diagrams, reproduced below, 


terms which are possibly quite new to him fully ex- 
plained. The chemistry of colloids is, of ‘course, 
now recognised as of great importance, and, although 
the successful gold mining engineer‘ or rubber works 
manager may feel disinclined to apply his mind to 
this somewhat abstruse branch of chemistry, yet it is 


hopes to succeed them cannot afford to ignore the 
matter. Many purchasers of the book under review 


they consider themselves more in a position to follow 
and criticise; but this, of course, does not detract 
from the value of the information given or testify 
in any way to its superfluity. In Chapter II. the 
chemistry of raw rubber is treated pretty fully, 
especially with regard to recent research on the sub- 
ject of its molecular constitution. While testifying 
to the superiority of the wild Brazilian Para rubber 
over the Eastern plantation product, the author 
retains a somewhat open mind as to the cause, which 
we are inclined to think is most probably due to the 
age of the trees in the valleys of the Amazon and its 
tributaries. Raw rubber is still, surprising though 
it may seem to many people, bought entirely from 
inspection and without the ancillary aid of chemical 
analysis; hence the subject of correct sampling 
has never come under close discussion, such discus- 
sion, we mean, as has occurred in the case of ores and 
metals, and more particularly wood pulp. The few 
lines which the author gives under the head of 
sampling are quite to the point, but a great deal of 
work yet remains to be done before one can be certain 
that a satisfactory mode of procedure has been evolved, 
and it is quite certain that the same procedure 
will not give equally satisfactory results with all 
| classes of raw rubber. The topic of synthetic rubber 
is one of general interest to shareholders in rubber 
/companies now paying fat dividends, and there is 
| little in Mr. Potts’ book to cause them alarm. He 
says that isoprene will have to be manufactured 
at a much cheaper rate than is at 
present the case if synthetic rubber 
is to become a commercial product, 
and this is a point on which, of 
course, there is general agreement. 
However, it must not be over- 
looked that synthetic rubber is now 
a fact, and that, although it may 
not be a commercial success, yet it 
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CARDS FROM ROCK DRILL 


were being taken. Of these 1 and 2 were taken from 


the front end of a 3}in. drill and 3 and 4 from the back | 


end of the same machine. The stroke was 6in. It 
will be noticed in the first two that there is no com- 
pression showing, that the drill strikes an uncushioned 
blow, whilst in the second two there is compression 
enough to overcome the velocity of the piston. The 


. Holman patent combined stretcher bar and _ hoist, 


the “‘ air cushion stamper ”’ are also specialities of this 
firm, although they do not restrict themselves to these. 
The consumption of steel at the drill works is about 
75 tons a month, mostly special steels. The output 
is 120 drills a week, which will be increased to 200 
when new shops now in course of erection are ready. 
Leaving the drill works, the other shops of Holman 
Bros., where winding engines, compressors, &c., ar? 
made, were visited. Some light refreshment and 
speeches preceded the departure for Dolcoath Mine. 
with which we shall deal in a later issue. 








LITERATURE. 


The Chemistry of the Rubber Industry. By H. E. 
Potts, M.Se. London: Constable and Co., Limited. 
Price 5s. net. 

Tus volume is a welcome addition to those already 

issued in the series entitled ‘‘ Outlines of Industrial 

Chemistry,” edited by Mr. Guy D. Bengough. The 

author has summarised in a small space most of the 

salient points of rubber chemistry, and has not 
over-weighted his pages with repetition of what is 
already to be found in the three or four other books 
dealing with the rubber industry which have been 
published in quite recent years. He describes 
himself on the title page as of the firm of Hubers 
and Mond. ‘The significance of this announcement 
is left to the imagination of the readers of the book, 
some of whom may, of course, be less ignorant on the 
matter than those men connected with the rubber trade 
from whom we have sought enlightenment without 
result. At a recent meeting of the Institution of 
Mining and Metallurgy a good-humoured complaint 
was made that the author of a paper on “Gels” 
had not included a glossary of terms in his letter- 
press. The rubber technologist, however, who reads 
the first chapter in Mr. Pott’s book on the colloidal 
state has no such cause for complaint, as he will find 





57 Lis. 


has been made and sold by the 
hundredweight, and not only by the 
ounce, which was the highest 
achievement of only two years ago. 
Such rubber must not, of course, be 
confused with the oil substitutes 
which cost a few pence per pound, 
and have long been used more or 
less surreptitiously in the rubber 
manufacture as cheapening agents. 
The author speaks in a_kindlier 
tone of these substitutes than 
many have done, and is _ evi- 
dently prepared to recognise that they possess 
| some virtues. We are not aware of any, ex- 
| cept that of reducing cost without adding to the 
| density or without reducing the suppleness of goods 
| such as water-proof textures. Some German authori- 
| ties have quite recently announced that a certain 
| proportion of oil substitute is actually beneficial in 
rubber insulation, but in this, as in cases of rubber 
| goods generally, the time test is the only really reliable 
| one. By the way, the author, when discussing 
the action of steam on substitute says that this is one 
| of the Admiralty tests for detecting it in rubber. 
| He should have used the past instead of the present 
| tense, because this test was abandoned in 1905 as 
| unreliable, and the saponification test adopted instead. 
Reclaimed rubber is now being used in Great Britain 
| on a much larger scale than was the case a decade 
| 889 5 indeed, our rubber manufacturers are closely 
following the long-established practice of the Ameri- 
cans in this particular The reclaimed rubbers now 
|on the market have a much wider range of values 
| than in the old days, and, though sorts may be pur- 
| chased at 3d. per pound, the bulk of the business is 
| done in material of much higher intrinsic merit 
and price. The subject is somewhat cursorily treated 
by the author, probably from considerations of space, 
though the chemical reactions involved in the carry- 
ing out of the high-pressure alkali processes now used 
on the large scale seem to come well within the pur- 
view of the chemistry of the rubber industry. This 
increased employment of reclaimed rubber is, of 
course, all against the growers of raw rubber, who 
hope that the clause in the specifications of the Govern- 
ment department forbidding the use of reclaimed 
rubber will not suffer any modification. Only a 
brief reference is made to the reforming of rubber 
waste, a process of manufacture which does not seem 
to have altogether come up to the expectations of 
those engaged in exploiting the patents connected 
with it. The important topic of vulcanisation finds 
adequate discussion in Chapter V., and in the succeed- 
ing and last chapter vulcanised rubber is trsaated 
mainly with regard to its chemical analysis, an opera- 
tion which the author describes as exceedingly 
complex and requiring the utmost skill, care, and 
experience. Her2 we are quite in agreement with 
him, and, although, of course, we are not blaming 
him, it is with a shade of disappointment that we have 








will doubtless jib at Chapter I. and pass on to what | 


clear that the rising generation which in due course | 
| interesting chapter, and we must conclude our notice 


come to the end of the chapter without finding 
solutions of the various problems which have baffled 
the rubber analyst in past years, and which the busy 
man is always hoping will be sooner or later solved 
by the young enthusiasts who have been attracted 
in recent years into the field of rubber chemistry. 
Space prevents us commenting in detail on this 


| of the volume with a word of tribute to the author’s 





clear and concise style in the presentation of his 
subject. 


By Fred T. Jane. London : 


All the World’s Air Craft. 
Price 


Sampson Low, Marston and Co., Limited. 
21s. net. 


Tuis is Mr. Jane’s third annual attempt to provide us 
with a record of all the aeroplanes and airships in the 
world on the same lines as those adopted in his well- 
known annual production dealing with the world’s 
navies. If he is less successful so far with his newer 
than with his older venture, it is perhaps mainly 
attributable to the comparative novelty of artificial 
flight as a practical science. Aeronautics has not 
yet advanced sufficiently to permit of its being rigor- 
ously classified on anything like as complete a scale 
as can be applied to warships. Sharp international 
individuality of design is at present largely wanting, 
although there are indications already that division 
along such lines may one day possess more reason 
than it does at present. Again, the really practical 
flying machines are still very few in number compared 
with those which have been proposed. Yet who will 
be bold enough to separate the one class from the 
other? Mr. Jane has jettisoned some of the more 
obviously ridiculous designs which appeared in his 
earlier editions, yet there are many still included 
which are of little or no practical interest to anyone, 
and which might with advantage be omitted from a 
work of a serious nature such as the volume now before 
us. In fairness, however, to Mr. Jane it must be 
remarked that in most cases the machines we refer 
to are but briefly dealt with, and a reference usuaily 
given to some other source from which information 
concerning them can be obtained. We cannot, 
however, find any palliation for the waste of space 
involved in the general make-up of the book. The 
bulk of the volume would be very considerably 
reduced if the numerous blank pages or almost blank 
pages were discarded. 

In spite of its defects the volume is a most interest- 
ing commentary on the progress of aeronautical 
design. It is only necessary to compare the present 
issue with that of last year to realise the rapid strides 
being made in this new art. Quite one of the most 
notable features revealed in this year’s issue is the 
tendency for the distinction between the monoplane 
and biplane to vanish. The staggered biplane and 
the tandem monoplane, to say nothing of the machine 
which can be converted to a biplane or monoplane 
at will, are gradually abolishing the significance of 
this style of nomenclature. Of equal interest is the 
relatively unimportant place which airships as com- 
pared with aeroplanes are beginning to occupy. 
Indeed, for all practical purposes France and Germany 
alone may be said to be devoting serious attention 
to these unwieldy machines. According to Mr. Jane 
each of these countries has twenty-four airships built 
or being built. It is interesting to note that Germany 
so far has lost ten airships, of which five were Zeppe- 
lins. If we add the recently lost Schwaben to this 
number it follows that the rate of mortality among 
dirigible balloons is something very near 1 in 3. _ It is 
therefore not alone in the substitution of the word 
“ aircraft’ for the word “ airships’”’ in Mr. Jane’s 
title that we can foresee the passing of the dirigible 
balloon. 

The book contains in addition to the catalogue ot 
aircraft a section devoted to the world’s aerial engines, 
and a third forming an aerial trades’ directory and 
*“Who’s Who.” The illustrations, on which so. much 
of its value depends, are on the whole good, but there 
are quite anumber of the half-tone blocks which show 
lamentable signs of not having been reproduced from 
original photographs. This and other defects will 
no doubt be remedied as fresh editions appear. 





SHORT NOTICE. 


The Elements of Structures. By George A. Hool. 
London and New York: McGraw-Hill Book Company. 
Price 7s. 6d. net.—The usual American text-book on any 
engineering subject is such 9 poor affair that it is with 
pleasure that we testify to having found one at last 
which is worthy in every way of our esteem. Careless 
phraseology and careless illustrations are absent im this 
volume. Indeed, the author’s clear style of exposition 
will alone make it valuable to the student, while the illus- 
trations are better done than in any similar work, English 
or American, which we can recall. It is unnecessary for 
us to outline the contents of the work ; they fall under the 
usual headings. But we may say that to whatever par- 
ticular section of the book we turn we find the matter 
handled in a highly original manner. The idea of the short 
introductory summary at the commencement vf each 
important division of the subject strikes us as particularly 
helpful. The book has distinct character. It is not the 
hastily compiled production padded out with extraneous 
matter such as we are accustomed to expect from American 
authors. It is a volume for which there is a very distinct 
need, and this is more than can be said for many others 
on the same subject, 
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A UNIVERSAL TORSION METER. 





| indeed, reason to assume the contrary view, especially at 


high speeds. 
Another point about this meter is that it is wholly sup- 


Ar the end of an article on “‘ The Measurement of Shaft | ported on the shaft, the measurement being made by the 


Horse-power”” in our issue of October 20th, 1911, we 
referred to a new type of torsion meter which was at that 
time the subject of experimental trials, and which has 
since been fitted successfully to both turbine and recipro- 
cating engined vessels. 
respects an improvement upon the purely mechanical 
Denny—Edgecombe torsion meter, which is not suitable for 
use where there are rapid fluctuations of torsion of large 
amplitude such as are present in the shafting of most recip- 
rocating engines. The purely mechanical type is intended 
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Fig. i—-DIAGRAM FROM RECIPROCATING ENGINE SHAFT 


for turbine engine shafting only, where the torsion is more 
nearly uniform. The new Denny—Edgecombe electro- 
mechanical meter is applicable to measurement of torsion 
on shafting driven by any kind of engine whether steam, 
reciprocating, Diesel, turbine, or electric drive, and the 
indication is as steady for one as for the other. It has the 
valuable quality that the readings give the mean of the 


torsion during the whole revolution, and not results based | 
on a snap reading at only one, or at most two, points of it, | 
a most important quality, for if there be periodic variations | 


of torsion set up by propellers, vibration of ship or engine, 
a snap reading, while it apparently shows little variation, 
is still only the repeated readings at one particular point of 
a revolution, and does not necessarily represent the mean 


It is a variation of, and in some | 


multiplication gear which revolves with the shaft, the indi- 

















Fig. 2—INDICATOR 


cation being simply transmitted to an indicator in any con- 
venient position on the ship by electrical methods. 
There is therefore no possible error due to relative altera- 
tion of position between the shaft and hull, a feature which 


with its indicator. These illustrations represent one of two 
meters supplied to Messrs. John I. Thornycroft and (o,, 
and similar to others ordered by Messrs. Wm. Denny 
and Co. and the Royal Italian Navy Authorities. Figs. 5, 
6, 7, and 8 give an outline of the meter with its indicator 
and brushes. It consists of a tube and stump made in 
halves as usual, each having an arm, the arms being in 
close proximity One arm carries a small rack of toothed 
gearing, the other carries multiplying gear, so fitted that it 
can be adjusted with its small toothed pinion engaging 
accurately in the rack. Thestump and the end of the tube 
remote from the arms are secured to the shaft. It is evi- 
dent that any twist of the shaft will show a relative dis- 
placement of the arms in the transverse direction, and a 
corresponding movement of the light multiplying geur, 
for the tube does not twist whether the shaft be stationary 
or revolving. This movement causes a small light balanced 
pointer to traverse an accurately divided scale on thie 
transmitter, like a clock hand on a clock face, from whic) 
the twist can be directly read when the shaft is beiny 
torqued by means of applied weights in the shop. Whe 
the shaft is being twisted by the engines of the ship it 
not possible to read this scale directly, for the transmitter 
revolves with the shaft. Electrical transmission is ther: 
fore used to bring the reading on to a stationary indicat«: 
situated in any convenient position. The transmitt«: 
consists of a dial secured to the frame of the multiplyin 
gear and containing a thin strip of resistance ribbon oj 
great length. This ribbon is folded by a special process ii: 
inch folds, and is disposed radially round a groove formed 
in the dial for the purpose ; each fold is insulated from it» 
neighbour by a strip of mica, the strips being of the san. 
thickness, each being tested by micrometer measurement 
The whole resistance is pressed into position, bedded wit! 
insulating material, and stoved until hard and dry, th: 
surface being afterwards turned off and finally ground 
smooth. A cover plate is fitted which leaves only a smal! 
portion of the ends of the folds of ribbon exposed about « 
quarter of an inch in width, and this plate has an engin 
divided seale of degrees upon it. The folds of ribbon ar 
extremely close together and form practically a continu 
ous resistance. There is attached to the pointer of th« 
transmitter mentioned above a small contact finger which 
moves over the folds of this resistance ribbon, and by 
means of an indicator its position on the scale can be at 




















Figs. 3 and 4—DENNY-EDGECOMBE ELECTRO-MECHANICAL TORSION 


reading over a whole revolution ; hence it may be higher 
or lower than the real mean torsion, and there is absolutely 
no indication to show whether there is a possible error or 
not, for the fluctuations are invisible upon a revolving 
shaft, even where they have very large amplitude ranging 
from a minus reading to one which is more than double the 
mean torsion, as is actually the case in some reciprocating 
engines. A reference to Fig. 1, which is a reduction from 
a diagram taken from the shaft of a reciprocating engine 
when running at sea, with a Denny—Edgecombe meter 
specially designed to record it, will make the matter clear. 
If it were attempted to measure the mean torsion of such 
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Fig. 5-THE TORSION METER 


a shaft with a snap reading at one or even two points, it is 
evident that the error involved would make the indica- 
tion absolutely unreliable, for it might be taken at any 
point on the curve, and yet it would appear as a steady 
spot or line, because it always recurs at the same phase of 
each revolution. Now, if any small periodic fluctuation 
should be present on the shafting of turbine steamers from 
any cause, it will make snap readings liable to be misleading 
also, but to a smaller extent ; it is not therefore good prac- 
tice to assume uniformity of torsion in all cases; there is, 





Multiplying Gear 


may be present in any ship, and which is known to exist 
to a serious extent in light vessels with high powers. This 
is also an indeterminate and elusive factor which may 
cause error in meters that have any part of the measuring 
apparatus attached to the hull of the ship, and it gives no 
sign of its presence either, because the zero position repeats 
itself when the ship is at rest and deflection has disap- 
peared. 

A last feature is the ease with which the static test of 
shafting can be made. The meter is secured to the shaft 
in the testing shop in the position it will occupy in the ship, 
the pointer on the transmitter is set to zero when the 
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beams and scale pans, but no other weights, are applied to 
the shaft ; all that is then necessary to do is to apply the 
loads and read the multiplied angle of twist from the trans- | 
mitter direct for each incrementof moment. No electrical 
transmission is in this case necessary, because the shaft is 
not revolving. This reading can be made more easy to 
obtain if desired by along temporary pointer with a large 
scale temporarily fitted to the transmitter, but this is only 
necessary for very small angles of twist. 

Figs. 3 and 4 show the general appearance of the meter 








| ammeter coils D D’ and back to the accumulator. 





any time determined. Electrical connection is made 
between the two ends of this resistance ribbon and two slip 
rings on the body of the meter. Current is collected from 
these slip rings by two brushes, Fig. 9, of special protected 
design, which are the result of much experiment, and by 
means of which there is perfectly uniform transmission 
of current under all conditions of vibration or speed. 
Fig. 8 shows diagrammatically the method of transmission 
to the indicator. A is the contact finger which is moved 
round its dial on the revolving arm of the meter by the 
multiplying gear. As the shaft twists, A turns on its 
centre and the end of it moves over the ends of the con- 
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Fig. 6—THE INDICATOR 


tinuous resistance ribbon BB’. In order to make this 
movement readable when the shaft is revolving the ends 
of the ribbon are connected to two insulated slip rings C C’ 
on the meter, having self-adjusting brushes. By means of 
these slip rings and brushes current is carried to the 
There 
are thus two complete electrical circuits. Starting from the 
accumulator the current is earthed and passes by way of the 
shaft and meter to the contact arm A, there it divides and 
passes through the resistances B B’ to the slip rings C C’ 
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and so on to the two coils D D’ of the ammeter, which is 
differentially wound, and then back to the accumulator. 
It is evident that if the resistances B B’ are equal {as they 
are when the meter is set at zero) there is a balance of 
potential, and the ammeter takes up a definite position 
which is its zero for readings. Now if the end of the finger 
A moves round the ribbon, as it does when the shaft is 
twisted, the resistances of B B’ become unequal and the 
balance is upset ; this moves the ammeter pointer a dis- 
tance corresponding to the movement of A, and thus indi- 
cates its position when running. 





The indicator is a specially made differentially wound 


FAd, wsting & Securing bolt Flatted for a spanner 
and screwed into the gun metal bridge. 














in the ship, for before the multiplying gear is finally put 
in mesh with the rack the contact finger may be moved 
round on the scale of the transmitter and the correct posi- 
tion of the indicator pointer on its own scale verified. The 
multiplying gear is enclosed to keep it free from dirt and 
water, the spindles are all on ball bearings, and there is a 
coiled spring on the spindle of the transmitter pointer 
which prevents any chance of back-lash between the small 
teeth of the gear. The brushes which collect current from 
the slip rings are made to come easily out of contact with 
the rings when readings are not being taken. They are 
arranged on the shutter bolt principle for this purpose. 





un Metal Bridge Contact 














Lock Nut ! 
(It F Screws 
a) Gun metal bridge screwed for 
at adjusting & securing bolt. 
4 Studs screwed 














T 
z, Pas into the arm. 
SJ (} é Bolts & Nuts 
N 








x 






SHSISTO TS 4 


~~ <. Pointer 
\ 








1 re 































Solid % spindle reXiz. 
\ duced i. i, the ends 
fitting Z ball bear: 
8 
i 2 
j Ball _ > 
“bearing ~~ 
r & 
+ & Studs btrewed 2 
to the irm. © 
/ & 
\ Slot in Arm, / S 
\ Gj wide v4 £1 
~ P . 
Bye e 
lx Le | 
| ey 
6 


Tue Encineea 
Fig. 7—MULTIPLYING GEAR 


ammeter, designed to stand the vibrations usually experi- 
enced on fast vessels. It has two scales, one being marked 
red and one black ; each of these scales corresponds to one 
half of the resistance on the transmitter, which is corre- 
spondingly marked in red and black. The scales of the 
indicator are constructed directly from the scales of the | 
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Fig. 9—-SLIP-RINGS AND BRUSHES 
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Fig 8—TRANSMITTER AND INDICATOR 


The*wear of the copper braid is not serious, and extra 


| braids can be supplied to replace worn ones, the brushes 


being easily removable for the purpose. 

Simultaneous comparisons made with these meters and 
others giving only snap readings on the same-three shafts 
show that there may be considerable difference between 
them in some cases. The causes of this difference are 
indeterminate in quantity. It is therefore only safe to use 


|a design of meter which avoids the possibility of these 


errors. With these points in view and from a long expe- 
rience of torsion readings the meters under consideration 


| have been evolved. They have been used successfully on 
| H.M.S. Defender, H.M.S. Ariel, the turbine steamers 
| Princess Victoria and Queen Alexandra, also on the recipro- 
| cating engined steamers Erinpura and Arracan during the 


whole of their trials, so they are established in both prin- 


| ciple and practice, and are quite suitable for installing as 


permanent fittings. 

It is perhaps not fully realised how valuable it may 
become to shipowners to be able to log their shaft horse- 
powers as easily as they now log pressure and revolutions. 
The engineer may get a measure of the output of his tur- 


| bine for given initial steam pressures, and the owner has a 


measure of the increase of shaft horse-power in terms of 


| speed demanded by fouling of the ship’s bottom and 


ordinary wind and wave conditions during service. 


GENERAL METHOD OF CALCULATING THE CONSTANT. 
The shaft horse-power on trial can be obtained directly 


| from the static test made in the workshop, without refer- 


transmitter by passing the contact finger over the resist- 
ance definite amounts, as shown by this scale of degrees, 
and marking the corresponding positions of the indicator | 
pointer. Aswitch on the body of the indicator is used for | 
taking ahead or astern readings respectively, one scale | 
being used for each ; it may be the red scale for ahead and | 
the black for astern, or vice versd, but the switch is marked | 
to indicate which scale to use in the particular case. This | 
makes the meter applicable for both ahead and astern | 
readings with either direction of twist, so long as it is care- 
fully ascertained when setting up which side of the trans- | 
mitter, red or black, will be used when going ahead or 
astern. This having been done, the switch is set accord- 
ingly by means of a small cam and stop provided for the 
purpose, and shows ahead in red letters, astern in black 
and white, or vice versd, only two positions of the four- 
sided switch being in use at one time. 

The indicator is provided with two pushes, one for the 
reading and one for test purposes ; the second push puts in a 
permanent resistance and brings the pointer of the indi- 
cator to a definite position which is marked on the scale, 
when the indicator is being standardised to the transmitter, 
it is only necessary to set the zero position and then press 
both reading and test pushes simultaneously to see that 
the indicator is in the same condition as it was when 
standardised. If the pointer does not come exactly to the 
test mark, owing to change of voltage in the accumulator, 
a small movement of the screw adjuster provided will 
correct it and bring it to standard condition again. When 
the meter is fitted and adjusted, all that it is necessary to 
do in order to obtain the torsion of the shaft is to press in 
the reading button and take the reading on the correct 
scale; this reading, multiplied by revolutions and a con- 
stant, is the shaft horse-power, whether for a turbine or 
reciprocating engine. In the case of the latter there are 
rapid oscillations of the contact finger on the transmitter, 
but the ammeter pointer does not follow them ; it registers 
electrically the actual mean of all the fluctuations of resist- 
ance and hence torsion, and it remains steady—at high 
revolutions there is no movement at all of the indicator 
pointer, at low revolutions the fluctuations are faintly 
seen. We thus get the shaft horse-power of reciprocating 
engines as easily as we do that of turbines. If there are 
small fluctuations of torsion on a turbine shaft we therefore 
get the mean torsion correctly, but the fluctuations are 
not evident. 

There is a feature in this meter which makes it very easy 
to test the accuracy of transmission after the meter is fitted 





| ence to the length of shaft between the securing bolts, or 


the amount of multiplication of the torsional angle. The 
moments applied at the test may be plotted on a base of 
the corresponding readings obtained, and when the meter 
is replaced in the ship the value of the turning moment for 
the readings obtained on trial can be read from this curve, 
shaft horse-power being calculated direct from the formula 
T. M. X Revolutions x 24 _ S. H. P. 
33000 
The method of obtaining a constant multiplier which 





| may be used instead of a curve is more convenient in 
| many ways, and this may be obtained from the curve, or 


rather from the straight line of moments, for torsion should 
vary directly as moment applied, therefore T.M. reading 
and the above formula may be recast in the form S.H.P. = 
reading X revolutions X constant. 

Where no test in the workshop is made the shaft horse- 
power can be closely arrived at by using one of the follow- 
ing formule :— 

g@—_ _2-MxL 
K x (D*— d” 
where @ = angle of twist of shaft in degrees, 
T. M. = moment in foot-pounds, 
L = length twisted in feet, 
D = outside diameter of shaft in inches, 
- inside diameter if shaft is hollow, 
= a constant. 
g — 10°-2xT.M.x L 
C x (Dt — d‘) 
where @ = angular displacement in radians, 
T. M. = moment in inch-pounds, 
L = length twisted in inches, 
D and d = diameters as above, 
C = modulus of rigidity. 

These formule are of the same order, and correcting for 

differences in units we find that 

C, the modulus of rigidity = K x 84160 
Taking C at 12000000, K = 142-5, which is nearly 
always within a small percentage of the actual results of 
test, for solid shafts K = 140 is perhaps a more accurate 
mean. 





ars 


or 


Take the first formula, 
.. See GL 
~ Kx (Df=d!) 
and use the dimensions of standard multiplying gear as 





adopted, that is, a pinion wheel 4in. diameter and a large 
wheel 3in. in diameter on the same spindle and turned out 
of the solid, the latter gearing into a 4in. diameter wheel on 
the contact finger and the former gearing into the rack. 
Now the rack is, say, ?2in. diameter. 
.. Multiplication of @ from shaft to pinion = 22 + 4 = 44, 
Multiplication of angle from 3in. wheel to finger = 3 + 4 
Total multiplication of 8 = 264, and reading = % x 264. 
Now T. M.— @x K x (D* —d*)__ Reading x K x (Dt — d*) 
L 264 x L 
ey ey ee Reading x K x (D* — d*) x 2m x revolutions 
apenas 261 x L x 33000 
Now K may be taken at 140 as a mean—perhaps 142 for 
hollow shafts—and all the other quantities are known, so 
that 





S.H.P. = reading x revolutions < constant. 








“CLOSED CIRCUIT” AIR TRANSMISSION FOR 
A GAS-ENGINED VESSEL. 


Our readers will no doubt recall that a short time ago 
—see THE ENGINEER for January 12th—we described and 
illustrated a novel crude oil locomotive, the designs of 
which had been prepared in Glasgow. The feature of this 
invention lay in the means employed for transmitting the 
power developed by a six-cylinder Diesel engine to the 
cylinders of the locomotive. Briefly stated, we may 
say that the system consisted of compressing air by means 
of the Diesel engine, of heating the air by the exhaust 
gases and of utilising the heated compressed air in the 
locomotive cylinders, much as steam is at present used. 
It must further be mentioned that the exhaust of air from 
the locomotive cylinders was not allowed to take place 
direct into the atmosphere. The exhaust air pipe was 
instead led back to the inlet branch of the air compressor, 
so that the air used was caused to flow in a closed circuit 
and was therefore employed over and over again. 

In concluding our previous article we indicated that an 
actual example of this new system of transmitting power 
was then under construction, not, however, as applied to a 
locomotive, but as adapted to the needs of marine propul- 
sion. When in Glasgow recently a representative of this 
journal had an opportunity accorded him of inspecting 
the marine plant as it stood ali but completed in the 
shops of the contractors. In the present article we propose 
to describe and illustrate this installation. 

In at least two important respects the marine installa- 
tion is essentially different from that: of the locomotive. 
The first difference is easily explained, and consists simply 
in the substitution of a gas engine compressor for the Diesel 
engine compressor. The second point of difference cannot 
be stated so concisely. To explain it, we will compare 
the two plants point by point. 

In the marine installation we have a constant speed 
gas-driven air compressor corresponding to the constant 
speed oil-driven air compressor of the locomotive. 
Corresponding to the locomotive cylinders there is in the 
marine plant a propelling engine directly coupled to the 
propeller shaft. If the analogy were complete the closed 
air circuit starting from the gas-driven compressor would 
take in both sides of the propelling engine piston, and then 
return to the compressor. Instead of this, however, 
the closed circuit in the marine plant only takes in one side 
of the propelling engine piston before returning to the 
compressor. The side of the piston not included in the 
circuit is utilised for the development of further power ; 
this end of the propelling engine cylinder becomes, in 
fact, a single-acting gas engine. 

Thus, looking broadly at the marine plant, we have two 
single-acting gas engines, one running free and the other 
coupled to the propeller shaft. Beneath the piston of 
the first, air is compressed, and beneath the piston of the 
second this air is expanded. A closed circuit is esta- 
blished by leading the air exhaust pipe from the second 
engine to the inlet branch of the first. In this way the 
power developed by the first engine is transmitted to the 
second, and the power transmitted to the propeller shaft 
is the sum of that developed by the gaseous explosions in 
both engines. 

In Fig. 1 we give a view of the complete plant, as erected 
in the shops. Starting at the extreme left we have first 
the gas producer, secondly, the gas scrubber, then the 
gas-driven air compressor, and, finally, the gas-and-air 
driven propelling engine. It is to be noticed that although 
the two engines are shown close up to one another in this 
engraving, they may be arranged in any convenient 
relative position. They are not mechanically coupled, 
and there is no particular reason why, if so desired, the 
compressing engine should not be right in the bows of 
the vessel and the propelling engine right aft. — 

Taking the details of the producer and scrubber as 
granted for the moment, we will refer to Fig. 2, where a 
diagrammatic arrangement of the two engines is shown. 
Each engine has three cylinders, but in our diagram we 
show only one for the sake of simplicity. 

The compressing engine cylinder is of two diameters 
—5}in. and 3}in.—and a correspondingly stepped piston 
works within it. The stroke is 4in. This engine is under 
the control of a governor and is arranged to run at 900 
revolutions per minute, The upper end is the gas cylinder 
proper, while the lower annular space acts as the air 
compressor. The three cylinders together develop 
20 horse-power. 

The propelling engine cylinder is similar but larger than 
that just described. Its diameters are 7}in. and 5in., 
and its stroke is 6in. When working at full speed this 
engine runs at 300 revolutions per minute. As before, 
the upper end is the gas cylinder, and here 20 horse- 
power is developed by the gaseous explosions. The 
annular under-side of the piston is acted upon by the 
pressure of the air coming from the compressing engine, 
so that the total available propelling power is 40. 

Looking again at Fig. 2, we next notice that the exhaust 
from each engine is led to a separate cylindrical heater. 
After passing through the tubes of these heaters the two 
streams of exhaust gases flow into a common silencer. 
The heaters referred to form essential parts of the closed 
circuit, by means of which power is transmitted from one 
engine to the other. By following the arrows marked 
“air”? the course of this closed circuit will become clear, 
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It will be seen that the compressing engine draws in its 
air past a ring valve lying on the step in the cylinder 
walls. On the return stroke the valve A opens and the 
air is delivered into the first of the air heaters where it 
is warmed by the exhaust gases of the engine which has 
compressed it. The two heaters are in free communica- 
tion with one another, and the compressed air is at liberty 
to flow into the second heater where it is still further 
warmed by the exhaust gases of the second engine. From 
this part of the circuit the air is admitted at the right 





moment by the valve B to the underside of the propelling 
engine piston. At the end of the up-stroke the valve C 
opens and the air is exhausted into the return pipe. This 
pipe leads it back to the ring valve of the first engine. 

The detailed construction of the two engines will be 
gathered from the engravings on page 101. We leave 
the reader to study these for himself, and will now turn 
to explain the manner in which the plant works. 

Let us imagine the set ready to start on a fresh run, 
the pressure in the air circuit being everywhere atmos- 
pheric. The first operation consists of starting up the 
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has previously existed between the pipes A and F, and 
establishes communication between the pipes F and G. 
The pressure in the pipe F, therefore, falls, and as it was 
only this pressure which previously kept the isolating 
valve closed, the Jatter is now free to, and actually does 
open. In the same way the rise of the plunger D breaks 
the communication previously existing between the pipes 
H and J, and establishes communication between the 
pipes H and B. The pressure in the pipe H consequently 
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rises, and as it was only the absence of pressure in this 
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Fig. 1-DUNLOP CLOSED CIRCUIT MARINE GAS PLANT 


pipe which previously allowed the atmospheric valve to 
open the latter is now held closed. The sections 6f the 
atmospheric and isolating valves, shown in Fig. 4, will 
make their manner of working quite clear. With the 
opening of the isolating valve and the closing of the 
atmospherie valve we have now a uniform pressure of 
150 lb. throughout the closed circuit, and the set is ready 
to develop and transmit power. 

As the circuit is now closed—that is to say, is of constant 
volume—it follows that a reduction of pressure at one 
point must be accompanied by an increase of prvssure 
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Fig. 2—-DIAGRAM OF ENGINE ARRANGEMENT 


compressing engine, the object being to create an artificial 
atmosphere of 150 Ib. pressure in the closed circuit before 
starting the propelling engine. To effect this an atmos- 
pheric valve and an isolating valve are provided on the 
return pipe—see Fig. 3. The suction of the compressing 
engine draws air in past the atmospheric valve, so that 
pressure begins to accumulate within the delivery pipe 
of the circuit. The propelling engine is meanwhile 
stationary, but as it has three cylinders one of its inlet 
valves will be standing open. The pressure in the delivery 
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Fig. 3 


pipe, therefore, reaches the interior of the propelling 
cylinders, and causes the crankshaft to revolve once or 
twice. The exhaust from the propelling cylinders takes 
place into the return pipe, but it meets the obstruction 
of the isolating valve, and in consequence pressure accu 
mulates in the return pipe on the right of the isolating 
valve. This process goes on until the desired pressure 
of 150 Ib. per square inch is in existence in the delivery 
pipe and the right-hand side of the return pipe. When 


this occurs the pressure within the pipes A and B is also, 
of course, 150 ]b., and is therefore just sufficient to lift 
the plungers C and D, which are loaded by the spring E. 
The rise of the plunger C breaks the communication which 


at another. Further, so long as the pressure in the return 
pipe is the same as that in the delivery pipe, the propelling 
engine will remain stationary. It follows, then, that with 
the opening of the isolating valve and the closing of the 
atmospheric valve the suction of the compressing engine 
reduces the pressure in the return pipe, while the delivery 
stroke increases the pressure in the delivery pipe. The 
propelling engine therefore begins to revolve, and as each 
engine has got three cylinders the continued working of 
the set results in the maintenance of a practically constant 
pressure—say, 50 Ib.—in the return pipe and a practically 


moved so as to increase the pressure on the plunger D, say, 
to 250ib., and to decrease it on the plunger C, say. to 
50 lb. The handle K thus affords a means for controlling 
the difference of pressure in the delivery and return 
ipes. 

We have now got the propelling engine running under 
a definite and adjustable difference of pressure. To con 
trol the speed of the propelling engine one or more of the 
compressing engine cylinders are cut out. To effect this 
the valves A—Fig. 2—are constructed on the same 
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principle as the atmospheric valve—see Fig. 4. The back 
of the valve A can thus be exposed either to the delivery 
pipe pressure or to that of the atmosphere. When the 
latter is the case, the valve is prevented from closing, 
so that the full delivery pressure is admitted at all times 
to the interior of the cylinder in question. The ring 
valve is thus prevented from lifting, and there being there 
fore no inlet of air there can be no compression. 





Atmospheric 
Valve 


Fig. 4 





The reversing gear consists of the movable cam shaft 
This gear is provided only on the pro 
pelling engine, as, of course, the compressing engine 
always runs in the one direction. It will be seen that the 
cam shaft is moved by compressed air plungers A, B, and C. 
The three pipes D, E, and F are taken to a common control 
valve, which can connect them with the pressure in 


shown in Fig. 5. 














Cc B 
Mid-Gear” “Astern” “Ahead” 
Plunger Plunger Plunger 
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Fig. 5—-REVERSING CAM SHAFT 


constant pressure—say, 250lb.—in the delivery pipe. 
The compressing engine is now obviously transmitting its 
power to the propelling engine, and the power thus being 
transmitted to the propeller shaft may, if required, be 
augmented by charging and firing the upper ends of the 
propelling engine cylinders. 

It will be noticed that the maintenance of any difference 
of pressure between the delivery and the return pipes is 
impossible so long as the handle K—Fig. 3—is in the posi- 
tion shown. For if the pressure in the return pipe is less 
than 150 Ib., the plunger C will fall and establish communi- 
cation between the pipes A and F, thus closing the isolat- 
ing valve and preventing the transmission of power. 
Obviously, then, as soon as the artificial atmosphere of 
150 lb. is established in the circuit the handle K has to be 


the delivery pipe of the closed circuit. The gear, as repre- 
sented in Fig. 5, is in the mid-position. The pipe F is 
open to the delivery pipe pressure, and the loose plunger C 
has moved to the right as far as it can go, until it is brought 
up against the shoulder in its cylinder. The plunger A 
is constantly acted upon by the delivery pressure, but, as 
its area is less than that of the plunger C, it is clear that 
the latter will force the cam shaft to the right until it 
reaches the mid gear position. If, now, the vessel has to 
be put astern, pressure is admitted to the pipe E. This 
pressure finds its way between the faces of the plungers 
B and C, and, as the plunger B is greater in area than A, 
the cam shaft is pushed still farther to the right until the 
plunger B comes against the shoulder in its cylinder. 
To put the vessel ahead, pressure is exhausted from both 
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the pipes E and F, and the plunger A allowed to move 
to the left as far as it will go. 

We may add that the valve controlling this reversing 
gear also controls the delivery valves A—Fig. 2—of the 
compressing engine, and that the handle on this controlling 
valve is operated much after the same style as a tramway 
controller. In other words, from the mid-gear position 
its first puts either the ahead or the astern cams into posi- 
tion, according to the direction in which it is moved, and 
then cuts in first one and then two, then three of the com- 
pressing engine cylinders. Its action is, of course, opposite 
to this when the handle is being returned to mid-gear 
position. 

The design of the gas producer used in conjunction 
with this plant is shown in Fig. 6. We can only say here 
that it is intended for working with ordinary coal slack, 
and that it is of the up-draught under-feed type. It is 
fitted with a rocking grate, a vertical worm, and stirring 
arms. The scrubber is of the ordinary coke-filled type. 
Suitable vent pipes are provided on the producer and on 








the engines, so that the incombustible gases formed 
when starting up the producer may be passed off. 

Such is a brief description of this novel plant. There 
are many points in connection with it which we have not 
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Fig. 6—GAS PRODUCER 


mentioned, but, as the plant is more or less an experi- 
mental one, consideration of these details may for the time 
being be omitted. We have attempted to give above only 
a general outline of the principles underlying the design. 
That the plant is a wide departure from anything pre- 
viously conceived will, we think, be admitted by all. 
It is therefore fitting that we should close our account 
with a statement of the leading claims made for it by its 
inventor, Mr. James Dunlop, of Glasgow. - 

First and foremost, the installation is intended to 
demonstrate that gas producers and gas engines may be 
operated on board ship under the same conditions as pre- 
vail with steam engines, and that gas engines can be 
coupled directly to the propeller shaft without the inter- 
vention of clutches or gearing of any sort, and still be 
capable of being started, stopped, or reversed at any 
time without in any way depending upon a supply of 
stored-up energy for these purposes. In the second place, 
it is claimed that the problem of operating the auxiliary 
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machinery on board a boat driven by such an installation 
as we have described is no more difficult than that met with 
ina steam-driven ship. Thusall the auxiliary machinery is 
driven by compressed air, and need be in no way different 
from that at present in use for steam. The exhaust 


from such auxiliary machinery is, of course, returned to 
the compressing engine, so that it may form part of the 
A third point claimed for the plant is 


closed circuit. 


| Street, Glasgow. 


that of lightness as compared with an ordinary gas plant 
of equal power. The high-speed compressing engine, 
although developing the same power as the propelling 
engine, is smaller and weighs less. Thus there is a dis- 
tinct saving in this respect as compared with a plant 
comprising two direct-coupled engines similar in design 
to the propelling engine. The efficiency of the system 
of transmission adopted is claimed to be very high, due to 
the adiabatic compression and expansion of the air in the 
circuit, and to the use to which the heat of the exhaust 
gases is put. To what extent this latter effect is relied 
upon may be judged by anyone who will calculate the 
volumes swept through by the pistons of the two engines 
when they are running at full speed. The compressing 
engine, it will be found, is apparently too small for the 
propelling engine. The expansion of the air in the heaters 
is, of course, the compensating feature. 

Like the locomotive described in our previous issue, 
this plant has been designed, and, in addition, constructed, 
under the Dunlop patents now being developed by 
** Closed Circuit ’? Air Transmission, Limited, 10, Jamaica- 
The plant is, we believe, shortly to be 
subjected to a thorough test, and we hope to be able to 
publish the results in a future issue. 








VACUUM BRAKE EJECTOR. 


Aw ejector of the combined type with features differing 





is illustrated in the accompanying engravings. 2 
shows a general view of the instrument, and Fig. 2 shows 
the internal arrangements in section. 


operated when the controlling handle is moved to the 
“brake off”? position, and no movement of the valve 
is caused when the driver’s handle is moved from the 
‘running ” to the ** brake on ”’ position. The steam valve 
is easily removed for inspection and regrinding by un- 
screwing the cap shown. 

The air admission valve B is also of the mushroom 
pattern. It has top and bottom guide spindles sliding 
in guides in the casing, and is operated by a second cam 
on the spindle C attached to the driver's handle. ‘The 
chamber above the air valve is open to the atmosphere, 
while the under side of the valve communicates dire ‘tly 
with the train pipe, communication between the upper and 
lower chambers being controlled by means of the air 
valve. When the driver’s handle is moved to the * brake 
on” position the cam shaft revolves and the cam raises 
the valve, allowing air to enter the train pipe. In the 
“running ” and “ brake off ’’ positions the valve remains 
closed. It will be seen that the valve itself is only raised 
when the handle is moved from the “running ”’ to the 
* brake on”’ position and vice versed. At all other tines 
it remains at rest, while the rate of admission of air to the 
train pipe can be regulated. As the steam and air valve 
chambers are quite separate, the possibility of condensed 
steam finding its way into the train pipe is reduced to a 
minimum. To prevent any leakage of air from the ejector 


| chambers to the train pipe the two back-pressure valv«s 


| from those embodied in similar appliances in general use | 
Fig. 1 | 


The ejector em- | 


braces two separate steam nozzles, one large and the other | 


into a common exhaust pipe. The smaller nozzle—see 


the centre drawing in Fig. 2— 


- 


| small, each delivering through an independent orifice 


is constantly in use for | 


maintaining a steady vacuum when running, and the | 

















Fig. i—-VACUUM BRAKE EJECTOR 


larger is used to obtain a quick release by restoring the 
vacuum after the application of the brakes. 

The nozzles, as will be observed, are of the sclid jet type, 
and are easy of access for inspection or renewal. They 
are screwed directly into the body of the instrument, and 
the joints are made steam-tight by means of faced collars. 
Steam for the nozzles is admitted by means of two separate 
valves. In the case of the small ejector the valve is direct- 
acting, with a seating on the end of the nozzle. The 
steam for the large ejector is controlled by means of a 
mushroom valve A, shown in the right-hand drawing in 
Fig. 2, with upper and lower spindles sliding in guides in 
the ejector casing. The valve is operated by means of 
a cam on the spindle C, which is connected to the driver’s 


Steam 








Section Through Steam Nozzles 
and Exhaust Pipe. 


Be 
| 
c 





es 
m 
& 
) 


Trai 


Fig. 2—SECTIONS OF VACUUM BRAKE EJECTOR 


controlling handle D. 
chamber is in direct communication with the steam pipe 
whilst the lower part communicates with the large ejector 
steam nozzle. On placing the driver’s handle in the ‘‘ brake 
off’? position the steam valve is raised off its seating by 
the cam, and steam is admitted to the large ejector, and 
quickly restores the vacuum in the train pipe. In this 
connection it will be noticed that the steam valve is only 


| been obtained with the barometer standing at 30in. 





The upper part of the steam valve | 


shown in the Jeft-hand drawing in Fiz. 2 are provided. ‘Ti 
large ejector draws air past both these valves, but the 
small nozzle draws air only past the lower valve. A 
release valve may also be fitted by means of which, when 
the brakes are applied, communication between the smu! 
ejector and the train pipe is cut off and the small ejector 
is set to exhaust the air from the engine vacuum chambe1 
only, thus maintaining a vacuum on the top side of tlu 
engine brake cylinder. 

With_a boiler pressure of 160 lb. per square inch tlv 
small nozzle has shown itself capable of creating a vacuwi 
ot 26}in. mercury, and with both nozzles in use 28in. hay: 
\ 
drop in the boiler pressure to 100 lb. per square inch mad 
a difference of only about Ijin. vacuum. Against an 
air leakage equivalent to a jin. diameter hole, and wit! 
steam at a pressure of 150 Ib., a vacuum of 20in. can |v 
obtained with the large ejector, and 10in. with the smu! 
nozzle. 

The makers of the ejector are Davies and Metcalfe, 
Limited, Romiley, near Manchester. 





On July 13rd and 17th Mr. W. Noble Twelvetrees 
delivered two lectures on ‘* Reinforced Concrete” to thi 
students of the Crystal Palace School of Practical Engi 
neering. The first lecture dealt with the fundamental 
principles of reinforced concrete construction and thy 
general theory of beam design. The second lecture was 
devoted to the principles underlying the design of columns. 
struts, arches, and other forms of structural elements, 
and to various aspects of practica! construction in rein 
foreed concrete. This lecture was illustrated by specimens 
of various types of reinforcing steel, as well as by models 
and photographs of works executed in the United King 
dom. 


STEAM traps for automatically draining water from 
steam apparatus or ranges of pipes are useful fittings ; 
but it is to be feared thaf in many cases steam users do 
not give them proper attention after they are put into 
use, with the result that their action is often imperfect, 
and many cases are on record where accumulations of 
water resulting from imperfect action have led to serious 
failures. Like any other piece of mechanical apparatus, 
these fittings require occasional overhaul and supervision. 
It occasionally happens that fittings are rendered in 
operative through being wrongly connected to the appa 
ratus they are intended to drain, and a failure arising from 
wrong attachment of this kind is recorded in the Board 
of Trade Report No. 2119, the result being an accumu 
lation of pressure which burst the trap and caused injury 


i 





Section Through Steam and 
Air Admission Valves. 






Train Pipe 


Swain Sc. 


to a man who was near. Had the trap been in working 
order the accident, of course, would not have occurred 5 
but, apart from this, it is desirable in the interests of 
safety that steam traps should, in all cases where there 1s 
risk of their being exposed to full boiler pressure, be made 
capable of resisting such pressure, especially as this can 
be ‘done at the expenditure of very little material or 


expense. 
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MIKADO TYPE LOCOMOTIVE 


FOR THE ERIE RAILROAD 

















LOCOMOTIVES FOR THE ERIE RAILROAD. 


Tue Erie Railroad has recently received from the Bald- 
win Locomotive Works twenty ‘‘ Mikado” type locomo- 
tives for service on the Cincinnati Division. These locomo- 
tives are being introduced in order to increase the capacity 
of the division and relieve freight congestion. The average 
load per pair of driving wheels is nearly 60,000 Ib., and in 
point of total weight the locomotives are the heaviest 
of their type thus far completed by the builders. They 
are built in accordance with specifications furnished 
by the railroad company, and are designated as Class N 1. 

Compared with the Class H 21 «* Consolidation ”’ type loco- 
motives used on this road, the new “* Mikado ”’ type loco- 
motives show an increase in tractive force of 35 per cent., 
in weight on driving wheels of 31 per cent., and in total 


equivalent heating surface of 83 per cent. The H 21 | 





locomotives use saturated steam, while the N 1 engines | 


are equipped with fire-tube superheaters. In making 
the above comparison, each square foot of superheating 
surface is considered equivalent to 1} square feet of water 
evaporating surface. On the basis of water evaporating 
surface alone, the N 1 locomotives show an increase of 
33 per cent. over the class H 21, and this is practically in 
proportion to the increase in tractive force. Therefore 
the increase in relative boiler capacity, measured on a 


heating surface basis, is provided by the superheater, and | 


is approximately 50 per cent. This means incre 


hauling capacity for the new engines plus the added advan- | 


tage of taking the larger tonnage at a higher speed than 
could be maintained by the class H 21 locomotives. 
The boilers of the “* Mikado ’’ type locomotives present a 
few features that are worthy of mention. 

The fire-box is radially stayed, and the front end of the 
crown is supported by four transverse rows of flexible 


bolts, which are used instead of the customary arrange- | 
ment of T-irons and expansion Jinks. The depth of the | 
throat, measured from the under-side of the barrel to the | 


bottom of the mud ring, is 23in. 
room for the brick arch, which is supported on four 3in. 
water tubes. The superheater is of the “Schmidt” type. 
It provides 1050 square feet of superheating surface, 
and the elements are situated in thirty-six tubes, each of 
54in. diameter. The dome base and body are flanged 
from a single piece of steel plate. The longitudinal seams 
are all placed on the top centre line. They are welded 
at the ends, and have diamond shaped welt strips inside. 


This provides ample | 


The frames are of vanadium cast steel, with back sec- | 


tions of hammered iron. The front frames, which are 6in. 
wide measure, 7in. in depth over the pedestals. The 
rear frames are in the form of slabs, and are 2}in. wide. 
The equalisation system divides between the second and 
third pairs of driving wheels. The spring links are here 
held by pins, which pass through lugs cast in the frames. 

The steam pipes in these locomotives pass out through 
the sides of the smoke-box, and deliver steam directly 
to the steam chests. The steam distribution is controlled 
by 16in. piston valves, which are driven by Baker gear. 
The valves are set with a maximum travel of 6in. and a 
constant lead of jin. The steam lap is lin., and the 
exhaust clearance j;,in. The valve motions are controlled 
by the Ragonnet power gear. 

The tender is of the “ Vanderbilt ” type, with capacity 
for 9000 gallons of water and 16 tons of coal. The tank 
has a diameter of 8ft. 9in., and the frame is composed 
of 6in. by 4in. angles, with steel bumpers. The trucks 
have cast steel frames and steel-tired wheels. 


These locomotives have a ratio of adhesion of 4.12. 
The weight on drivers is thus fully utilised, and, as has 
been pointed out, the boiler capacity is sufficient to insure 
free steaming. The locomotives have been specially 
designed to meet difficult operating conditions, and, we 
are told that their performance is satisfactory. 


The Baldwin Locomotive Works. 


Class 12 50 1/4 E 22. Road No. 3001. Built for Erie Railroad. 
Railroad Company’s Class N-1. 


Gauge . 4ft. 8iin. 
Cylinders 2S8in. x 32in. 
Valves Balanced piston 
Boiler— 
Type .. Straight 
Materia! ere eer. 
(a ar 
Thickness of sheets oe eer eer eee 
Working pressure .. 8) ae oe ot 
PU vie ss 0s oe Coal 
Staying Radial 





Fire-box 


MUL, Weiss. sso. tae: ke: Wet eel ek ise oe 
Length Se UL AS Re “seRae SE, swe an) sin 
A Se ae ee 
SIRES 5 oa eo ee we cs . .- 88hin. 
at. ee ees Sai, de ae 
Thickness of sheets, sides .. .. .. 2.) ..) Bim. 
3 Ae WERE ay Sue << an 
os pe yaad ae 2, 
” ss tube a? aa? “ade hi Oe 


Water space 


ee es 
_ SOA ae ee ee ar 
MN ial cb rsa erate te” Ouis ee ae 
Tubes 
Diameter .. 53in. and 24in. 





Material 5iin. steel 
ss Ke 2jin. iron 
Thickness .. 5sin., No. 9 W.G. 
os eS er ae Pee yee 
ee eee eee: 232 
Length Ra fee wis) wee veel obama ace eee 
Heating surface 
Fire-box as 188 sq. ft. 
en er 
Pirenrigk Ges: 2. is as sk ee oe SPE TE 
a axl cei tba. 7 $l “acy oe 
Grate area .. 70 sq. ft. 
Driving wheels- 
Diameter, outside .. .. .. .. .. .. .. 63im. 


LP. centre .. . a ee -. 56in. 
Journals geet Sees llin. x 14in. 


Engine truck wheels— 






Diameter, front ieee eee: 

OS a a aa er 

Diameter, back at ee ee RS” 

Journals .. .. .. Sin. X 14in. 
Wheel base- 

Driving 16ft. 6in. 

MN ds) 3k) 50! es 16ft. 6in. 

Total,engine .. .. .. 35ft. Gin. 

Total, engine and tender 66ft. 104in. 
Weight— 

On driving wheels .. aa) aed fsa) oat re 

er 

a. back 54,900 Ib. 

ye ee ee ee 322,050 Ib. 

Total, engine and tender, about.. 485,000 Ib. 
Tender— 

Wheels, number SR en ee 

“ on ta a 

Journals Saree 6in. xX llin. 

Tank capacity .. 9000 gals. 

Fuel capacity 16 tons 

Service - Freight 





THE SECOND LAW OF THERMODYNAMICS 
AND THE “DEATH” OF ENERGY. 


CHARLES P. STEINMETZ, Chief Consulting Engineer, 
General Electric Company.* 





THE second law of thermodynamics may be expressed in the 
form :—‘‘ In any cyclic process, the.sum total of unavailable 
heat energy increases.” Thus, if we transform electrical to 
mechanical energy and backwards, we do not get back the total 
amount of energy, but some of it is converted into heat. Of 
this heat energy at least a part can never be re-transformed into 
any other form of energy, ¢.e., it has become unavailable. Or 
the law may be expressed, ‘* Without expenditure of some other 
form of energy, heat flows only from higher to lower tempera- 
ture ;”’ that is, from a higher heat level to a lower heat level. 
In this form the law is easiest to grasp ; just as water, without 
= of outside energy, flows only from higher to lower 
evel. 

The result thereof is that the total heat energy can never be 
used in any case; but that amount which is still heat energy 
when the lowest heat level or temperature has been reached 
cannot be transformed except by the use of additional energy, 
i.e., it has become unavailable. Thus, of the total heat energy 
in the superheated steam issuing from the boiler, only that 
corresponding to the temperature range from admission tem- 
perature to the temperature of surrounding space can be used ; 
but the much larger amount of heat energy which is still con- 
tained in the steam exhausting into the condenser at atmo- 
spheric temperature is unavailable. 

To some extent availability is relative. The heat energy 
in the steam exhausting into the condenser at atmospheric 
temperature, which is unavailable under ordinary conditions, 
would be available in part if we could exhaust at the tempera- 
ture of liquid air; and of the heat energy remaining in the 
exhaust at liquid air temperature, a further part could be trans- 
formed by exhausting at the temperature of liquid hydrogen, 
&c. Even between the limits of atmospheric temperature 
appreciable variations of available energy, and with it differ- 
ences in the efficiency of steam turbines, &c., are noticeable. 
However, the total heat energy could be made available only 
by dropping down to the absolute zero of temperature, and as 
this cannot exist, all the energy, which is still heat energy at the 
minimum temperature of the universe, has become absolutely 
unavailable, 7.e., it can never be used without the expenditure 
of some other form of energy. 





* From the General Electric Review, Schenectady. 





An analogy is given by water power. Of the energy of a 
watercourse, only that represented by the difference in height 
between the upper level and the lower level is available at the 

oint of development. However, some miles distant, a still 
ower level may exist, and further hydraulic energy made avail- 
able by it; but finally the ocean level is reached. Here the 
water still contains an enormous amount of gravitational energy 
—that corresponding to its distance from the centre of the 
earth. This, however, is now absolutely unavailable, since no 
lower level exists into which the water can be discharged, and 
outside energy would have to be expended to make such a lower 
level. 

The result of this functioning of the second law of thermo- 
dynamics is that the temperature crests in the universe are 
levelled off, the temperature valleys filled up, the amount of 
unavailable heat energy—that below the bottom of the tem- 
perature valleys—is increased ; in other words, the temperature 
of the universe tends towards a uniformity, at which all the heat 
energy has become unavailable. The temperature differences 
in the universe are thus maintained only through the expendi- 
ture of other forms of energy, and other energy is thus continu- 
ously poured into the gulf of heat energy in producing available 
heat energy through temperature differences, which again are 
continuously levelled off and the heat energy made unavailable 
by the functioning of the second law of thermodynamics ; but 
no return path exists from the unavailable heat energy to other 
forms of energy. 

The outcome of this unidirectional transformation law must be 
that finally all the other forms of energy will have been converted 
into heat energy, and all the heat energy have assumed a uniform 
temperature level, i.e., become unavailable. This means that all 
the energy of the universe must finally be converted to unavail- 


| able heat energy, and if the second law of thermodynamics holds 


universally, no return exists from this state ; hence, the universe 
must finally run down, just like a clock. All energy transfor- 
mation will stop, i.e., all motion will cease and the universe will 
be dead. The energy will still be there—the law of conservation 
of energy will not have been offended—but as unavailable heat 
the energy will be dead. It is true that if we define energy as 
that entity which can do work, it is questionable whether the 
unavailable heat energy of the dead universe, which can never 
do any work, can still correctly be called energy. 

The second law of thermodynamics is well founded on our 
experience. The reasoning from this law as to the death of the 
universe is logical. At the same time, the conclusion that the 
universe must run down is not reasonable. If the universe is 
eternal, has existed since infinite time, then it should have run 
down an infinite time ago. But if it is not eternal, but had a 
beginning, what was before ? How could energy begin without 
offending the first law, that of the conservation of energy ? 
Thus, in the final reasoning, we arrive at a contradiction. 

The explanation may be either that we have attempted to 
reason beyond the limits of the capacity of the human mind, 
which, being finite, always fails in the attempt to reason into the 
infinite, or it may be that the second law of thermodynamics 
is not of universal application, is not a general law of Nature, 
but is of limited application only. In the following pages I 
wish to show that the latter is the case. A single exception 
obviously would be sufficient to show that the second law of 
thermodynamics is not a universal law, and that the conclusions 
regarding the death of the world, based on this law, are thus not 
justified. As the thermodynamics of gases is far simpler and 
more completely known than any other branch of thermo- 
dynamics, it would offer the most promising field of study. 

The kinetic theory of gases is probably as fully and conclu- 
sively proven as anything can be by the inductive method of 
science. According to this theory, the heat energy of a gas is 
the mechanical energy of the irregular molecular motion :—The 


; m v2 of the molecules and the atoms in the molecules. The 


second law of thermodynamics, then, is nothing but the applica- 
tion—the natural consequence of the operation—of the law of 
probability. If we bring together two gases of different kinetic 
molecular energy, 7.e., of different temperature, such as a litre 
of air at 30 deg. Cent., and a litre of air at 10 deg. Cent., in such 
a way that the molecules can exchange their motion, 7.e., heat 
can flow between the gases, it is obvious that, in an interchange 
of velocity between the molecules, one having a velocity above 
the average is more likely to lose than to gain velocity ; a mole- 
cule with less than average velocity is more likely to gain than to 
lose velocity. The result of the interchange of velocity—or 
rather of kinetic energy, in accordance with the laws existing 
between bodies, probably the law of gravitation—thus is an 
averaging of the kinetic energy, é.e., an equalisation of the tem- 
perature—in the above instance to 20 deg. Cent. for both litres 
of air. However, the result of the operation of the law of pro- 
bability cannot be a perfect equalisation of the molecular 
energies so that all the molecules have exactly the same energy, 
but sometimes a fast molecule may still gain energy—although it 
is more probable to lose—or a slow molecule may lose. ‘The 
result thus would be a distribution of the kinetic energies 
between all the molecules in accordance with the probability 
law; and the temperature then represents, or is, the average 
kinetic energy of the molecules—is represented by an average 
molecular velocity. This is the velocity found most frequently 
amongst the molecules; but all higher and lower velocities 
exist, becoming, however, more and more rare the further they 
differ from the average velocity, in accordance with the pro- 
bability law. 

Causing heat to flow from a lower to a higher temperature, 
then, means separating the faster from the slower molecules. 
Experience, expressed by the second law of thermodynamics, 
says that this can be done only by the expenditure of outside 
energy. However, such a separation of the fast from the slow 
molecules without expenditure of outside energy would in no 
way contradict the law of conservation of energy, as Maxwell! 
has shown. Assume that we havea volume of gas at constant 
temperature—the two litres of air at 20 deg. Cent. resulting from 
the previous illustration—and have a partition to divide the 
gas volume in two parts. This partition may be perforated 
by numerous minute doors, which we assume to have no weight 
and to move without friction, so thet no energy is required to 
open and close them. Assume now that at every such door we 
place a demon, who opens the door whenever a fast molecule 
comes from the right, or a slow molecule from the left, and lets 
this molecule through ; but does not open the door for a slow 
molecule from the right or a fast molecule from the left. The 
result would then be that gradually the fast molecules would 
accumulate in the left, and the slow molecules in the right 
section of the space; that is, without expenditure of outside 
energy, but through the intelligence of the demons, heat energy 
would flow from the lower temperature on the right to the 
higher temperature on the left side of the partition, against the 
second law of thermodynamics. 

Now these demons exist in Nature. Every cosmic body is 
such a demon, and separates the fast from the slow molecules, 
keeping the latter and sending the former out into space, and 
thereby causing heat energy to flow into space at a temperature 
far above its own temperature. Consider, for instance, our 
earth. In the uppermost regions of the atmosphere, assume a 
molecule which happens to be moving in an upward direction, 
and does not happen to approach another molecule so closely 
that its direction of motion is changed. Such a molecule will 
move upwards, until its motion is stopped by the force of 
gravity, by the attraction of the earth, when it falls back again. 
If, however, the upward velocity of the molecule is sufficiently 
high—above a certain critical value—then this molecule escapes 
from the attraction of the earth into space, and never comes 
back. This critical velocity at which a moiecule escapes from 
the earth is 11,000 m. per second. Assuming the average velo- 
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city of the molecuies of the air, corresponding to an average 
terrestrial temperature of 10 deg. Cent., or 283 deg. absolute, 
as 750 m. per second, then the velocity of 11,000 metre-seconds 


( 11,000 y — 60,000 
Jo0 


deg. Cent. That is, the molecules which the earth sends out into 
the universe have a kinetic energy corresponding to a tem- 
perature of 60,000 deg. Cent.; or, as we may say, by the escape 
of these molecules heat energy flows from the temperature of 
the earth, 10 deg. Cent., into a temperature of 60,000 deg. Cent. 

This brings up an interesting feature. Since the temperature 
of the earth steadily decreases with increasing altitude, we 
usually think of cosmic space as extremely cold—near the 
absolute zero of temperature. Empty space obviously has no 
temperature, since temperature is an attribute of the matter in 
space. Judging the temperature of cosmic space by the kinetic 
energy of the molecules which have escaped into space from the 
larger cosmic bodies and which traverse space in irregular 
motions, we would be led to the conclusion that, far from being 
extremely low, it would on the contrary be of an inconceivably 
high value, probably several hundred thousand degrees Centi- 
grade. This conclusion would better agree also with the very 
simple line spectra of gaseous matter in space, as shown by the 
nebula. 

We may ask, however, whether the kinetic energy of a mole- 
eule which, due to its high velocity, has escaped into cosmic 
space, can still be considered as heat energy. Heat energy is 
the kinetic energy of irregular molecular motion. The differ- 
ence between the heat energy of a gas and mechanical energy 
thus lies in the irregularity of the motion and the size of the 
moving particles, which is such that only the resultant effect 
of the mechanical motions of large numbers of moving particles 
can be perceived. Irregularity of motion, however, is relative 
for if we consider a single molecule which has escaped into space 
by reason of its high velocity, we cannot attribute any irregu- 
larity to its motion. That is to say, its kinetic energy cannot 
further be considered as heat energy ; but the kinetic energy 
of the molecule, which was heat energy while the molecule 
moved in a mass of gas together with other molecules, is mechani- 
cal energy of cosmic motion, and the molecule is a cosmic body 
traversing space under the laws of gravitation, but not subject 
any more to the law of probability of mass action, i.e., to the 
second law of thermodynamics. 

This brings us to the question of the limitation of the concep- 
tion of heat energy, but for this purpose we do not need to go to 
cosmie space. If we consider the vacuum tube, and go to the 
highest vacua—the cathode ray vacuum and beyond—the 
distances between the molecules become so large that the free 
path of each molecule becomes appreciable, and the action of 
the kinetic energy of the individual molecule becomes notice- 
able. But as soon as this is the case, the kinetic energy of the 
molecule cannot well be considered as heat energy any more, 
and the laws of thermodynamics, which, after all, are the laws 
of probability of a mass of moving bodies, begin to fail in their 
application. Thus Crookes proposed to recognise this condition 
of a high vacuum, where the molecules act as individuals, as a 
fourth state of matter. This again throws a sidelight on the 
question of the temperature of the cathode ray tube, or the 
mercury are, in a vacuum. At these very high vacua we may 
say that we cannot speak of a temperature at all, and heat 
energy, as the resultant mechanical energy of molecular motion, 
ceases to exist with the separation of the molecules to such dis- 
tances that their resultant effect vanishes when compared with 
their individual actions. When, however, the kinetic molecular 
energy ceases to be heat energy, the second law of thermo- 
dynamics, which is the application of the law of probability, 
also ceases. 

Spontaneously, heat energy flows from a higher to a lower 
temperature, until equality of temperature is reached, and most 
methods of temperature measurements are based on this law. 
However, even this law is correct only within certain limita- 
tions. For instance, in the atmosphere of our earth, where 
there is continuous interchange of heat energy and the air is 
never at rest, nevertheless no equalisation of temperature occurs, 
and there is no tendency to a condition of equilibrium at constant 
and uniform temperature—the condition of equilibrium is a 
definite and very decided decrease of temperature with increase 
of altitude. If we assume that no heat energy is supplied to or 
withdrawn from our atmosphere, and that the atmosphere is 
very thoroughly mixed so as to reach equilibrium condition, then 
—if for a moment we leave out of consideration the effect of 
condensation of moisture—the equilibrium condition would be 
a uniform decrease of temperature with increasing altitude, 
down to the absolute zero of temperature at an altitude of about 
29 kiloms. (about 18 miles). As function of the altitude, the 


corresponds to a temperature of 283 


theoretical equilibrium condition of temperature, air pressure, 
and air density, are shown in Fig. 1, assuming 10 deg. Cent. as 
The reason for this is obvious. 


surface temperature. In the 
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Fig. 1. Curves wing Theoretical Conditions for Equilibrium of 
Temperature, Ai: Pressure, and Air Density, Assuming os Surface 


perature of 10° C. 





equalisation of ternperature, whether by the molecules in bulk, 
in air currents, or by the motion of individual molecules in heat 
conduction, any upward motion of a molecule is accompanied 
by a retardation due to the attraction of the earth, and thereby 
a decrease of kinetic molecular energy, i.e., of temperature. 
Any downward motion is accompanied by an acceleration by 
gravity, and consequently by an increase of kinetic molecular 
energy and therefore of temperature, and equality of tempera- 
ture throughout the entire atmosphere is thus impossible with 
freely moving molecules ; the theoretical condition of equi- 
librium is the temperature distribution with the altitude, in 
accordance with the adiabatic law. 

In accordance with this theoretical law of atmospheric equi- 
librium, the atmosphere would have a finite limit at about 











29,000 m., at which limit air pressure, density, and temperature 
fall to zero. We know, however, that an appreciable atmo- 
sphere extends very far beyond these limits, and for the upper 
regions of the atmosphere this theoretical law of equilibrium 
thus fails. However, this equilibrium condition is based on 
thermodynamic relations, i.e., is that corresponding to the 
average velocity of the air molecules. The molecules which 
have a higher velocity than the average corresponding to the 
temperature are capable of reaching up to correspondingly 
higher altitudes—-beyond those that would limit the extent of 
the atmosphere if all its molecules had the same average velocity. 
Thus, even in our own atmosphere, and without going beyond 
it into cosmic space, the law of gravitation is doing the work of 
Maxwell’s demons in separating the faster and the slower mole- 
cules, and collecting the former in the higher regions of the 
atmosphere. Thus the second law of thermodynamics does not 
apply to the atmosphere of the earth, since kinetic molecular 
energy is transferred from the regions of lower molecular energy 
to the regions of higher energy ; that is, heat energy flows from 
lower to higher temperature, or, rather, flows against the 
thermodynamic temperature equilibrium. Furthermore, this 
phenomenon is not beyond the limits of heat energy—that is, 
in the range where the molecules act as separate masses —und 
their kinetic energy thus is not heat energy but mechanical 
energy. In the present case, however, the phenomenon applies 
to the resultant kinetic-molecular energy, that is, to the tem- 
perature. The average kinetic energy, and thus the tempera- 
ture of the upper regions of the atmosphere, must be higher than 
that which corresponds to the theoretical thermodynamic 
equilibrium. 

Thus we are led to the conclusion that the second law of 
thermodynamics is not a universal law of Nature, but applies 
only within the limited range of thermodynamic engines from 
which it has been derived. It does not apply to the universe 
as a whole; and the conelusions derived from it, that the 
universe must finally come to a standstill, are not justified. 


STEAMSHIP CENTENARY CELEBRATIONS. 


THE centenary of steam navigation in British waters on a 


practically successful engineering and commercial scale, as repre- | (°'2" : , ; 
. A | uniform from point to point than any other crystal known 


sented by the launch and plying on the river Clyde of Henry 
Bell’s steamboat Comet in 1812, is to be celebrated by Glasgow 
and other Clydeside communities in various ways next month. 
An exhibition illustrating the history and development of steam 
navigation, which it was intended should be opened to the public 
on the 24th of the present month—the date corresponding to 
that of the launch of the Comet—is to be postponed owing to 
the absence from Glasgow at that time of the Lord Provost, who 
has taken a warm interest in the project of the exhibition as 
well as in the subject generally, and will take place on Tuesday, 
August 6th, the centenary of the date on which the Comet 
arrived for the first time at the Broomielaw Quay, Glasgow. 
With the sanction and under the auspices of the Glasgow Cor- 
poration, and under the supervision and management of the 
Museums and Art Galleries Committee of the Corporation, aided 


by an honorary advisory committee consisting of gentlemen | , . , 
| catalogue constitutes a very creditable production, and cannot 


connected with the profession and practice of shipbuilding and 
marine engineering on the Clyde, the exhibition has been 





organised and will be held in the Kelvingrove Museum and Art | 


Galleries from a date early in August until December 31st. 
Arrangements are also being made to celebrate the centenary 
on Saturday, August 31st (the Glasgow trades’ holiday) by a 
grand display of shipping at the Tail of the Bank, in which not 
only the Clyde Trustees, the shipowners and shipbuilders of the 
Clyde and Forth districts, but the shipowners elsewhere whose 
vessels trade to and from the Clyde, and the British Admiralty 
will take part. Moreover a systematic appeal is being made 
for funds to found one or more “ Henry Bell ”’ scholarships in 
the Glasgow Royal Technical College, and if sufficient money is 
forthcoming a suitable steamship is to be purchased and handed 
over to the Technical College to be utilised for the training of 
students in the practical work of engineering and seamanship. 








CATALOGUES. 


W. H. Spencer anv Co., Hitchin, Herts.—This firm has 
sent us a catalogue which illustrates examples of the ** Spencer- 
Hopwood ” water-tube vertical boiler. 

Broom and WabE, Limited, High Wycombe.—A list to hand 
from this firm has reference to a single-cylinder air compressor. 
Prices, dimensions, and other particulars are given. 

AN extensive and well illustrated catalogue has been for- 
warded to us by the firm of Wellman, Seaver and Head, Limited, 
of 47, Victoria-street, London, S.W. It illustrates and describes 
charging machines for open-hearth furnaces ;_ the descriptions 
are printed in English and French. 


STEWARTS AND Luoypbs, Limited, Winchester House, Old | 


Broad-street, E.C.—Section C of this company’s general cata- 
logue has been forwarded to us. It describes several designs 
of branch service connections for use in conjunction with the 
firm’s steel pipes. The connections illustrated are suitable for 
gas, water, and air mains. 

THE British ANTI-VIBRATION AND Norse Company, Limited, 
105, St. Vincent-street, Glasgow.—A catalogue to hand from 
this firm should prove of interest to all who have to deal with 
machinery that produces vibration and noise. The illustra- 
tions show various means that may be adopted for curing such 
troubles. These are accompanied by some very interesting 
reading matter. It may truthfully be said that the catalogue 
is well worthy of a place on the engineer’s bookshelf. 

“‘FrrELEss Steam Locomotives ”’ is the title of a catalogue 
sent to us by Mr. A. G. Amos, of 22, Martin’s-lane, London, E.C. 
The engines considered are built by the firm of A. Borsig. The 
principle adopted is clearly described, and various locomotives 
of this type are illustrated. There is also some interesting 
information concerning the calculation for a fireless locomo- 
tive, hints for determining the size of the engine, calculation 
of working expenses, driving and maintenance of fireless engines, 
&e. 

GREENWOOD AND Bat Ley, Limited, Leeds.—List No. 13,613 
has reached us, which has reference to high-speed crank and other 
shaping machines. It is stated in the introduction that the firm 
is prepared to design and quote for standard machines equipped 
with special fixtures for the production of special work. Par- 
ticular attention is directed to the illustrations showing standard 
machines equipped for machining propeller blades as used on 
torpedoes, and for shaping the radii and cutting V-grooves 
in steel gripping cams. 

Kk. G. APPLEBY AND Co., 10, Victoria-street, London, 8.W.— 
This firm has sent us a copy of its new pamphlet relating to the 
Kerpely revolving grate gas producer. We are told that over 
600 of these producers are now successfully working and pro- 
ducing uniformly good quality of gas from low-grade fuels of 
widely varying nature. The principle of the construction of 
this producer is illustrated and described, the high efficiency 
of the producer is shown by test figures, and the complete satis- 
faction that is given to users is demonstrated by testimonials. 
The Kerpely producer, it is claimed, will produce good gas from 
cheap fuel that will choke up any other type of producer, and it 
will save money on the fuel bill, completely gasify the fuel, 
remove the troubles with clinkering in brick-lined producers, 
and automatically discharge the ash. 


FEORGE CRADOCK AND Co., Wakefield.—An extensive and 
well-bound catalogue sent to us by this firm deals with wire 
ropes suitable for many purposes. It is stated in the intro- 
duction that the qualities and constructions of wire rope vary 
largely according to the working conditions, but an endeavour 
has been made to enumerate the majority of ropes that are 
generally employed. It is also stated that the firm is always 
pleased to suggest the most suitable rope for the duty it has to 
perform, if the user provides information as to the kind of loud, 
speed, size of drums and pulleys, and so forth. The catalogue 
is divided into thirteen sections, which have the followiny 
headings :—Mining, lock coil, clips, rope fittings, flexible ropes, 
““nuflex,”” pulley locks, ropeways, tea shoots, hawsers, cable 
tramways, oil well ropes, and codes. It only remains to say 
that the catalogue is admirably illustrated, and altogether it 
constitutes a very creditable production. 

THE CURRENT Parent INCANDESCENT FirE BRIDGE Com. 
PANY, 29, Corporation-road, Cardiff.—A catalogue sent to 1 
by this firm has reference to a patented incandescent fire bridge 
for land and marine boilers. This fire bridge, it is claimed, 
is designed and constructed on sound principles, and is the 
result of the practical experience of the inventor in the manag: 
ment of steam plant on land and at sea. It is suitable fo: 
every type of boiler where brick bridges are used. It is said 
to be simple in construction, perfect in action, low in cost, and 
is easily and quickly fitted. It is also maintained that it ha 
from four to six times the life of the old type of bridge, and ha 
none of its defects, and its adoption involves no structural 
alteration to any furnace. It is claimed to be economical and 
efficient with all varieties of coal, and, if anything, effects « 
greater percentage of economy with the cheaper and lowe: 
grades, and it is a perfect smoke consumer. 

AUTOMATIC TELEPHONE MANUFACTURING Company, Limited 
Milton-road, Edge-lane, Liverpool.—This is a pamphlet which 
illustrates and describes Helsby wireless detectors and head 
gear receivers. It is stated that the Helsby wireless crystal 
detector has been designed to meet the demand for a thoroughly 
robust telegraphic instrument, reliable and constant in action, 
capable of easy and delicate adjustment, and suitable for station 
requirements or laboratory use. Unless otherwise specified. 
the instrument is provided with specially selected crystals of 
galena (Pb-S.). It has been found that a particular granular 
formation of this substance is exceedingly sensitive and more 








If the customer, however, prefers to insert other crystals, th 
firm is prepared to supply the instruments complete with 
crystal cups containing a special fusible alloy. By gently 
warming the cups the alloy is readily melted, and the crystal 
can then be inserted. 

AN admirably got up catalogue dealirig with dise and drum 
turbines has been sent to us by the firm of Willans and Robinson, 
Limited, of Rugby. The general construction of the firm’ 
turbines is fully described, and with the aid of the various draw 
ings the design of every detail can easily be understood. Tur- 
bines which have been erected in various power stations are 
illustrated. Besides the ordinary high-pressure turbines the 
catalogue also has reference to back-pressure and pass-out 
turbines, exhaust steam turbines, and mixed-pressure turbines. 
Lists of users of Willans turbines are also given. Altogether the 


fail to interest central station engineers and others associated 
with the generation of electrical power. It is pointed out that 
the firm has never undertaken the construction of electrical 


| machinery, as this type of plant can be dealt with more sati 


factorily in works specially equipped for electrical engineering 
At the same time the firm is in a position to offer generator 
of a first-class make 

Tue British THomson—Hovuston Company, Limited, Rugby. 
—This company has sent us a new catalogue, which illustrate 
and describes Curtis turbo-alternators. It is a very interest 
ing publication, and contains a great deal of information con 
cerning turbines of the Curtis type. The advantages claimed 
for this class of machine are clearly set forth, and other form 
of turbines are considered. The principle of the impulse turbine 
is then described, and following this, various points, such as the 
best bucket speed, &c., are discussed. Section II. of the cata 
logue is devoted to high-pressure turbines; Section III. to 


| low-pressure turbines ; Section IV., turbine-driven alternator 


Section V., reducing turbines ; and Section VI., small turbines. 


| It is worthy of mention that in the section having reference 








to turbine-driven alternators there is some useful information 
concerning the method of ventilating Curtis turbo-alternators 
when erected in the power-house. A table is included, giving 
the area of air passages and cubic feet of air needed per minute 
for plants of various capacities, and also some particular 
of the class of air filter which the British Thomson-Houston 
Company employs. Altogether the catalogue constitutes a 
very creditable production, and it is admirably illustrated. 


FORTHCOMING ENGAGEMENTS. 


SATURDAY, JULY 27ru. 

THE INSTITUTION OF MUNICIPAL ENGINEERS.—Meeting at 
Clitheroe. 10.15 a.m. 

THE Junior INsTITUTION OF ENGINEERS will visit Chingford 
reservoir and pumping station (Humphrey gas pump) of the 
Metropolitan Water Board, by permission of Mr. William B. Bryan, 
Chief Engineer to the Board. ‘Train leaves Liverpool-street 
Station (G.E.R., east side suburban platform) at 1.39 p.m. for 
Enfield Lock. 3 p.m. 


TUESDAY, JULY 30rn. 


CrysTaL PaLace ScHooL OF ENGINEERING.—The School 
Lecture Theatre, Crystal Palace. 119th award of certificates. 
Sir Maurice Fitzmaurice will take the chair. 12 noon. 

THE MIDLAND INstTITUTE OF MINING, CIVIL, AND MECHANICAL 
ENGINEERS.—-The Institute Rooms, St. James’ Chambers, 
Church-street, Sheffield. “‘Some Experiences with Winding 
Ropes and Cables,” by Mr. W. D. Lloyd ; and ‘* Modern Venti- 
lating Machines,” by Mr. W. Charlton. 3.30 p.m. Council 
meeting, 2.45 p.m. Finance Committee, 2.30 p.m. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. Percy GrirritH asks us to state that on and after the 
31st inst. his offices will be removed to 20, Victoria-street, S.W., 
on the first floor. His telephone number will remain as before. 
Victoria 5913, and his telegraphic address will be ‘‘ Colenga, 
London.” 

THE Westinghouse Brake Company, Limited, of, 82, York- 
road, King’s Cross, N., asks us to state that its works will be 
closed from 5.30 p.m. on Friday, August 2nd, until 9 a.m. on 
Monday, August 12th, for the firm’s annual holidays. It will 
not be able to receive or despatch any goods between these 
dates. 

Mr. ALFRED STILL, who left England in the early part of 
last year to take up the position of electrical engineer to the 
Lake Superior Power Company, of Sault-Ste-Marie, Ontario, 
Canada, asks us to state that he has lately been appointed 
chief electrical engineer to the mining department of the Algoma 
Steel Corporation. His headquarters will be at Magpie Mine, 
Ontario, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


A Bonus for Puddlers. 

THE terms of arrangement which have been come to 
between the ironworkers and the ironmasters in the wages dis- 
pute referred to last week lave now been announced. They 
appear in the following resolution of the Wages Board: ‘“ That 
a bonus be given to puddlers of 6d. per ton, and that the hours 
of work for a puddling furnace be considered eleven hours for 
six heats, and nine and a-half hours for Saturdays, on the weekly 
average, but that in the case of general excess of this time the 
operatives may bring forward such case for the consideration of 
the Standing Committee. That the notice to terminate the sliding 
scale is withdrawn.” It may be recalled that the men contended 
that the time had arrived when the limit of a puddler’s working 
day should not be more than ten hours, and that he was entitled 
under present circumstances to a tonnage rate of not less than 
10s. per ton. ‘The granting of a bonus confined to the puddlers 
has been the only way out of the difficulty. Added to the 
present tonnage rate the bonus makes a total of 9s. 9d. per ton. 
The bonus, however, becomes operative on August 5th, the date 
of the next Wages Board ascertainment, and as that ascertain- 
ment is certain to show an appreciation in values sufficient to 
carry an increase in wages of 3d. under the sliding scale, puddlers 
wages will be at the rate of 10s. per ton. 


No Increase to Millmen. 

It is understood that millmen’s and other ironworkers’ 
wages will remain subject to the old scale. The grounds on 
which special treatment is accorded to puddlers are the labori- 
ous character of their work, which, it is stated, is stopping young 
men from recruiting the ranks of the men at the furnaces. How 
long, however, the millmen will be content not to share in the 
advance is an Open point. Some ironmasters think not long. 
Although nothing has been said about it, the new bonus arrange- 
ment is really an adoption, in Staffordshire, of the practice which 
has long obtained in the North of England of giving the puddlers 
a bonus of 6d. over and above the tonnage rate. Special cir- 
cumstances were supposed to warrant this advantage to the 
men in the North-East of the country, as, for example, that the 
puddlers take their own balls to the steam hammer, &c., but 
now the Staffordshire men are placed on exactly as good a foot- 
ing as those of Cleveland. The bonus advance will also have to 


be paid in Shropshire, South Yorkshire, Lancashire, and South | 


Wales. 


Manufactured Iron Prices Increased. 

When the wages increase begins to work next month 
there is certain to be a further appreciation in manufactured 
iron prices of 5s. to 6s. 3d. per ton. As regards forward business, 
indeed, the advance may be said to have already begun, though 
it is not represented in the following quotations. Independently 


of the effect upon the market of the impending wages advance, 


unmarked bar iron is making £8 2s. 6d. to £8 5s. delivered. Pro- 
ducers say that they cannot afford to sell at less in the present 
condition of the market, but the figures are out of proportion 
to the marked bar standard. Common nut and hurdle bars 
realise £7 17s. 6d. to £8. Continental bar makers are getting 
badly in arrears with their deliveries, and this discourages the 
import trade. It is significant that though for the moment the 
makers of best bars are holding their hand as regards the 
declaration of an advance, they are declining to book forward 
business except at the price ruling at the time of delivery. This 
is regarded as indicative of an intention to raise the basis for 
marked bars from £9 to £9 10s. as soon as it can be done without 
unduly reacting on the market. 


Galvanised Iron. 

The attempts to improve prices in the galvanised sheet 
trade do not meet with much success. Makers are quoting 
£12 5s. to £12 7s. 6d., but these are by no means the minimum 
market prices. This is certainly the least profitable branch of 
the trade just now. Black sheets for galvanising make £8 2s. 6d. 
to £8 5s. at works for doubles, £8 12s. 6d. trebles, and £7 17s. 6d. 
singles. 


Pig Iron. 

Pig iron values are steady, but there is no further appre- 
ciation. The common grades of South Staffordshire iron, 
though not quotably lower, can be bought to rather better 
advantage in special cases than the market rates suggest. Pro- 
ducers generally demand 57s. to 59s., and for better grades 60s. 
to 61s. High class Staffordshire iron is maintained at late 
rates. Sellers of Northamptonshire forge are not prepared to 
entertain offers of less than 59s. 6d.; better class makes quoted 
up to 62s., and Derbyshire and North Staffordshire forge fetches 
ils, 6d. to 63s. 6d. Northamptonshire brands are particularly 
firm, and some makers are asking for an additional 6s. per ton. 
The demand for pig iron markedly exceeds the supply. The 
pig iron smelters are accordingly in control of the market. 


Steel. 

: The continued pressure in all the engineering industries 
involves a heavy consumption of steel material. Bridges and 
roofs, railway wagons, boilers, tanks, &c., are all in large demand. 
Fine steel strip is held for £8 10s. delivered, an advance of about 
2s. 6d. Stronger gauges are 2s. 6d. to 5s. below this basis. The 
cost of demi-products is out. of proportion to the selling prices 
of sheets and hoops. Largettes and billets range from £6 to 
£6 5s. for Bessemer, and as much as £6 7s. 6d. has been paid in 
special cases. Rolled steel prices are: Angles, £7 10s. to 
£7 12s, 6d.: and joists, £7 per ton. Steel tube strip is dearer 
at about £8 10s, per ton. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Quieter. 

ALTHOUGH there was a fair attendance on the Iron 
Exchange on Tuesday, there was a perceptible lull in buying. 
This, however, may to some extent be attributed to difficulty 
still experienced in getting delivery, as also to the increasing 
stoppage of mills in the Lancashire cotton districts owing to 
holidays. Copper, &c.: Late on Tuesday copper sheets were 
advanced £2 per ton, and rolled brass 4d. per lb.; tough and 
selected ingots also dearer, There was no change in sheet 
lead or English tin ingots. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 65s. 6d.; Staf- 
fordshire, 65s. 6d. to 66s.; Northamptonshire, 66s. 6d.; Derby- 
shire, 66s.; Middlesbrough, open brands, 66s. 4d. to 66s. 10d. 
Seotch: Gartsherrie, 75s. to 76s.; Glengarnock, 72s.; Summer- 
lee, 72s.; Eglinton, 70s., delivered Manchester. West Coast 
hematite, 77s. to 78s., f.o.t. Delivered Heysham: Gartsherrie, 
73s. to 74s.; Glengarnock, 70s.; Summerlee, 70s.; Eglinton, 
68s. Delivered Preston: Gartsherrie, 74s. to 75s.; Glengar- 
nock, 71s.; Summerlee, 71s.; Eglinton, 69s. Finishedfiron : 
Bars, £8 5s.; hoops, £8 7s. 6d.; sheets, £9 to £9 5s. Steel: 
Bars, £7 15s, to £8 5s.; Lancashire hoops, £8 2s. 6d, to £8 5s.; 


Staffordshire ditto, £8; sheets, £8 15s. to £9; boiler plates, 
£8 15s. to £9; plates for tank, girder and bridge work, £8 5s.; 
English billets, £6 to £6 5s.; foreign ditto, £5 15s. to £5 17s. 6d.; 
cold drawn steel, £10 5s. to £10 15s. Copper: Sheets, £95 ; 
tough ingots, £83 10s. to £84; best selected, £84 to £84 10s.; 
copper tubes, 114d.; brass tubes, 94d.; brazed brass tubes, 
103d.; rolled brass, 8d. to 83d.; brass wire, 8#d.; brass turning 
rods, 8}4d. to 84d.; yellow metal, 73d. per lb. Sheet lead, 
£21 10s. to £22 per ton. English tin ingots, £206 per ton. 
Aluminium, £75 per ton, 


The Lancashire Coal Trade. 

All things considered there was a somewhat better 
undercurrent on the Coal Exchange. Coal owners were firm 
in their demand for 2s. per ton over last year for house coal, 
and it is reported that some important merchants fixed up 
supplies over the coming twelve months. Shipping demand 
was rather quieter. 


The Engineering Trades. 

With the exception of the textile machinery and steam 
engine and boiler makers all branches of the engineering trade 
in Lancashire and Yorkshire continue to be well employed, 
and it is difficult to place orders for anything like early delivery. 
There is a slight improvement in the prospects of the makers of 
cotton spinning machinery, but the firms turning out finishing 
machines for textiles see no immediate likelihood of better con- 
ditions. Machine tool builders are very busy, and it is to be 
hoped that the spell of prosperity in this section will not be 
broken by labour troubles. 








Manchester Ship Canal. 

The work of dredging at the bend of the Ship Canal at 
Runcorn required for the widening of the waterway is well 
| advanced. An extension of the turning basin at the mouth of 

the river Weaver has been dredged in order to enable large 

steamers to be swung, and the lay-by near Eastham Locks has 
been extended to facilitate the berthing of the larger vessels 
which now use the canal. 


Waterworks for Ashton-under-Lyne. 

Rapid strides towards the completion of the Chew 
Valley Reservoir for the Ashton-under-Lyne, Stalybridge, and 
Dukinfield Water Board are being made. When complete the 
reservoir will hold 200,000,000 gallons of water, which is intended 
for the supply of compensation water for streams which have 
been impounded, and two mains are being laid from it, each over 
two miles long, one to the Higher Swineshaw reservoir and the 
other to the Yeoman Hey Reservoir. In addition to the reser- 
| voir the works include six miles of pipe lines, 1} miles of aque- 

duct, a tunnel three-eights of a mile long, five weirs, and other 
works. 
| 
| Manchester Royal Exchange. 

The City Council met this week to consider the report 
of the Parliamentary Committee on the negotiations that have 
taken place between a special sub-committee and the directors 
of the above. The conditions imposed by the House of Commons 
| Committee on the proprietors of the Exchange if their Bill for 
the enlargement of the building is to pass were regarded by the 
directors as so onerous that if they were insisted upon the Bill 
would be dropped. The directors reopened negotiations with 
the Corporation Committee for a settlement, and submitted 
further proposals. These on consideration the special sub-com- 
mittee concluded they could not ask the Council to accept. 





BaRROW-IN-FURNESS, Thursday. 
Hematites. 

THE condition of the hematite pig iron trade of this 
district is one of great steadiness, and there is every prospect 
of a busy state of affairs for some time to eome. The demand 
for iron on every hand is brisk, and makers without exception 
are well off for orders, the output of metal at present being much 
larger than has been the case for a few years. Locally a con- 
siderable tonnage of iron is wanted regularly by steel makers. 
At Barrow most of the iron is thus taken directly from the 
smelting furnaces, and at Workington much of the make is 
used at Moss Bay. The demand on outside account is big. 
Prices are firm with makers quoting 77s. 6d. per ton net f.o.b. 
for parcels of Mixed Numbers of Bessemer iron. For special 
classes of iron for particular work there is a growing demand, 
and 80s. to 82s. 6d. per ton is quoted. The demand on con- 
tinental account has been quiet for some time, but a delivery 
was made from Barrow last week to Antwerp. In the warrant 
market business is quiet. Sellers are quoting 74s. 6d. per ton 
net cash, with buyers offering 73s. 9d. The stores of warrant 
iron represent in the aggregate 36,000 tons. 


Iron Ore. 

The iron ore trade is very well employed. Raisers 
are experiencing a full demand for their ore alike on local and 
general home account. Prices are firm, with good average 
sorts at 15s. 6d. to 18s. 6d., and the best ores run up to 26s. per 
ton net at mines. The demand for Spanish ores is steady, 
with best sorts up to 2ls. 6d. per ton delivered. There was a 
shipment into Barrow last week of Irish ore from the Glenarm 
district. 


Steel. 

Throughout this district the activity in the steel trade 
is marked. Good orders are held for most classes of steel, and 
there is every reason to believe that this present briskness will 
be of long continuance. The demand for rails is steady, with 
heavy sections quoted at £6 10s. per ton, light rails at £7 to 
£7 10s., and heavy tram sections at £7 10s. per ton. Rails are 
being shipped from Barrow to Birkenhead and Liverpool to 
be placed in ocean-going steamers. The trade on offer in steel 
shipbuilding material is very considerable. Ship plates are at 
£7 17s. 6d. to £8 per ton, and boiler-plates are at £8 10s. to 
£8 12s. 6d. per ton. Tin bars are at £5 10s., billets at £6, and 
hoops at £7 10s. per ton, and each represents a fair business. 
Chilled specialities are in steady request. 


Shipbuilding and Engineering. 

Vickers Limited have launched a floating dock 
for Canada. It was launched in three sections, and is now 
being rivetted together, lying alongside the new deep-water 
berth in Walney channel, which has been specially constructed 
for such purposes as this. At this berth, when it is finally 
fitted up, it will be possible to finish off large craft without 
taking them into the Barrow docks, the entrance of which is 
100ft. wide. The date has been fixed for the carrying out of 
the trials of H.M.S. Princess Royal, now being fitted out at 
Barrow, and there is a great amount of activity on the vessel to 
get her finishedin time. She presents quite a different appearance, 
as compared with her original rig. The forward funnel is now 
abaft the foremast, and all three funnels are on the same level. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

MANUFACTURERS continue to report a steady influx 
of orders for engineers requisites, railway material, and castings 
and forgings for the shipbuilding industries. There is now a 
heavy_weight of work on the books, which in most cases will 














enable full time to be worked over the remainder of the year. 
At the local rolling mills there is quite a congestion of work, 
and the inability to execute orders fast enough to meet the urgent 
needs of consumers is the greatest difficulty which manufac - 
turers have to contend with at the present moment. There is 
every indication that the activity in trade here rests on a sound 
basis, provided by the growing needs of the railway companies for 
rolling stock and the steady and enlarging volume of orders 
from the shipbuilding districts and from the big engineering 
establishments. The fact that the demand for tool steel, high- 
speed steel, and other requisites such as files, engineers tools, 
has never been on a larger scale from the home market, is evidence 
not only of the exhaustion of stocks in merchants’ and users’ 
hands, but also of the great activity in engineering. Prices are 
being steadily advanced here to meet the higher cost of pro- 
duction, and there is little doubt that consumers believe that 
the present is a favourable opportunity for buying. To some 
extent the higher prices have checked new buying, but manufac- 
turers are not concerned at this. Makers of bar iron state that 
there is no relaxation of the pressure for prompt deliveries, but 
a widely circulated report that prices have been raised a further 
5s. per ton is without foundation. The question of prices 
will be considered by the South Yorkshire Bar Iron Association 
on Tuesday next. 


Immingham Dock. 

The formal opening of the new dock at Immingham 
has naturally been followed with considerable interest, par- 
ticularly by the coal trade, owing to the great facilities which 
are provided there for the speedy shipment of coal. The shipping 
trade has certainly been handicapped in the past by delays, and 
with the enormous provision made at Immingham it is expected 
that a great stimulus to the export trade will be given in the 
future. 


The Coal Trade. 

A firm tone characterises the steam coal market, col- 
lieries being very busy with shipping and inland orders. Owing 
to the full time worked at the majority of the iron and steel 
works the industrial ¢onsumption is exceptionally large, which 
fully makes up for any scarcity of shipping tonnage. Moreover 
the works are anxious to bring stocks of fuel back to the normal 
level. Collieries are still holding out for 2s. 6d. advance on con- 
tracts, and open market rates are on the basis of 11s. 9d. to 
12s. 3d. per ton for best South Yorkshire hards and 11s. to 
lls. 6d. for best Derbyshire. Quotations for gas coal are firmly 
upheld, although contracts are being renewed at a very slow 
rate. 


Slacks and Coke. 

Despite the holiday season the demand for slacks is 
very keen, and with supplies far from heavy owing to the short 
time worked at house coal pits collieries are still experiencing 
difficulty in fulfilling contracts, which are in arrear in many 
instances. Values are naturally tending upwards. Collieries 
are holding out for 2s. to 2s. 6d. per ton above last year’s rates 
for contract renewals. As regards blast furnace coke, the 
market is very strong at ]6s. 6d. per ton at the ovens. 


House Coal. 

It cannot be said that much headway is being made 
with the renewal of house coal contracts. Merchants are very 
loath to fix up renewals at 2s. 6d. per ton advance, and with a 
few outside collieries offering to take the business at Is. 6d. to 
2s. per ton advance the market is naturally adopting a waiting 
attitude. However, the associated collieries are showing no 
signs of weakness, and current prices are fully maintained. The 
weather is very favourable to a strong market being maintained 
over the holiday season. 


Pig Iron. 

Buying is on a restricted scale, but this is accounted 
for by the fact that consumers are already well covered, and 
moreover business is usually quiet at this time of the year. 
Makers adopt a very firm attitude. They have a lot of iron to 
deliver yet, and are confining their energies to getting old orders 
executed. For fresh business they require very stiff rates : 
Lincolnshire foundry is at 63s. 6d., forge at 62s., and basic at 
64s. 6d. to 65s., with Derbyshire iron only slightly below these 
figures. Raw material of all kinds is both scarce and dear, but 
the depression in the steel scrap market continues. 


The Lighter Industries. 

Colonial buying is chiefly responsible for the current 
activity in the manufacture of plate and cutlery, and most 
electro-plate makers are advising customers of a reduction of 
23 per cent. on discounts, owing to the rising costs of produc- 
tion. Local pearl cutters have been obliged to advance their 
lists for handles and scales owing to the record prices ruling for 
mother of pearl. The effect of this advance is that cutlers and 
silversmiths will have to pay nearly three times as much for 
their pearl handles and scales as they were asked a few years 
ago. This, of course, will necessitate a revision of the selling 
prices of finished goods. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Ir may be reported that a boom in the iron and steel 
industries is now fairly in progress, and there is every prospect 
of its continuing. Pig iron prices are moving up at a rapid rate, 
and this is bringing forward consumers freely to cover before 
quotations get too high. There has been a very substantial 
rise in Cleveland pig iron during the last few months, for on 
Tuesday warrants rose to 58s. 34d. per ton, which showed an 
advance of 84d. on the day, Is. 5d. since the previous Tuesday, 
2s. 1d. upon the minimum of the current month, and 8s. 63d. 
since the commencement of the late miners’ national strike. 
The prices of Cleveland pig iron during the last forty years have 
only at four periods been on as high a scale as they are to-day, 
and there is every reason to expect that they will further advance ; 
in fact, it is predicted that we shall have No. 3 at 60s. next month, 
and there is good ground for the assumption, for almost invari- 
ably the value of Cleveland pig iron moves upward in August, 
when consumers abroad begin to give out their orders for autumn 
execution, and there are recorded generally the briskest ship- 
ments of the year. Another reason for the expectation of higher 
prices is that the production of pig iron is hardly equal to the 
requirements-and cannot very well be increased, because of the 
scarcity of coke, a feature which has been apparent for the last 
five months. There is no doubt that more furnaces would be 
be in blast in this district if there were a sufficiency of coke. The 
latter is relatively dearer than pig iron, for quite 20s. 6d. per ton 
must be paid for medium qualities delivered at Middlesbrough, 
and that is equivalent to 61s. 6d. per ton for No. 3 Cleveland 
pig iron, which is 3s. above what can at present be obtained for 
it. While the ironmasters in this district are not producing 
as much pig iron as is needed, they have practically no stock 
upon which to draw, and therefore iron has still to be taken from 
Connal’s public warrant stores, though not at such a rate as was 
reported in the first half of the year. This week the stock in 
Connal’s has dropped below 300,000 tons, and is now lower than 
it has been since September, 1909. It is now only about half 
the quantity held eleven months ago. Practically Connal’s 
stores have been reduced 1000 tons a day since August last. 
The position altogether is a sound and healthy one, and we may 
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look for the stocks being down to a quarter of a million tons 
before the autumn is over. Makers who were quoting 57s. 3d. 

r ton early last week for prompt f.o.b. deliveries of No. 3 
Cleveland G.M.B. pig iron were asking and realising 58s. 6d. per 
ton on Tuesday this week, and they are not keen to do business 
for forward delivery in the face of a rising market. Certainly 
the buyers show much more inclination to operate than the pro- 
ducers, and that is so in every branch of the iron and steel 
trades, for demand is in excess of supply. No. 1 Cleveland pig 
iron, which is usually ls. 6d. per ton dearer than No. 3, is so 
searce that consumers have for some time had to pay a premium 
of 5s. per ton for it, and 63s. 6d. per ton is now the figure. No. 4 
foundry is likewise extremely scarce, and is realising fully as 
much as No. 3, while No. 4 forge is only 3d. less, instead of Is. 
to ls. 6d. Makers are producing very little of the lower qualities, 
and they have no stock, while in Connal’s there is only about 4000 
tons. Mottled and white are at 57s. 6d. 


Hematite Iron. 

The activity in East Coast hematite pig iron trade is 
as great as that in the ordinary Cleveland pig iron business, and 
the production is higher that ever before reported in this district. 
The prospects are exceedingly favourable, as may be expected 
when the shipbuilding industry, upon which hematite iron 
largely depends, is so prosperous, and promises to be so for at 
least the next two years. There is no speculation in hematite 
pig iron such as we have experience of in Cleveland pig iron, but 
the market is ruled entirely by legitimate business, and during 
the last five months the rise in quotations has been 7s. 6d. per 
ton, the price for mixed numbers prompt f.o.b. delivery being 
73s. 6d. per ton, with 72s. 6d. for forge qualities. For months 
the sales of Rubio ore have been very few, and prices have been 
practically nominal, but at last there is appearing some anima- 
tion, and sales have been reported at 21s. 6d. per ton delivered 
Middlesbrough, a figure which is not going to leave much for 
the merchant, who has to reckon with probably higher rates of 
freight. The rate from Bilbao to Middlesbrough is advanced 
to 6s. 103d. per ton, a higher figure than has been reported since 
1900 ; as little as 3s. 9d. per ton has been taken in the interval, 
and the average rate over the twelve years will not work out at 
more than about 5s. per ton. As little as 20s. 103d. per ton was 
lately accepted for Rubio ore delivered in the Tees, but it was 
under special circumstances, and could not be repeated. 


Manufactured Iron and Steel. 

It is safe to say that never has there been such extra- 
ordinary activity in the finished iron and steel industries as is 
reported at the present time, and yet it does not satisfy require- 
ments, for most manufacturers are not abreast of their contracts, 
and consumers are frequently inconvenienced because of the 
delays in the execution of their orders. The Moor Steel Works, 
at Stockton-on-Tees, which were closed in 1908, and which 
many predicted would never again be in operation, are once 
again in full operation, and now every available works is occupied 
to its fullest capacity. The quotations all round are maintained, 
and any change cannot be otherwise than in an upward direc- 
tion. Steel ship plates are at £7 15s.; iron ship plates at £7 10s.; 
steel ship angles at £7 7s. 6d.; iron ship angles at £8 ; common 
iron bars at £8; best iron bars at £8 7s. 6d.; best best iron bars 
at £8 l5s.; basic steel bars at £7 15s.; Siemens steel bars at 
£8 5s.; steel hoops at £7 17s. 6d.; steel strip at £7 15s.; steel 
joists at £6 17s. 6d.; all less 2} per cent. and f.o.t. except ship- 
building material, delivery of which is free to East Coast ship- 
yards. Galvanised and corrugated steel sheets, 24 gauge, are 
firm at £12 5s., less 4 per cent. f.o.b. Heavy steel rails are at 
£6 _ 6d., and cast iron railway chairs at £3 17s. 6d., both net 
f.0.b. 


Railway Rates for Joists, &c. 

Some time ago the Middlesbrough Chamber of Com- 
merce, in view of the preferential rates accorded by some of the 
railways for foreign joists, bars, &c., imported into the Manches- 
ter district vid Goole and Grimsby, asked the North-Eastern 
Railway Company and the other companies concerned to grant 
more reasonable charges to the manufacturers on Teesside. 
They were being charged Ils. 8d. per ton, which was almost as 
much as charged from Antwerp to Manchester vid Goole or 
Grimsby. It was asked that the rate should be lowered to 
10s. per ton for four-ton lots. The railway companies made a 
concession—the rate to be 10s. per ton for five-ton lots. A 
further application has not induced the companies to make the 
charge applicable to four-ton lots. 


Shipbuilding. 

The activity in the shipbuilding industry continues unpre- 
cedented, and Lloyd’s returns bear this out very forcibly. Yards 
which were closed and which were expected never to be reopened, 
have been or will be restarted, as was indicated in this column 
last week. It is asserted on good authority that the boom in 
shipbuilding will not soon spend itself, and that the activity may 
be prolonged by the distribution of orders for cargo steamers 
which cannot at present be placed. There appears to be room 
for more cargo steamers, and evidence of this is afforded by the 
substantial advances of freights which have been made, thus 
putting shipowners in a much better position than they have 
been over the last decade. 


The Coal Trade. 

The improvement in the coal trade is proceeding at 
a substantial rate, not merely as regards demand, but also in 
respect of prices. Foreign gas companies are coming freely into 
the market, as are also the London gas companies, and quite a 
number of large contracts for Durham gas coal have been arranged 
during the last week. The South Metropolitan Gas Company 
has ordered one million tons of Durham gas coals for delivery 
up to the end of March. Best qualities of Durham gas coals 
are quoted about 12s. 9d. per ton f.o.b., and seconds at Ils. 9d. 
A brisk demand for bunker coals is reported, and the price of 
ordinaries is up to lls. 3d., with best at lls. 9d. f.o.b. All 
qualities of steam coal are in brisk demand, and the prices of 
best have risen, 13s. 6d. to 14s. f.o.b. being realised. Collieries 
are well occupied, but might be even better employed if there 
were not a shortage of steamers. Foundry coke is up to 23s. 6d. 
per ton f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Further Advance in Warrants. 

Tue Glasgow pig iron market has developed further 
strength this week, and prices of Cleveland warrants are again 
higher. Reports from the Continent and also from the United 
States, together with the favourable statistical position of pig 
iron generally, have tended to attract buyers. Consumption 
in several districts is shown to be in excess of the current output, 
and users of iron are understood to have been operating in the 
last few days with the view of securing supplies in anticipation 
of still higher prices. Business has been done in Cleveland 
warrants since last report from 57s. 14d. to 58s. 4d. cash, 
57s. 44d. to 58s. 7d. one month, and 57s. 11d. to 59s. 3d. three 
months. Transactions have also taken place in the same class 
of iron at 57s. 8d. for delivery in twenty-four days, 57s. 9d. 
ten days, and 58s. 03d. nine days. Considerable inquiries are 
reported from abroad for Cleveland iron, and it is expected 
that larger quantities will be taken for use in Scotland. 


Scotch Pig Iron Trade. 
The veryfunusual occurrence has to be noted of an 
increase in the output of pig iron during a holiday time. 
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additional furnaces have been put in blast in Scotland, increasing 
the number in operation to eighty-seven, which compares with 
seventy-nine at this time last year. The current production 
is understood to be practically all going into use. Some of the 
special brands have been scarce, and even ordinary iron is moving 
up to a price which has not been known for a very considerable 
time. The strength of the warrant market and the steady de- 
mand for Scotch iron has led to an additional increase in prices 
of some brands, the rise varying from 6d. to ls. 6d. per ton. 
Free at ship at Glasgow, Govan and Monkland, Nos. 1, are 
quoted 68s.; Nos. 3, 66s. 6d.; Carnbroe, No. 1, 70s. 6d.; No. 3, 
66s. 6d.; Summerlee, No. 1, 73s. 6d.; No. 3 69s. 6d.; Calder, 
No. 1, 74s.; No. 3, 69s.; Clyde and Langloan, Nos. 1, 74s. 6d.; 
Nos. 3, 69s. 6d.; Gartsherrie, No. 1, 75s.; No. 3, 70s.; Coltness, 
No. 1, 90s. 6d.; No. 3, 70s. 6d.; Eglinton, at Ardrossan or 
Troon, No. 1, 66s. 6d.; No. 3, 65s. 6d.; Glengarnock, at Ardros- 
san, No. 1, 75s.; No. 3, 70s.; Dalmellington, at Ayr, No. 1, 
67s. 6d.; No. 3, 65s. 6d.; Shotts, at Leith, No. 1, 74s. 6d.; No. 3, 
69s. 6d.; Carron, at Grangemouth, No. 1, 75s.; No. 3, 70s. per 
ton. 


The Hematite Trade. 

A large amount of hematite pig iron is now required 
for the steel works. Users are reported to have shown some 
disposition to purchase now for future delivery, but sellers are 
not generally inclined to operate far ahead at present prices. 
Merchants quote Scotch hematite pig iron at 78s. 6d., but it 
is said that makers are naming more money. Cumberland 
hematite is quoted somewhat higher in sympathy with the 
advances in warrants. 


Finished Iron and Steel. 

The makers of finished iron and steel, especially the 
latter, were anxious that their workmen should make an early 
start this week after the holidays. In some cases this was done, 
whilst in others several days passed before the works were 
making their full output. There is, however, full employment 
available, with scarcely any exceptions. In the bar iron trade 
the works have good orders in course of execution, with the pros- 
pect of a continuance of activity. Steel makers are exceedingly 
busy, and are likely to be so for months to come. The demand 
for shipbuilding material is large and pressing, and makers of 
general structural material are well occupied. Inquiries from 
abroad are numerous and promising, so that the outlook alto- 
gether is of an unusually satisfactory character. The engineer- 
ing and boilermaking departments are likewise well furnished 
with orders. Locomotive building is busier than it was some 
time ago, and bridge builders have recently made important 
additions to their contracts. There is a large and steady call 
for sheets and tubes for both home use and export. The upward 
movement in the prices of raw iron is not a little disconcerting 
in the case of the arrangement of fresh orders, as it is adding 
very considerably to the cost of production, and it is not very 
easy for the manufacturer to obtain an equivalent advance on 
the prices of finished goods. 


The Shipbuilding Trade. 

At Greenock and Port-Glasgow, where the holidays 
occurred a week earlier than in Glasgow, Dumbarton, and else- 
where, there has been great activity in the shipyards and marine 
engineering works this week. The efforts that were made to get 
the workmen to start sharply at the Glasgow shipyards this 
week were, however, only partly successful, and in not a few 
cases two days passed before the whole of the men could be 
induced to begin work. Much of the shipbuilding in progress 
is of the highest quality, a great proportion of it being either for 
the Admiralty or for important mercantile fleets, and nearly all 
the builders are assured of employment for a considerable time 
to come. 


The Coal Trade. 

The business in shipping coal has been somewhat 
quieter than it was before the holidays, as it has not been easy 
to find ready tonnage or to get the coal forward ; but the outlook 
is quite promising for the future, after the effects of the holidays 
have been over. Steam coals are quoted f.o.b. at Glasgow ILIs. 
to 12s.; ell, lls. 9d. to 12s.; splint, 12s. to 12s. 6d.; treble nuts, 
12s. 3d. to 12s. 6d.; doubles, 12s. to 12s. 6d.; and singles, 12s. 
to 12s. 6d. per ton. Small hard coals for furnace use has been 
in strong demand this week at full prices, but there have been only 
a moderate business in house coal for inland consumption. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

Many pits had to be stopped last week in consequence 
of the great increase of colliery outputs, the colliers applying 
themselves industriously to make up for lost time. Colliery 
owners had a good deal of difficulty in clearing wagons. Heavy 
requirements on Admiralty account continued a leading feature 
of business, and as a result the market was steady for best qualities. 
Sellers were holding firmly forward, but buyers were able to make 
favourable terms, especially for spot loading. Buyers have 
been expecting that the cessation of naval manceuvres would 
cause the Admiralty calls to lessen, and have only paid atten- 
tion to present needs. Dry steams have been very quiet and 
unsteady, but Monmouthshire coal has had a good deal of heavy 
business on Egyptian and Italian account, and has been better 
off than most. Pitwood scarce. Cardiff, July 22nd: A 
certain degree of irregularity was shown in the steam coal 
market, especially for large coal, but there was a brisk demand 
for smalls, and as these continued scarce prices advanced. 
Tonnage arrivals at the close of week were large, and caused ample 
work at the docks. Stocks, however, were large; buyers for 
loading were able to get rebates. Monmouthshire coals con- 
tinued a steady position ; smalls were in short supply on account 
of recent stoppages, and thus for the limited quantities on sale 
there was smart competition. Latest prices: Best Admiralty, 
17s. to 17s. 6d.; best seconds, 16s. to 16s. 6d. Latest, July 23rd : 
Tonnage arrivals continue large, causing increased activity 
at the dock. Coal shipments are reaching substantial totals. 
There was not much advance in price; stocks were too large 
to admit of this, and a largely increased demand was necessary 
to restore the balance of the market. Admiralty requirements 
have lasted well, but they are now beginning to fall off, and pros- 
pects for remainder of month up to the holidays are not regarded 
as encouraging. To clear wagons some sellers are offering 
concessions, but leading buyers adhere to a waiting policy. 
Monmouthshire coals have been steadier than others, but 
even there the over-production has had an effect. Smalls 
continue scarce and for best bunkers Is. or more extra has 
been asked. House coals unchanged. Latest quotations : 
Best Admiralty large steam, 17s. to 17s. 3d.; best seconds, 
16s. to 16s. 6d.; seconds, 15s. 3d. to 15s. 9d.; ordinaries, 14s. 9d. 
to 15s. 3d.; best drys, 16s. 3d. to 17s.; ordinary drys, 14s. 3d. 
to 14s. 9d.; best bunker smalls, 10s. 9d. to 11s. 3d.; best ordi- 
naries, 10s. 6d. to 10s. 9d.; cargo smalls, 9s. 6d. to 10s. 3d.; 
inferiors, 8s. 9d. to 9s. 3d.; washed smalls, lls. to lls. 6d.; 
best Monmouthshire black vein, large, 15s. 3d. to 15s. 6d.; 
best Eastern Valleys, 14s. to 14s. 3d.; ordinary Western Valleys, 
14s. 6d. to 15s.; seconds, 13s. 6d. to 13s. 9d. Bituminous: 
Best households, 19s. to 20s.; good households, 17s. 6d. to 
18s. 6d.; No. 3 Rhondda, large, 16s. to 17s.; small, 12s. to 12s. 6d.; 
No. 2 Rhondda, large, 11s. 6d. to 12s.; through, 10s. to 10s. 6d.; 
No. 2 small, 8s. 9d. to 9s. 3d. Patent fuel, 18s. to 18s. 6d. 
Coke: Special foundry, 27s. to 29s.; good foundry, 22s. to 
25s.; furnace, 19s. to 2ls. Pitwood, 26s. to 27s. 





Newport (Mon.). 

Trade has been very satisfactory, and with regard to 
steam coal quite up to the mark. The principal collieries 
hold good order books, and this particularly on Italian and 
Egyptian account. Latest: Steam coal, best Newport black, 
15s. to 15s. 3d.; Western Valleys, 14s. 6d. to 14s. 9d.; Eastern, 
l4s. to 14s. 3d.; other sorts, 13s. 6d. to 14s.; best smalls, 10s, 
to 10s. 6d.; seconds, 9s. to 9s. 6d.; inferiors, 8s. 6d. to %s. 
Bituminous: Best house, 18s. to 18s. 6d.; seconds, 16s. 6d. 
to 17s. 6d. Patent fuel, 17s. 6d. to 18s. Pitwood, ex ship, 
26s. to 27s. 


Swansea. 

The returns last week were again most favourable. 
Latest :—Best malting, large, 23s. to 25s. net; seconds, 20s, 
to 22s. 6d. net ; big vein, large, 16s. to 18s., less 24; red vein, 
12s. to 13s. 6d., less 24; machine-made cobbles, 22s. to 24s, 
net ; Paris nuts, 23s. to 25s. net ; French nuts, 23s. to 25s. net ; 
German nuts, 23s. to 25s.; beans, 22s. to 23s. 6d. net ; machine- 
made large peas, 14s. to 15s. net; rubbly culm, 7s. to 7s. 6d., 
less 2}; duff, 4s. 6d. to 5s. net. Steam coal: Best large, 
18s. 6d. to 18s. 9d., less 24; seconds, 14s. 6d. to 15s. 3d., less 
24; bunkers, 10s. 6d. to 11s. 6d., less 24 ; small, 9s. 6d. to 10s. td. 
less 24. Bituminous: No. 3 Rhondda, 17s. Id. to 18s. 6d., 
less 2 through and through, 15s. 6d. to 16s. 6d., less 2}; 
small, 12s. 6d. to 13s. 3d., less 24; Patent fuel, 17s. to 18s., 
less 24. 


Iron and Steel. 

Last week was a busy one in Dowlais, and the excellent 
condition of trade was again more than maintained. The blast 
furnaces made a record return, and the Bessemer and Siemens 
melting furnaces were also efficiently well occupied. For the 
early part of the week the Goat Mill was engaged on steel sleepers, 
for which there is at present a good demand for the tropics, 
and large heavy sections of steel rails were run through as well 
as a quantity of steel bar. The Big Mill was occupied on colliery 
and other light traction requisites, and angles and curves for 
underground. Latest :—Pig iron: Hematite mixed numbers, 
74s. cash, 74s. 34d. month; Middlesbrough, 57s. 9d. cash, 
78s. 4d. month ; Scotch, 63s. 9d. cash, 64s. $d. month; Welsh 
hematite, 78s. 6d. to 79s. 6d. dd. Steel bar: Siemens, £5 lbs. 
to £5 17s. 6d.; Bessemer, £5 12s. 6d. to £5 15s. 


Tin-plate. 

Latest prices :—Ordinary, 14s. 9d.; C.A. roofing sheets, 
£9 5s.; big sheets for galvanising, 30 g., £9 5s.; finished black 
plates, £11 5s.; galvanised sheets, 24 g., £12 to £12 5s. Block 
tin: £199 5s. cash, £191 15s. three months. Other quotations : 
Copper, £79 cash, £78 17s. 6d. three months. Lead: English, 
£19; Spanish, £18 10s.; spelter, £25 17s. 6d. per ton. Silver, 
2718d. per ounce. Rubio, 20s. 6d. to 21s. 





AMERICAN NOTES. 
(From our own Correspondent.) 
New York, July 17th. 

ANOTHER advance in pig iron prices and in general steel 
products is threatening in Western markets. The larger stee! 
concerns have been large buyers of Bessemer and basic iron, 
and the purchases absorbed nearly all of the available stock~. 
Coke is still held at a high price in Connellsville, and furnace- 
men are seeking supplies outside of that locality. Cheap coke 
is being used, and the war between the furnace interests and the 
coke makers will continue. ‘The rush of car building has greatly 
stimulated the demand for plate and bar iron. The output of 
bars is not equal to current requirements. All kinds of finished 
material are hardening in price. The upward tendency is influ- 
encing the railroad and other large buying interests. Several 
railroads are in the market for locomotives, the number con- 
tracted for last week being 143. Contracts were placed for 
14,800 tons of rails, 6000 cars, and 15,000 tons of bridge and pier 
material. An order was also placed for 500 tons of plates and 
shapes for shipyard. There are large orders for construction 
purposes and general building. The market seems to be 
gaining in activity rather than declining. The unfilled tonnage 
on books of the United States Steel Corporation is 5,807,346, 
which is slightly in excess of several days ago. All other con- 
cerns show an increased tonnage. The disposition is to cover 
all new contracts by orders, and, as great activity prevails in 
all lines of work, the influx of orders can be counted on. The 
copper market is quiet, and domestic requirements for the 
time being are fairly well covered. The American surplus 
from July Ist was given as being 44,335,004 lb. The require- 
ments for copper are rather increasing, and active demand is 
liable to set in at any time. Tin has shown slight losses during 
the week at all points. The demand at present is very quiet. 








TRAILER TRAMCARS FOR LONDON.—The Select Committee 
of the House of Lords heard evidence on Wednesday last regard - 
ing the proposal to run coupled tramcars and trailers on the sys- 
tem of the London County Council. Assistant-Commissioner 
Bullock, of the Metropolitan Police, said that the proposal was 
calculated to cause obstruction to the traffic and danger to the 
public. Danger, he explained, now arose from tramcars going 
in opposite directions, and with a tramcar and a trailer, 70ft. 
long, the risk would be greater in the opinion of the police. 
Accidents were increasing in the London streets, and were likely 
to increase still more if trailers were permitted. Superintendent 
Basson also gave evidence against the proposal. He explained 
that after consultation with the Board of Trade experiments were 
sanctioned, and they were attended by several accidents. He 
believed trailers would cause increased congestion at the tram- 
way termini, and that there would be greater danger to passen- 
gers entering and leaving the cars. After the Committee had 
consulted, the chairman intimated that it had decided, in the face 
of the police evidence, to pass the clause, with some limitations. 
They were of opinion that trailers should be allowed on the 
tramways to the south of the Thames, including those passing 
over Westminster and Blackfriars Bridges and along the Embank- 
ment, so as to include the circular routes, and also the lines cross- 
ing Vauxhall Bridge to Victoria and that crossing Battersea 
Bridge to Chelsea, but not on the line crossing Putney Bridge. 


Summer Scnoot or Town Prianninc.—The Marquis of 
Crewe, who is president of the Summer School of Town Planning, 
which is to be held at Hampstead Garden Suburb, is announced 
to give the opening address in the Institute Hall on Saturday, 
August 3rd. The Summer School is being held under the 
auspices of the London University Extension Board, and covers 
a fortnight—from the 3rd to the 17th of August. The lectures 
and demonstrations are intended to be of special value to muni- 
cipal engineers, architects, and surveyors, but most of the lec- 
tures will be of interest to others who are concerned with town 
a. from the more general aspect of civic and economic pro- 
gress. In addition to courses on the engineering and surveying 
problems involved in town planning, there will be a series of 
lectures on the legal aspect of the subject by Mr. E. R. Abbott, 
clerk to the Ruislip-Northwood Council. Professor Adshead, 
who occupies the first chair of Town Planning established in an 
English University, will give a series of lectures on ‘‘ Town 
Planning in Foreign Countries and Past Times.” Mr. Raymond 
Unwin, F.R.I.B.A., who is responsible for the planning of the 
Hampstead Garden Suburb, will lecture and demonstrate on 
“Town Planning in Practice.” Among other special lecturers 
are Mr. Henry Vivian, who will speak on the financial aspects 
of the subject, and Mrs. 8S. A. Barnett, to whose genius and 
energy as founder and honorary manager the initiation of the 
Hampstead Garden Suburb is largely due. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, kc. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

Sates of pig iron for 1912 have now mostly been 
effected, and comparatively few large orders have been placed 
recently. Export rates remain firm. A vigorous employment 
is reported to be going on in the semi-finished steel industry, 
both inland and foreign demand being extensive ; for girders 
also a fair inquiry comes in, that on foreign account having 
been especially brisk of late. A slight improvement can be 
felt in railway material. Bars are just a trifle less firm than 
previously, and a somewhat irregular employment is going on at 
the mills, some being crowded with work, while others are but 
indifferently occupied. In export a reserve among dealers has 
been noticed, and prices have gone down M.1 and M.2 p.t. 
‘The business in plates is satisfactory, the requirements for ship- 
building are increasing, and rates can be reported remunerative. 
In sheets orders extend up to the end of the year, prices ranging 
between M.145 to M.150 p.t., according to quality and the terms 
of delivery. Specifications come in freely for heavy plates, 
and M.133 to M.135 p.t. is generally quoted, boiler plates realising 
M.145 p.t. There has been quite a healthy trade done in pipes 
recently, with prices slowly tending upwards. Unremunerative 
quotations are complained of in wire and wire nails, while work 
is plentiful. A general disinclination to place forward orders 
is perceptible. 

The Silesian Iron Market. 

The position of the iron industry is being materially 
influenced by the scarcity in raw material, which is especially 
marked in semi-finished steel. The new steel works which re- 
cently commenced operations will consume their entire make 
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When an invention is communicated from abroad the name and address 
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STEAM GENERATORS. 


15,176. June 29th, 1912.—STeaAmM GENERATORS, James Her- 
mann Rosenthal, Engineer, Babcock and Wilcox, Limited, 
both of Oriel House, Farringdon-street, London, E.C., Edwin 
Charles Carnt, Engineer, and J. Samuel White and Co., 
Limited, both of Medina Docks, East Cowes, Isle of Wight. 

This invention relates to improvements in superheaters for 





water-tube steam generators. The superheater shown 
comprises juxtaposed boxes A and B, one side of each 
of which is provided with orifices to receive the ends of 


U-shaped tubes C expanded thereinto, and the opposite side | 
of each of which boxes A and B is provided with handholes | 





for the next seven to eight months, and cannot therefore throw 
supplies on the market. An exceptionally strong demand 
for iron and steel plates is noticeable for home consumption, 
owing probably to dealers laying in heavy stocks. Increasing | 
life is now being shown in heavy plates, which have been long | 
neglected ; large orders have been placed for short terms 
of delivery, and almost any price is quoted in such cases. 


The Luxemburg Iron Industry. 

Accounts recently given state employment and demand 
to be most satisfactory. Last year’s output of Luxemburg- 
Lorraine iron ore was 23,794,373 t., as compared with 
22,917,353 t. in 1910, the output of coal being 3,033,436 t., 
as compared with 2,686,379 t. in 1910. Production of pig iron 
last year was 4,622,388 t., as compared with 4,394,074 t. in the 
year before, the increase being 5.2 per cent. 


The German Coal Market. 


Favourable accounts continue to be given of the coal | 
industry in Silesia, shipments in the last two weeks of June | 
having been specially brisk. The figures for the first six 
months of the year are higher than for any previous period. 
For July also this satisfactory condition continues to prevail ; 
only in a few instances is an abatement in demand felt. It is 
gratifying to note that the heavy stocks of previous months | 
have almost entirely disappeared. Hardly ever before has | 
engine coal been so briskly called for as now, and a steady de- 
mand comes in for house fuel, as the winter purchases are 
beginning to be made. An extremely good demand is experi- 
enced for gas coal, and also for coal for coke-making. On the 
Rhenish-Westphalian coal market a slight falling off in demand 
for some sorts of fuel at least is felt, and stocks are increasing 
slightly. Next month is expected to bring an improvement, 
when the autumn sales begin. In coke and in briquettes the 
restriction in output will continue to be 5 and 15 per cent. 
for the present month, but there has been some talk of a 25 per 
cent. restriction in output being resolved upon for August. 





Austria-Hungary. 


Noteworthy changes have not taken place on the 
iron and steel market, but a fair activity is reported from the 
different departments. The position of the brown coal trade 
shows a marked improvement. The Elbe shipments were exten- | 
sive in June, and local demand generally is strong. The Bohe- 
mian brown coal output in 1911 is stated to have been | 
20,784,476 t., or 17,968 t. less than in the year before. Exports | 
to Germany decreased 496,438 t. as compared with the year pre- 

| 





viously, which is chiefly due to the unfavourable condition of | 
the Elbe traffic. 


Strong Tone in Belgium. 


_ During this week and the last there has been less 
uncertainty among producers, and the tone generally of the iron 
and steel market has shown more firmness than a few weeks 
ago. Concessions in price are now the exception. Activity 
at the blast furnace works is strong and satisfactory, forge pig 
being quoted 75f. p.t., basic 77f. to 78f., 80f. to 8lf. p.t. being 
quoted for basic with manganese, while foundry pig, No. 3, 
stands at 80.50f. to 81.50f. p.t., free place of consumption 
in the Charleroi district. Scrap iron is exceedingly neglected. 
Offers are increasing, while the demand is more languid than ever. 
Semi-finished steel is easily disposed of at 96s. to 97s. p.t., 
f.o.b. Antwerp, the inland quotation being 118. 50f. p.t. Girders 
as well as rails meet with strong demand, increasing animation 
being felt in the first-named article. Varying accounts are 
given of the plate trade, heavy sorts being brisk, while for sheets 
an irregular demand is coming in. Depression prevailed in the | 
bar trade throughout last month, and even now comparatively 
few fresh orders are being placed. But the majority of mills 
are fairly independent of fresh work, having in the beginning of 
last quarter secured plenty of contracts; in a few instances 
only have makers been inclined to grant concessions for forward 
orders. Present price is £5 14s. p.t. for basic bars and £5 15s. | 
to £5 17s. for iron bars, while the inland quotations are 150f. | 
to 155f. p.t. and 157.50f. to 162.50f. p.t. respectively. Basic 
bars show some weakness now and then. Rods are briskly 
called for at very firm prices ; hoops stand at £7 2s. p.t., and meet 
with good demand. Increasing activity is reported from the 
constructional shops at remunerative quotations. The tone of | 
the Belgian coal industry continues bright, a lively demand being 
experienced for all sorts of engine coal, and the brick kilns | 
and lime burners complain of insufficient supplies. Much firmness 
is shown in briquettes, and advances in price can be noticed. 
The tendering for coal for the State Railways no longer takes 
place, and the Railway Administration ordered 665,500 t. coal | 
at first hand from the pits in June at current prices. Pits in | 
the Charleroi district have formed a Convention for the Sale | 
of House Fuel in France, which divides the various places of 
sale into districts, with fixed quotations that are to be firmly 
maintained, while exports are not to be limited in any way. 











, Contracts.—J. Dampney and Co., Limited, of Cardiff, have 
just supplied an “ Apexior”’ compound for the three main 
boilers of s.s. Nurtreton, recently built for R. Chapman and Son, 
this being the twenty-fifth order they have received from this 
firm. They have also received repeat orders from the Cunard 
Steamship Company, the Pacific Steam Navigation Company, 
the Johnston Line, the Clyde Shipping Company, the “ King ” 
Line, the Fore River Shipbuilding Company, Sir W. G. Arm- 
strong, Whitworth and Co., and from the Italian navy, in con- 
nection with the turbines of battle cruisers.—The Central London 
Railway Company has accepted the tender of the Brush Elec- 
trical Engineering Company for the supply of twenty-four motor 
cars, twenty-six motor trucks, and twenty-six trailer trucks. 
The Johannesburg Municipality has accepted the tender of the 
same firm for ten double-deck car bodies and covers. 





D. Some or all of the U-shaped tubes are arranged in pairs, | 


the tubes of each pair being dispo «cin the same vertical plane, | 
| 
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and all the tubes being parallel to the axes of the overhead 
drum E and bottom drums F; one U-tube of each pair being 
fitted within the space between the legs of the other U-tube of 
that pair, so that the orifices into which the four upper ends or 
the four lower ends of two adjacent pairs of tubes are expanded 
are accessible through one handhole on the opposite side of the 
corresponding box, the significance of these details of construc- 
tion being known and well understood. Each of the banks 
of boiler tubes G is subdivided into two sub-banks or semi- 
banks, the tubes of the two sub-banks being oppositely curved, 
that is, curved concavely relatively to each other, so as to 


| afford between them a chamber H of substantially oval forma- 


tion in cross section, the major axis of which lies in a plane con- 
siderably inclined to the vertical—July 3rd, 1912. 


17,494. August Ist, 1911.—ImMPROVEMENTS IN WATER-TUBE 
Borters, Russel Aitken, of 116, Piccadilly, Westminster, 
S.W. 

This invention relates to improvements in water-tube boilers 
of the Yarrow type and to others in which a brush may be 
passed transversely through the whole group of tubes for clean- 


| ing them, and has for its object to produce a boiler having a | 
great heating surface, which is readily constructed and in which 


the heating surface can be easily and effectually cleaned. The 
invention consists in the use of drawn or welded water tubes 











having cylindrical ends for expansion‘in the usual manner in 
tube plates, the centres of the tubes being of other than circular 
section and having flat or somewhat flat sides, the tubes being 
so arranged as to leave straight passages transversely through the 
whole group of tubes. The cross sectional area of the centre 
part A of the tubes is shown greater than that of their ends B, 
and this is the preferable form. The ends B of the tubes may 
either be worked down to the circular form to enable them to 
be expanded or otherwise fixed into the tube-plates in the usual 
manner, or short pieces B! of tube, having one end to fit the 
holes in the tube-plate, may be welded on, or such parts may be 
screwed together.—July 3rd, 1912. 


25,460. November 15th, 1911.—IMPpRoOVEMEN'TS 1N PRESSURE- 
REDUCING VALVES, Charles Gordon Han, of Fort Block- 
house, Gosport, Hants. 

The operation of the reducing valve is as follows :—When 
pressure is admitted to the high-pressure side of the casing A 
the piston valve B, owing to the unbalanced pressure on the 
under side of the piston, opens and allows the steam to pass. 
At the same time steam leaks past the piston to the space C 
at the back, which is in communication through the open auxiliary 


valve D and the by-pass E with the valve outlet F, so that the 
pressure behind the piston does not rise above the outlet pres- 
sure. If the outlet pressure rises beyond a predetermined level 
the pressure exerted on the diaphragm L overcomes the force 
of the spring and moves the diaphragm so as to close the auxiliary 
valve and allow the pressure at the back of the piston, due to 


N°25,460 

















| leakage, to accumulate until it is sufficient to close thetmain 


| valve B partly or completely. 


On the outlet pressure again 
falling the auxiliary valve opens and allows the main valve to 
rise by the relief of the pressure on the back of the piston. There 


| are two other illustrations.—July 3rd, 1912. 


INTERNAL COMBUSTION ENGINES. 


27,710. December 9th, 1911.—ImMPROVEMENTS IN AND RELAT- 
ING TO INTERNAL ComBUSTION ENGINES, Siegfried Barth, of 
Brendamourstrasse, 43, Dusseldorf-Oberkassel, Germany. 

The novel arrangement of the compression chamber and of 
the jet is illustrated in the accompanying drawing. In both 
figures the piston is marked A, the cylinder B, and the cylinder 
covers C and D. The inlet valve F is arranged in the valve 
casing E, and in front of the valve the compression chamber I is 


situated. This valve also serves as admission and_exhaust 
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passages for the air drawn in and the gases exhausted respectively. 
The device for injecting the fuel is marked K. The compression 
chamber is formed by recessing the periphery of the cylinder, the 
cylinder cover and the piston. By this means it is possible to 
arrange the jet K in such a manner that during the forward 
travel of the piston the particles of fuel are sprayed through the 
recesses beneath the valves into the free space formed between 
the piston and the cylinder cover, whereby a more efficient 
utilisation of the air for the combustion is obtained.—July 3rd, 
1912. 


DYNAMOS AND MOTORS. 


21,687. October 2nd, 1911.—ImPROVEMENTS RELATING TO 
Systems or ExLectRicAL DistRIBUTION EMPLOYING ROTARY 
ConvERTERS, Siemens Brothers Dynamo Works, Limited, 
of Caxton House, Tothill-street, Westminster, and Henry 
Denman Cook, of Brocton Gate, Brocton, near Stafford. 

From the accompanying diagram it will be seen that a booster 
is used in conjunction with a rotary converter. In series with 


N°21,687. Exciting 
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the exciting winding on the boosting generator there is an auxi- 
liary winding which is situated on the poles of the rotary con- 





verter and by suitably proportioning the turns of the latter 
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winding the power factor of the alternating current is supplied to 
the rotary converter is caused to remain constant or vary in the 
desired manner. A modification of the invention is illustrated 
and described.—-July 3rd, 1912. 


551. May Sth, 1912._-IMpROVEMENTS IN THE GENERATION OF 


ALTERNATING CURRENTS, Karl Zickler, of Augustinergasse, | 
14, Briinn, Movaria, Austria, and Dr. Rudolf Czepek, of | 


Eichorngesse, 59, Briinn, Moravia, Austria. 


Single or polyphase alternating current is supplied by the single 
or polyphase winding of the induced part of an asynchronous | 
The inducing part of this machine always | 


induction machine A. 
possesses a polyphase winding. 
taken as the inducing part. 

polyphase current from an independent rotating single armature 
converter C. 
direct current from the generator B. The regulation of the whole 
system is fundamentally effected by a device for regulating the 
fields of the machines B and C, 


In the illustration the rotor is 


N°S55I 





| 25,234. 


' 
voltage and current direction of B, and the voltage, direction of 
rotation, and speed of revolution of the converter C can be varied 
in a continuous manner as desired. As a further consequence 
the direction of rotation and the speed of the rotary exciting | 
field generated in A by the polyphase current delivered by C, 
which in co-operation with the speed of rotation of the rotor of A | 
produces in the induced part of the asynchronous induction | 
machine the single and polyphase currents of variable frequency, | 
can also be varied. By a simple regulation of the fields of B | 
and C, the machine A thus gives single or polyphase current, 
the frequency and voltage of which are capable of continual 
variation as desired. This regulation thus allows a convenient 
starting and regulation of. say, a directly connected asyn- 
chronous polyphase induction motor with short circuited 
armature.—July 3rd, 1912. 


SHIPS AND BOATS. 


15,342. July Ist, 1912.—IMPROVEMENTS IN OR RELATING TO | 
THE PROPULSION oF Suips, Karl Alquist, of 147, Clifton- 
road, Rugby. 

The drawing shows a double sided drive, and A is the propeller 
shaft, carrying a large gear wheel B which is driven by the | 
pinions C and D, connected respectively to the main turbines E | 
and F. The pinion C may also under cruising conditions be | 


N°15,342 





driven by means of the auxiliary turbine G, through the pinion H 
and the gear wheel I, and the turbine G is thus driving the shaft A 
through a double speed reduction gearing as shown, and at 
K L and M. Couplings may also be provided for cutting out | 
such turbines that may not be wanted. In the arrangement 
illustrated the cruising turbine G has been provided with a 
separate condenser.—July 3rd, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


18,769. August 21st, 1911.—ImMPpROVEMENTS IN MACHINE ‘Too. 
Sockets, Daniel Richards, 165, Bexley-road, Northumber- 
land Heath, Belvedere, Kent. 

In the drawings, A is the socket, B a transverse slot provided 
for the introduction of a tapered drift or key for the purpose of 
removing the tool, and C the taper bore of the socket for the 
reception of the tool. A retaining plate D is provided with a 
transverse groove corresponding to the V ends of the roller E 
and also a transverse rectangular groove corresponding to the 
ends of the hardened steel plate S. A plug G is also provided 
with similar grooves in order to prevent the displacement of the 
roller spring F and hardened steel plate, which are together 
mounted in the slot or recess H. A dovetailed recess K is pro- 
vided for the reception of retaining plate D. It will be obvious 
that with a socket of the above construction the roller E is 
adapted to move freely in the slot or recess H, and the spring F 


The machine A is excited with | 


This latter is fed on the commutator side with | 


By means of this regulation the | 


| upon which flanged rollers C run easily. 
| roll can be pulled out in the direetion shown by the arrow | 
When the end of the strip is pulled | 
| the roll F will turn in the direction shown by the arrow. 


| case where the paper 


acts in such a manner on the roller E as to force the latter into 
the smaller side of the slot or recess H, and against the side of 


— 








the shank of the tool inserted, so as to create 
set in motion.—July 3rd, 1912. 
MISCELLANEOUS. 


November 13th, 1911.—A Device ror UNWINDING 
PAPER OR LIKE ROLLS FROM THE INTERIOR END, Siemens 


a positive drive when | 


which water under pressur 
torpedo head, restoring 


suddenly, releasing means by 
turn 


is discharged in from the 











| 
| 


buoyancy. ‘There are six claims. 
1,023,935. Auromatic CoaL Feep ror MovinG Coan TENDERS, 
C. Hocker and B. Wendholt, Huntingburg, Ind. —Filed 


February 9th, 1912. : 
The bottom of the bunker is a dise keyed on a vertical shait 


| 
| 




















und Halske aktiengesellschajt, of 3, Askanischer Platz, Berlin, | 


S.W., Germany, 
The device consists of a base plate with a vertical arm A carry- 
ing bearing arms B. These arms carry pivoted bearing screws 


over the flanged roller E. 
In the 
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strip may have to be pulled upwards, a 
roller H attached to the arm K is provided, which roller is 


| pivoted on a lever M which turns on the axis N and is controlled 
The paper strip B passes under the roller H and | 


by a spring O. or H 
up at the back as shown bythe arrow. Such a device is of 
particular advantage when the uncoiling of the paper strip is 


| effected in jerks, as may be the case when used in connection 


with automatic composing or type-casting machines. For 
loosely wound paper rolls, guide rollers R and S set vertically as 


| shown in dotted lines, may be used, of which one or both may be 
| movable about a hinge or the like so that the paper roll can 


easily be placed in position or removed.—July 3rd, 1912. 


SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,023,879. ConrroLtuinc Device, H. W. Royce, Chicago, 
Fil., assignor to Semet-Solvay Company, Solvay, a. @ 


Corporation of Pennsylvania.--Filed April 9th, 1910. 


In a motor controlling device the combination with a motor 


of a cylinder having a piston therein, and provided with an 
adjustable opening for the discharge of liquid therefrom, a 


[1023 879 ] 

















pump operated by the motor to be controlled and arranged 
to discharge liquid into the cylinder, an adjustable waste valve 
arranged to permit the waste of a portion of the liquid discharged 
by the pump, and a circuit opening and closing device arranged 
to be operated by the movement of the piston. There are six 
claims. 
1,023,907. Mercuanican Aik Device ror ExpeELLING WATER 
OR OTHER LIQUIDS FROM THE HEADS OF TORPEDOES TO 
AID IN THE RECOVERY THEREOF AFTER Firinc, K. 


The interior end of the | 





as shown. The remainder of the patent is for details. There 
are five rather long claims. 
1,023,949. DrauGur RrGuLaror FOR FirRE-tuBE Boilers, 
C. H. McCall, Atlanta, Ga-—Filed February With, 1911. 
A series of tapered plugs are used as shown in the drawing. 


| 1023.94: ] 


























Some peculiar virtue is supposed to reside in the taper. There 

are three claims. 

1,023,957. INTERNAL ComBUSTION ENGINE, J. C. Peache, 
Rugby, England, assignor to Willans and Robinson, Limited, 
Rugby, England,—Filed July 5th, 1910. . 

This patent is taken out by Mr. Peache, the inventor of a 
very well-known high-speed steam engine. There are seven 
very long claims. Taken with the drawing, the third claim, 
although one of the shortest, gives an adequate idea of the nature 








of the invention. In an internal combustion engine working 
on the two-stroke cycle a cylinder, a single sleeve within the 
cylinder and open at both ends, a piston within the sleeve, 
an inlet port at one end of the sleeve, an exhaust port at the other 
end, an inlet port at one end of the cylinder, an exhaust port 
at the other end of the cylinder, an enlargement of the cylinder, 
and a piston upon the sleeve working in the enlargement and 
compressing air therein. 

1,024,391. Nozz~E or AXxIAL-FLow TuRBINES, H. Boltshauser, 
Zurich, Switzerland, assignor to Aktiengesellschaft der 
Maschinenfabriken Escher Wyss and Cie., Zurich, Switzer- 
land.— Filed January 26th, 1911. 

This patent is for a nozzle ring for axial-flow turbines and 
turbo-compressors having the separate nozzle sections turned 


| 
| 
| 





Whiting and J. B. Howell, U.S. Navy.—Filed July | somewhat in regard to each other out of their middle circle in 


22nd, 1910. Renewed October 10th, 1911. 
The contents of an air flask in the head can be discharged 


the same direction as the rotor rotates. There is only a single 


claim. 
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The Royal Society. 

‘THE past month witnessed the two hundred 
and fiftieth anniversary of the founding of the leading 
scientific Society in the world—-our own Royal Society. 
The event was made the occasion of what may well 
be termed a universal and international celebration, 
as many as three hundred delegates from scientific 
societies throughout the world journeying to London 
to take part in the proceedings. We have called it 
the leading scientific body in the world, and we do 
not think that this statement is too bombastic, 
nor that it will be disputed. It is everywhere 
regarded as the highest distinction to be one of its 
Fellows, and its record of work in all branches of 
learning has given ample justification to the epithet 
we have applied to it, To write its history in a brief 
note of this description would be, of course, impossible, 
nor do we propose to refer to the many illustrious 
men who have belonged to it. Suffice it to say, that 
they have been the leading men of their day in all 
branches of the sciences and arts. 
was of a most dignified character. There 
service in Westminster Abbey, a reception of the 
delegates in the library of the Society at Burlington 
House, where addresses of congratulation 
scientific and learned South Africa, 
Australia, Austria-Hungary, Belgium, Canada, Den- 
mark, Egpyt, France, Germany, Greece, India, Italy, 


was a 


societies in 


Japan, Monaco, the Netherlands, Norway, Russia, | 
Spain, Sweden, Switzerland, the United States, &c., | 


and from various Universities and institutions in 
Great. Britain and Ireland, were presented, while 
in the evening there was a commemorative banquet 
at the Guildhall. 3 


Motor Ships in Germany. 

THE Fionia, the sister ship of the Selandia, 
has recently been bought from the East Asiatic 
Company, in Copenhagen, by the Hamburg-America 
Line, and has received the name Christian X., in 


honour of the King of Denmark. It is intended | 


for use in the Mexican service of the company. 
The fact that the first motor ship of the Hamburg 


merchant fleet is of foreign origin is alluded to by | 


the German Press, and it is pointed out that this is 
without significance, as a number of similar ships 


of large size are already in course of construction | 


in German shipbuilding yards. It is also stated that 
German firms have for some time been quietly 
working towards the improvement of this type of 
vessel, and that they have been extremely successful. 
At the present time there appears to be a good deal 
of activity in German dockyards in this respect. 
Two large motor ships are being constructed by 
Blohin and Voss, one for the Woermann Line and the 
other for the Hamburg-America Line; the latter 
company has also ordered a sister ship of the ** Weser ”’ 
Company, the construction of which is so far ad- 
vanced that it has been already possible to launch 
it. The German - American Petroleum Company 
has ordered a motor ship of 7500 tons from the 


Reiherstieg Shipbuilding Company, and three others | 


from the Germania Company in Kiel; two of the 
latter will have a tonnage of 7300, and the third 
will have a tonnage of 14,000, and two motors 
of 1750 horse-power each. Finally, the Howaldt 
Works in Kiel are building two oil motor ships for the 
Hamburg-South American Steamship Company, of 
Which one is to be completed in August. 


Cornwall and the Scientist. 


THERE is no county in Great Britain that 
has a wider interest for the mineralogist and engineer 
than Cornwall. Of its mineral treasures we need 
not speak, and merely to hint at its connections with 
mechanical and civil engineering is to call up visions 
of Trevithick, Murdock, Watt, and Brunel. It was, 
then, an adinirable idea to hold a joint meeting of 
scientists in the ‘‘ country,” and the success with 
which the idea was brought to fruition and carried 
out two weeks ago not only reflects the greatest credit 
on the secretaries in London and Cornwall with their 
reception committee, but gives us some invaluable 
hints as to the best way of conducting such gather- 
In the first place, we may note that the number 
attending was limited to one hundred all told, and, 
as a fact, it never quite reached that number. A 
party of one hundred is not unwieldly, and in less than 
a week all the members of it were more or less familiar 
With each other. The result was that there was no 
splitting up into cliques, as so frequently happens 
at larger gatherings. Groups were continually chang- 
ing, and there was a general circulation throughout 
the whole party. Then, again, there were no papers. 
Papers are as well read in London or elsewhere as in 
Cornwall, and it was wisely recognised that it was 


os 
Ings. 


The celebration | 


from | 


far better to go and see than to sit and talk. Every 
day from early morning till late evening was spent 
actually in seeing and doing something. ‘This had 
the triple advantage that there was more time for 
the members of the party to mix, that it relieved 
them of the boredom of a long morning’s talk, and 
that it gave them the opportunity of spending more 
time in inspection. Finally, there was little or no 
“show.” There was no grand dinner, no star 
speakers, and only once did a mayor turn out to re- 
ceive the visitors. All these things combined to 
make the excursion one of the most enjoyable as well 
as one of the most profitable in our experience. 


The Responsibility of State Railways. 


Tue taking over of the Ouest Railway by 
the State has proved extremely remunerative to a 
certain class of the community, whose profession is 
the law, and it will probably be found that quite an 
appreciable proportion of the famous deficit is to be 
attributed to the innumerable actions brought against 
| the Ouest-Etat by people who have sustained loss 
}and damage through the extraordinary dislocation 
of the service. The most scathing comment on the 
| State management of the line is probably to be found 
|in the judgment recently given in an action brought 
| by a large importer of grain at Havre who claimed 
| damages to the extent of £30,000. This gentleman 
asked the Ouest-Etat Railway to supply him with 
1163 wagons, but he could only get 267, with the result 
that a considerable quantity of grain was spoilt 
| through lying on the wharves, and the remainder had 
to be shipped to foreign ports. The Ouest-Etat 
alleged a case of force majeure on account of the 
railwaymen’s strike, but as the dispute had long been 
seitled at the time the wagons were called for the 
judgment attributed the lack of rolling stock to 
“bed organisation and negligence of the staff.” 
Moreover, the Quest-Etat had no excuse for failing 
to place orders for locomotives and wagons directly 
the Jine was taken over, instead of waiting until the 
| service had become hopelessly disorganised. Con- 
sequently, the Railway Department has had to pay 
the damages, as well as those claimed in innumerable 
| other cases, and as the burden falls upon the rate- 
| payers it is not surprising that they protest against 
the eccentricities of State railway management. 


The Loss of the Akron Airship. 





WERE it not for the lamentable loss of five 
| lives, we would once again have cause to comment 
pleasurably on the total destruction of another so- 
éalled dirigible balloon. On July 2nd the American 
airship Akron, a more or less huge advertisement, 
|exploded in mid-air when sailing about half a mile 
from the shore at Atlantic City. It was intended 
that this should have been the final trial of Mr. 
Vaniman’s airship, and that shortly afterwards 
she should have begun her attempt to cross the 
Atlantic. Whether she would have met with a better 
fate than that which befel the same daring aeronaut’s 


| quence now. It is sufficient merely to record that the 
disaster was apparently due to the generation of 
| excessive pressure within the gas ballonets. The heat 
of the sun’s rays no doubt caused the gas to expand, 
|and would therefore entail a rise of the vessel to a 
| higher level. Certain it is that the crew were seen 
| from the shore to be making efforts to take in water 
jas ballast. These attempts failed, and the airship 
rose to a height estimated at 1500ft. The strength 
of the balloon fabric was now insufficient to sustain 
the increased internal and the decreased external 
pressures, and with a flash of flame the bag exploded 
and ship and crew plunged to the surface of the sea. 
The lesson of the disaster may be, as some hold, that 
efficient escape valves should be provided for the gas 
ballonets, and that the exhaust from the motors 
should be carefully screened. For our part, we hold 
that the only lesson worth learning from the occur- 
rence is that which we have so often laboured, namely, 
the futility and impracticability of all attempts to 
navigate the air by means of balloons, which only 
by courtesy can be designated * dirigible.” 


The Third German Active Squadron. 


PREPARATIONS are already in 
for the formation of the third active squadron pro- 
vided for by the additional navy law which was 
passed by the German Reichstag in June. As 
reported in a previous issue, this squadron will 
be formed by giving up the reserve fleet flagship, 
by utilising ships of the material reserve, and by 
constructing three battleships and two small cruisers. 
Two of the new battleships are to be begun in 1913 
and 1916 respectively, while no date has been fixed 
for the construction of the third battleship and the 
The new squadron will consist of two 


progress 


cruisers. 





Transatlantic adventure of 1910 is of little conse- | 








divisions of four battleships each, and will be com- 
pleted by 1920. The first of the two divisions, 
which will be the fifth division of the High Sea Fleet, 
will ‘be formed on October Ist, and will consist of 
the present reserve fleet flagship Deutschland, the 
battleship Elsass, which was hitherto a reserve ship 
on the North Sea station, and the two turbine battle- 
ships Kaiser and Friedrich der Grosse, which have not 
yet been placed in commission. The three latter 
ships will be manned by reserve crews. On account 
of the difference in the types of the four ships, the 
new division will not be in a position for some time 
to act in common. The Kaiser and the Friedrich der 
Grosse, on which turbines are used for the first time 
on German battleships, have yet to undergo speed 
tests, which will be made with special care on this 
occasion. These two ships are each armed with 
ten 30-5cm., fourteen 15cm., and twelve 8-8 cm. 
guns. The Elsass has four 28 cm., fourteen 17 cm., 
and eighteen 8-8 cm. guns, while the Deutschland 
has the same number of 28cm. and 17 c¢m. guns, 
and twenty with a calibre of 8-8cm. The new divi- 
sion will have a total of 146 guns and crews of 3580 
men. 


Simplon Tunnel Contracts. 


THE Swiss engineering industry is sufficiently 
developed satisfactorily to meet home requirements 
in the electrification of railways and tunnel boring, 
and there is, consequently, a very strong objection 
to the methods employed by German firms to secure 
contracts in Switzerland, to the extent that the 
matter has had to be taken up by the Federal Council. 
The trouble began by the German Government 
officially informing the Federal Government that 
under the St. Gothard Convention German firms were 
entitled to tender for the material required for the 
electrification of the St. Gothard line. This itself 
was regarded as unusual, and the irritation of Swiss 
engineers increased when a Berlin firm considerably 
under-quoted the Swiss for the construction of the 
Hauenstein Tunnel. Upon this came the announce- 
ment that the Federal railways had, subject to official 
ratification, placed a contract with a firm at Mann- 
heim for the construction of the second tunnel 
through the Simplon. Immediately objections were 
raised all over the country. The Swiss Contractors 
Union held a meeting at Aarau to protest against 
foreign participation in State enterprises, and the 
matter was discussed in the Chambers, when the 
Federal Council asked for an explanation from the 


Railway Department. Finally, this department 
'found itself faced with the alternative of either 


carrying out the construction of the tunnel as a 
State undertaking or of entrusting it to the Swiss 
company which made the first tunnel, and whose 
quotation was considerably in excess of the estimate 
submitted by the German firm. The Railway Depart- 
ment adopted the former alternative, so that the 
construction of the second parallel tunnel will be a 
purely Swiss enterprise. This has caused general 
satisfaction in Switzerland, where it is felt that the 
low German tenders, if accepted, would have the 
effect of disturbing the home industry and upsetting 
labour conditions. As a case in point, the German 
contractors of the Hauenstein Tunnel have found 
work stopped by two strikes in six months. 


Immingham Dock. 


On the 22nd of the month the King and 
Queen made a special journey to bLnmingham in 
order to open the new dock which has been constructed 
by the Humber Commercial Railway and Dock 
Company, which is worked in conjunction with 
the Great Central Railway Company. We have 
described this undertaking in such detail in recent 
issues that it is quite unnecessary to do so again in 
the present instance. It may, however, be of interest 
to recall a few leading particulars. In its present 
form the dock consists of a basin 1100ft. square, 
with two arms about 1250ft. long and 375ft. wide, 
so that its water area is about 55} acres. There is a 
natural deep-water approach from the Humber, 
and the entrance lock is no less than 840ft. long by 
90ft. wide. The minimum depth of water in the lock 
at low water of ordinary spring tides is 28ft., so that, 
though, perhaps, it cannot claim to be able to pass 
the largest vessels afloat, it will, at any rate, be 
capable of accommodating the largest boats which 
are likely to make it a port of call for very many years 
to come. There is a wonderfully complete equipment 
of coal and other cargo-handling devices, and as the 
approaches by railway have been well designed to 
bring it into close touch with the coalfields of South 
Yorkshire and Derbyshire, as well as with the indus- 
trial area of the North Midlands, there is little doubt 
that the new port, aided as it is by its geographical 
position, especially with regard to the Balti¢ and 
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North European trade, has a career of success and 
usefulness before it. 


A German Coal Research Institute. 

Tue Kaiser Wilhelm Society for the Pro- 
motion of Science intends to create an institute in 
the Rhenish-Westphalian district for the purpose 
of investigating coal and the products derived from it. 
The seat of the institute will, in all probability, be 
Mihlheim, in the Ruhr coal district. Many important 
coal and ironworks have already given proof of their 
interest in the proposed undertaking by guaranteeing 
contributions for a number of years towards the cost 
of maintenance, and it is stated that considerable 
influence will be exercised by these works in the 
administration of the institute. In addition to coal, 
the investigations will include tar, gas, coke, &c., 
and particular attention will be devoted to the waste 
products formed at various temperatures. The 
questions of power production and the cheap supply 
of electric energy will also be thoroughly investigated. 
Although the industrial concerns interested in the 
institute will chiefly profit by the work undertaken, 
it is proposed that reports shall be issued from time 
to time so that the results of the investigations may 
also be open to the general public. Two influential 
members of the Senate of the Kaiser Wilhelm Society 
have within the last few days gone to Miihlheim for the 
purpose of explaining in detail the aims of the institute 
to the manufacturers interested. Some negotiations 
are still to take place, but, as the costs of the building 
have been already raised and considerable contri- 


butions guaranteed, they should soon be brought to a | 


satisfactory conclusion. 


Central London Railway Extensicn. 


ON Saturday, July 27th, the extension of 
the Central London Railway from the Bank to Liver- 
pool-street was officially opened. Although the 
extension is only about half a mile in length, the work 
appears to have been attended by a number of diffi- 
culties, and it has taken nearly two years to execute. 
The cost has been approximately £300,000. 
January 31st of this year the tubes of the new line 
were joined up to the existing shunting tunnels 
under the roadway of Broad-street close to the 
Stock Exchange, and the new tunnels met the old 
ones within }in. in line and fin. in level. Although 


way platforms, which are some 70ft. below the 
Liverpool-street Station, by means of lifts, passengers 
have the opportunity of using the more modern 
mode of ascent and descent from one railway station 
to another, since escalators are provided. There 
is not the least doubt that the new service will be of 
enormous advantage to Londoners. No fewer than 
200,000 people reach Liverpool-street Station every 
day from the suburbs, and before this new extension 
was opened a great number of them had to proceed 
to their places of business on foot or by omnibus. 
It is now possible, however, to reach by way of the 
Central London Railway not only the business 
centres which surround the Bank, but also Holborn 
and the West End, and, by taking advantage of 
various connections, all parts of the metropolis. 
The distance between Liverpool-street and Wood- 
lane, which is approximately 7 miles, is covered 
in about 25 minutes, and there are thirteen stops in 
the course of the journey. 


Hydro-Aeroplanes. 


As fresh experience is obtained with the use 
of aeroplanes it is seen that their scope for military 
purposes is much more restricted than had been ex- 
pected. The “ fifth arm,’ as the aeroplane is called 
in France, will, of course, render invaluable service 
for scouting work, but it has so far proved a failure 
as a fighting machine. Imagination at first ran riot 
with the aeroplane, which was to become a deadly 
arm of attack by dropping explosives on a helpless 
enemy, but it is found to be far from an easy matter 
to drop explosives at a required point with any 
chance of doing execution. To be safe from shots 
and shells the machine must fly at a height of at least 
800 m., and it is obviously impossible to drop explo- 
sives on small masses of troops, except by accident, 
when the aeroplane is flying at such a height at a 
necessarily great speed. For the moment, therefore, 
the aeroplane is regarded solely as an instrument 
for reconnoitring, and, as nothing further can be done, 
interest is being centred specially in the machine 
adapted for taking its flight from water. Experi- 
iments with hydro-aeroplanes can be carried out much 
jnore safely than with aeroplanes, and the conditions 
of flight being much the same the hydro-aeroplane 
will be developed with a view, at the same time, of 
improving the aeroplane. So far it must be admitted 


that the toll of lives has been much too heavy for the 


On | 


very small progress made with the aeroplane during 
| the past year. On the other hand, if ordinary pre- 
| cautions are taken, risk of experiment with machines 
| lying over water is reduced. During the past month 
| Roger Sommer has been doing good work with a 
| hydro-aeroplane on the Lake of Geneva, and Beau- 
| mont has taken several flights along the Seine. 

| 


The Murg Valley Water Power Station. 


On July Ist a Bill was laid before the Second 
Chamber of the Baden Diet for the construction and 
| working of a water power supply station in the Murg 
| Valley. In the explanatory memorandum accom- 
| panying the Bill it is stated that the Government 
| proposes that, in spite of numerous offers received 
| from private companies, the new works should be 
entirely under State control, the principal reason 


| being that, owing to the increasing importance | 


| of electricity for all branches of industry, it is essential 
|that public bodies should maintain their influence 
| over supply stations, and thus make electric current 
j; accessible to all circles of the population at the 
| cheapest possible rate. The Murg Valley is situated 
|in the centre of the State, and it will therefore be 
| possible in time to supply electric energy to a great 
|number of towns and -industrial undertakings with- 
| out necessitating the construction of dispropor- 
tionately long lines. It is proposed to undertake 
the construction in two stages, the first of which 
| will admit of the production of 35 million kilowatt- 
| hours, of which 12 million will be consumed by the 
| State. On the conclusion of the second stage 87-6 
j}million kilowatt-hours will be produced, 15 million 
| being used by the State for the illumination of railway 
|stations, for driving engines, and for railway and 
| harbour works. It is not intended at the outset 
| to use the electric current for traction purposes, as 
| there are said to be objections on economic and 
| strategic grounds. The State proposes to distribute 
| the current among electricity works and other prin- 
| cipal consumers, and to leave it to them to dispose 
of it among the smaller consumers. The costs of the 
| first stage of construction are estimated at £382,000, 
| and of the second stage at £636,000, while the long- 
| 


| distance conducting lines will cost about £284,000. 


A Memorial to Lord Kelvin. 


/month which is certain to be well received ; in fact, 
| its success is already made sure by the numbers of 
| institutions both in this country, our Colonies, and 
‘inthe United States of America, which have lent: it 
| theirsupport. It is suggested that a memorial to Lord 
Kelvin shall be erected in Westminster Abbey, 
| and that it shall take the form of a window. Very 
| few men, if any, have deserved better of their country- 
;}men than did Lord Kelvin. His genius was such 
that he could apply his vast scientific learning and 
his marvellous mathematical knowledge to the 
devising of inventions which have benefited mankind 
generally. He was looked up to by the scientists 
and philosophers of the whole world, and was re- 
garded by all as being in the forefront of the leading 
men of his day. By many he was even given the 
leading position. It is fitting, then, that such a 
memorial as that suggested should meet, as we are 
certain it will, with a hearty response. A very 
strong géneral committee has been formed, and on 
it are representatives of the majority of our own 
| scientific bodies, of five American, one Canadian, 
one South African, and two Australian societies. 
It is particularly gratifying to know that these 
great institutions across the seas have thus early 
interested themselves in the matter, and we have no 
doubt that when the suggestion becomes known 
other scientific bodies will desire to be identified 
with the movement. Dr. Tudsbery, the Secretary 
of the Institution of Civil Engineers, has been ap- 
pointed the honorary treasurer. 


The Great Eastern Railway Jubilee. 


On July Ist, 1862, the Act of Parliament 
sanctioning the incorporation under the title of 
the Great Eastern Railway Company of the Eastern 
Counties, Norfolk, East Anglian, Eastern Union, 
East Suffolk, and other Subsidiary Railways was 
passed, and during the month the fiftieth anni- 
versary of this event has been made the subject of 
celebration. Vast changes have taken place during 
the intervening fifty years since the passing of the 
Act. The Great Eastern, from being the subject 
of execration of all who travelled on it, and the 
general laughing-stock of the country, has fought its 
way into a foremost position—purely and simply 
by good management. It now possesses what is, we 
believe, the largest suburban traffic of any single line 
in the kingdom, and the punctuality of its suburban 











it is possible to reach the new Central London Rail- | A PROPOSAL has been set on foot during the | 





trains is proverbial. 1t has had to live down obloquy 
and to overcome difficulties which at one 
appeared insurmountable, but it has done both, 
and through it all, even when its management was 
at its worst, its engineers have consistently given 
trial to improvements in railway devices when they 
have first appeared, and not a few innovations have 
actually owed their introduction to them. It is a 
fine achievement to have developed the present 
enterprising undertaking from what could truthfully 
be called chaos, and great credit is due to the succes. 
sion of able ofticials who have had a hand in bringi:ny 
about the metamorphosis. 


thine 


The Yorkshire Colliery Disaster. 


At about two o'clock in the morning of tle 
9th of the month a terrible explosion occurred in 
the Cadeby Pit at Conisborough, South Yorkshi: 
belonging to the Denaby and Cadeby Colliery Com:- 
pany. About thirty men were working in the portion 
of the pit affected, and of these only two escape 
alive. Had it not been that the King and Quecn 
had visited Conisborough on the previous day, 
the disaster would have probably been even more 
serious than it was. But, as things were, many of 
the men who otherwise would have been in the pit 
at the time of the explosion were “* playing.’ <A; 
soon as possible after the explosion rescue partic: 
descended the mine, and by noon much good work 
had been done. Then, while the search parties were 
still in the pit, a second explosion occurred, and 
the death roll was more than doubled. — Rescue partic 
were again formed, it being still possible to find 
many men who were willing to descend the shaft. 
It was found that, among others, Mr. W. H. Pickering, 
chief inspector of mines for the district, two other 


inspectors, Mr. Hewitt and Mr. Pickle, and Mr. 
Douglas Chambers, the manager of the Denaby 


Colliery, had perished in the second disaster. Yo! 
another explosion occurred on the following day, 
and for the time being the management withdrew 
everyone from the mine. The total deaths from th: 
two explosions were found ultimately to be eighty-six 
There seems little room to doubt that 
* gob” fire, 


in number. 
this disaster is to be attributed to a 
and that the fiery nature of the mine, rather than 
the presence of coal dust, is to be blamed for its 
propagation. It is pleasing to record that the heroisi 
shown by the late Mr. Pickering, not only on the 
occasion which led to his death, but in others, is 
not to pass without some permanent testimony to 
it, and that a proposal is now in process of formation 
which aims at the erection of a memorial to hi 
bravery and character. 


Centenary of the Comet. 


THe 24th of the month marked the cen 
tenary of the launch of Henry Bell’s steamer, the 
Comet, from the shipyard of John and Charles Wood 
at Port Glasgow. So much has already been written 
about the construction and working of this little 
vessel and about her true place in the history of steam 
navigation that it is quite unnecessary for us to 
summarise these matters in this brief note. Suffice 
it to say that she was the product of the imagination 
of Henry Bell, an innkeeper of Helensburgh, on thie 
Clyde, that she was built by the Woods, that her 
engines were supplied by John Robertson and her 
boiler by David Napier. She was laid down in 
October, 1811, and on the 24th of July, 1812, was 
launched, under the superintendence of her future 
master, Captain William Mackenzie, with all her 
machinery on board and ready for sailing. On 
August 6th she made her first trial run from Greenock 
to Glasgow, and a few days later commenced a regular 
passenger service between the same two towns. 
Rivals after her own pattern soon began to appear. 
To meet their competition she was lengthened by 
20ft., but her speed was soon surpassed by that 
of such newer vessels as the Elizabeth (1813) and the 
Industry (1814). About 1816 the Comet was taken 
to the Firth of Forth, where for a time she did fairly 
well. But rivals appearing here also, she was re- 
turned to the Clyde, and her struggle for a bare 
existence continued. In 1819 she was placed on the 
West Highland route, and for about a year plied 
unremuneratively between Glasgow and Fort William. 
Then, on the 15th of December, 1820, wind and tide 
wrought her destruction on the rocks off Craignis! 
Point, on the west coast of Argyllshire. A second 
Comet was built in 1821. ‘This vessel was sunk 
with seventy passengers off Kempoch Point, Gourock, 
in 1825, by coffision with the steamer Ayr. Bell 
fortunes were broken, and he rétired from the list of 
steamship owners. We may add that the vessel’s 
name commemorates the visit of a remarkable 
comet which appeared in the heavens in 1811. 
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An Addition to the Swedish Navy. 


For the last five or six years Sweden has 
not added any large ship to its fleet, and it has now 
heen decided to build an armoured ship of about 
7000 tons of the so-called F type. As the largest 
ship in the Swedish navy at present—the Konung 
Qscar—has a displacement of only 4220 tons, the 

Ff” will form a considerable addition to the fleet. 
he history of the Government’s decision to build 
this vessel is interesting, and shows how strongly 
ihe Swedish nation feels on the question of naval 
armaments. Under the Conservative Government 
in power until the middle of 1911 the construction 
of the “ F ’ was passed, but this decision was annulled 
hy the Liberal Government that followed. This 
step was received by the entire nation with a storm of 
indignation, and a public subscription was immediately 
started with a view to raising the money which the 
Government had refused. In a short time it was 
announced that £888,000 had been collected, and the 
(‘overnment was naturally obliged to consent to the 
construction of the ship. It has been decided to 
expend £666,000 on the construction of the “F,” 
while the remainder will be used for other purposes 
of defence. Besides being the largest ship, this will 
also be the first armoured warship in the Swedish 
fleet. to be supplied with turbines. A few days ago 
the Marine Administration issued invitations for 
tenders from Swedish dockyards for the construction 
of the hull and the turbines for the new ship. 


The Royal Agricultural Society’s Show. 


Att things considered, the attendance of 
the public at the Doncaster Show was as satisfactory 
as could be expected. As an attraction for farmers 
and agriculturists generally, much of the interest 
in the showyard evaporated when all the cattle, 
sheep, and pigs were removed from the Town Moor 
on the night preceding the opening, owing to the | 
outbreak of foot-and-mouth disease. The weather, | 
too, was very bad to commence with. Under the 
circumstances, therefore, an attendance of 90,000 | 
persons is good, though probably not one-half of the | 
total that might have been expected given ordinary | 
conditions. As we pointed out in our review of the | 
implement section, the engineering portion of the | 
show was, if anything, above the average in point of 
merit, though there was a marked dearth of new 
implements. Perhaps the most noteworthy feature 
was the exhibits of engines of the internal combustion 
type using crude mineral oils. The increasing cost 
of petroleum spirit and the lighter mineral oils 
generally points to the desirability, nay, the necessity, 
of all builders of oil engines turning attention to the 
adaptability of their engines to the cheaper grades | 
of fuel. Several firms exhibited two-cycle engines | 
in which the crude oil is injected into the cylinder 
by means ofa pump. This type of engine, erroneously 
called semi-Diesel, has much to commend it. It is | 
extremely simple, and valves are conspicuous by their 
absence. Although it does not suffer, as the two- 
cycle gas engine does, by loss of fuel in scavenging, 
there is still the two-cycle difficulty of keeping the 
crank chambers air-tight. 





Stockport Waterworks. 

THE opening at the commencement of this 
month of the new waterworks which the Corporation 
of Stockport has completed placed the inhabitants 
of this important town in possession of a supply 
of good water which will probably be sufticient to 
serve them for some considerable time. The works, 
which were described at some length in THE ENGINEER 
recently, are interesting for two reasons. First, 
the decision to build a masonry dam to impound | 
the waters of the river Kinder, and the subsequent 
abandonment of this idea for an earthwork dam 
after the foundations had been prepared; and, 
secondly, on account of the splendid mechanical 
filtration plant by which the water is treated to get 
rid of the peaty discoloration. The embankment 
is 1200ft. long, and its height from the bed of the 
river to the top is about 116ft. The maximum width 
at the ground level is 590ft., and at the top 14ft. 
The reservoir has a capacity of 515,000,000 gallons. 
The most ‘interesting feature of the Bell filter plant 
is the method of introducing the chemical ingredients, 
sulphate of alumina and lime in correct proportions. 
In the ease of the lime this is brought about by an 
arrangement of Venturi pipes inserted in the main, 
and in the case of the sulphate of alumina by means 
of ingenious pumps, which are operated by turbines 
in the main, and so regulate the supply of alumina 
in accordance with the speed of flow of the water. 
The filtering action of the sand is assisted by an 
artificial film on its surface, the formation of which 
is brought about by the chemical ingredients em- 





ployed. 


THE FLOOD PROBLEM OF PITTSBURGH. | certain revisions in the river channels were made the 
By KENNETH C. GRANT, Assoc. M. Am. Soc. C.E.* | total value of the land reclaimed along the river front 
’ Nice | would amount to about 2,307,000 dols. The total 
No. IIL} | net cost of the low wall and seventeen selected reser- 
THE placing of a relatively smaller drainage area | voirs combined would therefore be 20,035,100 dols. 
under control on the Monongahela basin, referred to If the objections to such a high wall were not 
in the concluding portion of Article No. IT., is due to | so serious ; if the fact that flood relief for Pittsburgh 
the fact that the flood water from the drainage areas | by a protection wall only would afford no flood relief 
controlled by certain of the reservoirs on that basin | except to Pittsburgh, leaving other river communities 
always reaches Pittsburgh after the main part of the | above and below to work out their own salvation, 
flood crest at that point has subsided, and that hence | were ignored ; if the headroom under low bridges, 
the storage of this flood water would have compara- | and the conditions affecting loading and unloading 
tively little lowering effect upon the Pittsburgh peak. | of river craft and governing future sewerage plans 
The accompanying map, Fig. 3, shows the positions | were not so notably improved by the reduction of 
of these reservoirs with the drainage areas and some | flood heights; and if the increase of the low-water 
of the streams flowing into them. The engraving | | flow that would be obtained by means of the storage 
Fig. 4 shows Mahoning Creek looking upstream at reservoirs were not of such tremendous importance 
the site of the dam of one of the proposed seventeen ' and benefit to navigation, sanitation, water supply 
reservoirs. The height of the projected dam is | and water power, the lower cost of the wall without 
143ft., and its length on crest 740ft. The capacity | reservoir control would recommend the adoption of 
of the reservoir formed by it would be 2,367,800,000 (that means of flood relief. 
cubic feet, the drainage area controlled 335 square! A wall of limited height along the river front is 
miles, and the estimated cost 1,089,400 dols. The desirable for many reasons. It would reclaim con 
main features of the projects are given in Table No. 11., siderable areas of valuable land, and would greatly 
and the flood peak reductions that it is estimated improve the appearance and usefulness of the river 
would have been obtained in the eleven floods con- | banks. If properly placed and constructed it would 
sidered if these projects had been in operation are | also facilitate the handling of cargoes to and from 
given in Table No. ITI. the river boats. For these reasons, the low wall 





TABLE H.—Main Features of 17 Selected Projects. 





Drainage areas, capacities, costs, &c. sae nee = 
Total drainage area controlled, sjuare miles... 8,023 2,159 10,182 
Total drainage area controlled, per cent. : 69-2 29-5 53-8 
Total capacity, million eubic feet... ee eee at, teehee 42,178-5 17,302-9 59,481-+4 
Total cost of dams and appurtenances, dollars |. Ri Mtsa Tt cco ean,s gadencs 8,077,700 3,101,200 11,178,900 
Cost per million cubic feet capacity (maximum). dollars eS , 326 400 400 
Cost per million cubic feet capacity (minimum), dollars... So fad caste Wend 136 94 94 
Cost per million cubic feet capacity (average), do!lars 2 debs Eason Bs 191 179 188 
Total land area submerged (including marginal strip), Ices ask sad iw eg, SAS 20,860 7,429 28,289 
Total cost of land submerged, dollars : eee, 848,500 . 238, a 1,087,000 
Average cost of land submerged per acre, dollars : aes. aad, ees 5 41 38 
Total cost, including damages, &ec., dollars ..... Sei: ws eee eee ee | 16,851,800 4, 820,800 21,672,100 
Cost per million cubie feet ¢¢ apacity (maximum), dollars... 1... Sn a a 719 646 719 
‘ost per million cubie feet capacity (minimum), dollars... ‘ ; 210 224 210 
Cost per million cubic feet capacity (average), dollars i rr ee ree 400 279 364 


TABLE IIl.— Flood Prevention at Pittsburgh hy Storage Reserroivs, Using 17 Selected Projects. 











| Maximum gauge Maximum dis- R eae Total discharge above) Total time above 
| height. charge. 7 Fe | 22ft stage. 22ft. stage. 
| — _ ——— ° —__—____—_— ee 
Flocd. | If con- , If con. | discharge | If ccn- If con- 
Actual. | trolled by Actual. trolled by Actual. trolled by , Actual. | trolled by 
| reservoirs. reservoirs, | TS€ rvoirs. | reservoirs reservoirs, 

Ft Ft. Second-feet| Second-feet,| Per cent. = cu. ft. Mill. eu. ft.. Hours. Hours. 
March 20h, 1908 ... ... ... ... | 27-3 15-0 292,000 147,000 49-5 | 5,000 000-0 33-5 00-0 
February 16th, MES on cscs cco BORE 16-0 340,000 158,000 53-5 | 12,500 000-0 52-5 00-0 
March 15th, 1907... ... .. | BBS 28-8 434,000 310,000 29-0 | 25,800 620-0 60-5 36-0) 
March 22nd, 1905 ... 2... ... ... | 29-0 | 21-1 315,(00 215,000 32-0 | 17,800 000-0 86-0 00-0 
March 4th, 1904 enna aes re 18-9 286,000 190,000 | 34:0 | 3,600 000-0 33-5 00-0 
January 23rd, oon 30-0 20-9 330, C00 213,000 35-5 | 13,000 000-0 56-0 00-0 
March Ist, ec ae ee | 19-7 312,000 199,000 | 36-0 | 8,500 000-0 46-0 00-0 
| March Ist, omer eS ie 22-3 366,000 229,000 37 +5 19,700 000-0 73-0 00-0 
April 21st, 1901 |, "| O75 | 76-8 294000 167,000 | 43-0 | 7,500 000-0 43-5 | 00-0 
November 27th, 1900... ... ... | 27-7 10-4 296,000 108,000 63-5 | 4,500 000-0 34-0 00-0 
March 24th, 1898 ... ... ..  ... | 28-9 18-5 312,000 185,000 40-5 | 10,500 000-0 61-5 00-0 

| 

Average for eleven floods... ... | 29-5 18-9 320,000 190,000 | 41-0 | 11,670 511-0 | 52-7 33 


| 
| 
| 
| 
i 


+ Low pereentage due to light precipitation on Upper Allegheny Basin. 


It will be noted in Table IIT. that the average | necessary for flood control in combination with the 
reduced peak for the eleven floods would have been | proposed storage reservoirs could be extended ad- 


18-9ft., and that in only the two highest floods— | vantageously beyond the low-lying parts of the river 
March 15th, 1907, and March Ist, 1902, the reduction | bank, where it would be needed for flood protection. 
would have been less than to the danger line of 22ft.| There are serious objections, however, to the wall 


In the 1902 flood the reduced peak would have been | that would be necessary without reservoir control, 
only 0-3ft. above the danger line, and that for so|on account of its height above the present surface 
short a time as to be negligible. The reduced peak of | at many points. Along Duquesne Way, for example, 
the 1907 flood, however, would still have been 6-8ft. | the top of the parapet would be about 13ft. above 
above danger line, and from what has been written | street level, while on the opposite bank of the 
above under ‘‘ Flood Damage,” it will be understood | Allegheny it would be about 19ft. above the Balti- 
that a certain amount of overflow and damage might | more and Ohio railway lines. Buildings, bridge and 
still result from occasional great floods if the flood | railroad gradients would prevent raising the ground 
relief work should be confined to the construction of | behind the wall by this amount, and the city at 
these seventeen selected reservoirs. these points would resemble an old walled town 
of medieval times. The top of the wall, moreover, 


| COMBINATION OF RESERVOIRS AND LOW WALL. would be 35ft. above ordinary water level in Pitts- 


The reduction of the maximum flood to this height, | burgh harbour, and it would be an expensive and 
or even to 30ft., would, however, greatly reduce the | difficult matter to provide convenient approaches 
amount of wall necessary to prevent overflow. Inves-| to the river front slopes as now used for loading 
tigation showed that the cost of the low wall that | and unloading purposes. If the channel were dredged 
could be used in combination with the seventeen | and the barges and steamers brought alongside the 
selected reservoirs would be so small that it would be | wall, this difficulty would be eliminated; but it 
far cheaper to construct it than to build the large | would still be less convenient than the lower wall, 
amount of additional reservoir storage that would be | because the great variations in water stage would 
necessary to reduce the occasional great floods below | still continue and these greater fluctuations of water 
the danger line. levels would mean greater vertical distances to raise 

The estimate for this low wall has been based upon | and lower cargoes. 

a wall to gauge height 28ft. at the Point, with a 3- 5ft. With such a high wall and no reduction of the 
solid parapet bringing the top of the flood barrier up | flood heights, the sewerage problem of the city would 
to gauge height 31-5ft., or elevation 728-5. The | also be more difficult and expensive of solution. 

top of the wall would be built parallel to the profile | Whatever may be the details of the final plan that 
of the 1907 flood, as reduced by storage with the will be worked out for the disposal of the sewage 
seventeen selected projects. It was found that with | of the Pittsburgh district, the general scheme will 
floods thus reduced no wall would be required along | probably include the construction of an intercepting 
the Monongahela or Ohio rivers, and only about | sew er along the water front. At times of flood, 

4-5 miles of wall along the Allegheny, w hich would | the sewage must be raised from this sewer with suit- 
cost about 670,000 dols. The total cost therefore of | able pumping apparatus to above high-water level. 

the wall and reservoirs would be 22,342,100 dols. If | The reduction in flood heights that would be obtained 
| by storage reservoirs would considerably reduce 
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simplify the construction and lessen the cost of the 
interceptor and pumping apparatus. 

But even if these difficulties should be surmounted, 
a broad view of the whole problem does not admit 
of the adoption of a method of flood relief by. pro- 
tection alone, for, as already stated, the flood relief 
obtained would be local only, and the communities 
along the rivers above and below Pittsburgh would 
continue to have their floods as before. Moreover, 
flood relief would be the only benefit obtained, for 
there would be no increase in the low-water flow of 
the rivers and their tributaries, and hence no benefits 
to navigation and water power, no improvement in 
the quality of the water for domestic and industrial 
supply, and no dilution of the sewage of cities and 


towns along the rivers—an important sanitary 
feature. 
REDUCTION OF FLOODS ABOVE AND BELOW 


PITTSBURGH. 

The extent of the flood relief that would be ob- 
tained on the Ohio by the proposed reservoirs is, 
perhaps, best illustrated by the fact that at Wheeling, 
W. Va., 90 miles below Pittsburgh, the greatest 
recorded flood, that of 1884, would have been reduced 
by 13ft., and the next greatest flood, that of March, 
1907, would have been reduced by 14- 5ft. 

Proceeding further down the Ohio, it is evident 
that, as other important tributaries enter, and the 
proportion of drainage area independent of the parts 
controlled by the reservoirs above Pittsburgh in- 
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Fig. 3-POSITIONS OF RESERVOIRS AND DRAINAGE AREAS 


creases, this storage would become a less factor in 
reducing the Ohio floods. In so far as they originate 
above Pittsburgh, the storage would be effective ; 
but complete control of floods at lower points would 
necessitate the construction of additional storage 
on the tributaries entering the Ohio between Pitts- 
burgh and the point where flood relief is desired. 
A similar solution of the problem on the other tri- 
butaries of the Ohio would extend the flood relief 
throughout its entire valley. 

Above Pittsburgh, the Allegheny River from 
Oil City to the mouth, a distance of about 134 miles, 
would be relieved from the frequent disastrous floods. 
Flood levels on the Kiskiminetas River, for a distance 
of 41 miles above the mouth, would also be consider- 
ably lowered. On the Monongahela River, floods 


would be greatly reduced from Fairmont, W. Va., to | 
the West | 


Pittsburgh, a distance of 127 miles. On 
Fork River, floods would be controlled for a distance 
of 38 miles above the mouth. On the Youghiogheny 


. : . | 
River, floods would be considerably lowered for a } 


distance of 83 miles above the mouth. 


INCREASE OF LOW-WATER FLOW. 


The system of storage reservoirs could be operated 
primarily for flood prevention during the flood season, 
and for increasing the low-water flow during the low- 
water season. 
that 80 per cent. of the floods have occurred in the 
months of November to March inclusive ; and that 


the 20 per cent. occurring in the period from April 
to October inclusive, have been of relatively less 
severity, and could have been prevented from doing 


A study of the flood records shows 


damage by the low wall that is proposed in com- 
bination with the reservoirs. 

With the amount of flood water that could by this 
method be safely retained in these reservoirs until 
needed in dry weather, combined with the surplus 
spring and early summer flow that could be gathered, 
a notable improvement in the low-water flow of the 
main rivers and their tributaries could be effected. 
The low-water flow of the Allegheny at Pittsburgh 
could be increased to about 3-5 times its minimum 
throughout the entire dry-weather season; and of 
the Monongahela to about six times its minimum. 
That of the Kiskiminetas River could be increased 
to about six times its minimum, and of the Youghio- 
gheny River to about ten times its minimum. The 
increase of low-water flow would, of course, extend 
down the Ohio. At Wheeling, for example, it could 
be maintained at three times the present minimum, 
corresponding to an increase in stage of 2- 3ft. 

The above improvements in low-water conditions 
are those that would result with only the seventeen 
selected reservoirs constructed. If all or part of the 
additional storage available should also be con- 
structed, a considerably greater increase could of 
course be obtained. For example, the low-water 
discharge of the Monongahela could be increased to 
about fifteen times, and of the Youghiogheny to 
about forty times its present minimum. 

The extent of these improvements in low-water 
flow will be appreciated when it is realised that 
267 miles of main rivers and 386 miles of tributaries, 
or a total of 653 miles of stream channels above 
Pittsburgh, would have their low-water discharge 
| considerably increased and made uniform during the 








| rivers is estimated at about 25,000,000 tons annually, 
The principal cargo is coal, about 70 per cent. of which 
is consumed in the Pittsburgh district. The move. 
ment of sand and gravel has increased considerably 
and is next in importance to that of coal. The im- 
portance of the navigation on the Monongahela to 
the Pittsburgh district is emphasised by the fact 
that more than half the coal to Pittsburgh is carried 
by water, while of the total coal tonnage to and 
through Pittsburgh about 30 per cent. is by river. 
Under present conditions there are serious troubles 
with shortage of water on the Monongahela River 
during dry weather. During the summer and early 
autumn the pools, especially in the upper reaches, 
are drawn down considerably below the crests of 
the dams, owing to evaporation and losses through 


leakage and lockages. The steamers plying the 
rivers between Pittsburgh and Fairmont are fr 


quently obliged to suspend operations, and the upper 
pools are sometimes lined with barges waiting for 
water to float them downstream. 

The vast coal deposits yet to be mined, the canalisa 
tion of the Ohio River, and the construction of a 
canal between this river and the Great Lakes are 
certain to cause an increase in the amount of commerc: 
on the Monongahela. This shortage of water during 
dry weather will then be of longer duration and mor 

| severely felt. For example, the discharge necessary 
for lockage purposes, if traffic should demand that 
the locks be operated to their full capacity, would 
be eight times the amount that was required in 


September, 1908, when navigation was seriously 
hampered by inadequate water supply. It is evident. 
therefore, that if commerce on the Monongahela 








dry weather. If all forty-three projects were con- 
structed, a considerably greater increase would obtain, 
and its extent would be much greater, covering 
393 miles of main river and 570 miles of tributaries, 


or a total of 963 miles of stream channels above 
| Pittsburgh. The benefits to navigation, sanita- 
| tion, water supply and water power that would 


result from such considerable improvement in low- 
water flow would naturally be very considerable, 
| and will be briefly pointed out in the following. 





NAVIGATION. 

| The cheap transportation afforded by the navigable 
|rivers above and below Pittsburgh is of tremendous 
| importance commercially and industrially, not only 
to Pittsgurgh, but to the entire Ohio Valley and even 
| to the trade centres of the Mississippi Valley. The 
| Monongahela is slack watered from its mouth to a 
| point on the West Fork about four miles above 
| Fairmont, W. Va., or a total distance of 131 miles. 
|The Allegheny has slackwater from its mouth to 
| Natrona, a distance of 24 miles. The Ohio, with 
the assistance of the few locks and dams already 
constructed, is navigable, except at low water and 
during part of the winter season, throughout the 
967 miles from Pittsburgh to Cairo, and according 
to present plans will be completely canalised in about 
ten years. 

It is notable that while there has been a manifest 
decrease in water-borne traffic on a majority of the 
rivers and inland waterways of the country, the aggre- 
| gate tonnage on the Ohio has been well maintained, 
j}and on the Monongahela, has steadily increased, 
| reaching in 1907 about 12,000,000 tons. The total 

volume of traftic on the Ohio and Monongahela 








Fig. 4—MAHONING CREEK-—SITE OF ONE OF THE SELECTED RESERVOIRS 


ever becomes great enough to operate the locks to 
their full capacity, the shortage of water will be so 
severely felt that the construction of storage reservoirs 
to increase the dry-weather flow will become an 
absolute necessity. For even assuming that there 
were no losses by leakage, evaporation and pumpage, 
the minimum discharge of the Monongahela, 160 cubic 
feet per second, is only about two-thirds of the dis- 
charge necessary to supply water to operate the locks 
at their full capacity. g 

The Monongahela River is extensively used as a 
source of water supply, especially for industrial 
purposes. There are about 500,000,000 gallons per 
day pumped from this stream below Fairmont for 
domestic and industrial purposes, or nearly five 
times the minimum discharge. If these various pump 
ing plants were operated to full capacity, they would 
pump about 922,000,000 gallons per day, or about nine 
times the minimum discharge. It is estimated that 
nearly 46,000,000 gallons, equal to 9 per cent. of the 
amount actually pumped, or to 44 per cent. of the 
minimum discharge, is permanently withdrawn 
from the river, the balance being returned after use. 
The loss by evaporation is also a considerable factor 
in reducing the low-water discharge. It is estimated 
that the evaporation during the hot, dry season 
amounts to about 105 cubic feet per second, or to 
about 65 per cent. of the minimum flow. 

As previously noted, if the seventeen selected 
reservoirs were constructed, the storage that would 
be available for navigation assistance in the four 
reservoirs of this group situated on the Monongahela 
basin would increase the low-water flow of the 
Monongahela to six times its present minimum. 
ff all twenty-two of the projects proposed on the 
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Monongahela basin were constructed to maximum 
capacity, the dry-weather flow would be maintained 
at a constant amount of about fifteen times its present 
minimum. Under these conditions an adequate 
water supply would be at all times available, and 
all the above described troubles during the low-water 
season would disappear. 

The conditions in the Monongahela have been 
discussed at some length for the reason that the 
Monongahela, a river which has been completely 
slackwatered for many years, affords a striking 
example of the fact that the slackwater system of 
river improvement cannot be successfully and un- 
interruptedly operated on the rivers in this part of 
the tountry without being supplemented by storage 
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Fig. 1 WEST TO EAST SECTION OF DOLCOATH MINE 


reservoirs to provide a sufficient flow during dry 
weather. 

The construction of locks and dams on the Youghio- 
gheny River between the mouth and West Newton, 
a distance of 19 miles, was provided for in the River 
and Harbour Act of June 25th, 1910. No actual 
construction work has as yet been started on this 
project, but when these locks and dams are bulit, 
the present low-water flow will be inadequate to 
maintain pool-full navigation. The increase in the 
low-water flow of this river that could be obtained by 
reservoir storage has already been referred to, and it 
is obvious that with this increased flow uninterrupted 
navigation at all times would be assured. 

On the Allegheny River the present intermittent 
open-river navigation above the head of the slack- 
water system would be greatly improved by reservoir 
assistance. In the event of the extension of the 
slackwater system further up the river, moreover, 
the increase in the low-water stage furnished by the 
reservoirs would reduce the number of locks and dams 
required, and would insure a pool-full stage and un- 
interrupted navigation throughout the year. 

The increase in low-water flow of the Ohio River 
has already been pointed out. It is obvious that such 
increase would remove all possibility of inadequate 
water supply for slackwater purposes, and insure 


pool-full navigation at all times from Pittsburgh | 


to a considerable distance below Wheeling. If the 
reservoir system should be extended to other tribu- 
taries of the Ohio below Pittsburgh, this increase of 
low-water flow could be made so considerable that 
the slackwater project could doubtless be accom- 
plished with fewer locks and dams, and at the same 


time the period of open-river navigation considerably | 


lengthened. 

There would also be a great improvement in the 
condition of the rivers for navigation purposes on 
account of the reduction in flood heights that would 
he obtained by the storage reservoirs. The reduction 


in the velocity of the current, due to a lowering cf | 


the high stages, would greatly facilitate the safe 
handling of river traffic. Moreover, the wide fluctua- 
tions in water levels at river ports would be to a 


large extent removed and the expeditious and econo- | 


mical handling of cargoes to and from river boats 
greatly facilitated. 

But one of the most important benefits that would 
result from the reduction in flood heights would 
he the increased clearance under the river bridges 
during high water, particularly under those crossing 


the Allegheny River at Pittsburgh. For example, | 


the present clearance of the Sixth-street bridges 
above pool level is 32ft. In the past fifty-three 
years there has been an average of fifty-seven days 
per year when the ordinary Monongahela boats, 
28ft. high, could not pass under the bridge. The 
proposed system of seventeen selected reservoirs, 
had it been in operation during this period, would 
have so lowered stages that there would have been 


on the average only three days per year when boats 
of this size could not pass under the bridge. 


SANITATION AND WATER SUPPLY. 


The Allegheny, Monongahela and Ohio rivers are | 
extensively used as a source of water supply for | 


domestic and industrial purposes.. Their waters 
are dangerously polluted with the sewage of thickly 
populated valleys and impregnated with ~ mine 
drainage and manufacturing wastes. The acidity 
of the water corrodes boilers and considerably shortens 
the life of exposed iron and steel parts of boats and 
on the locks of the navi- 
gation dams. This quality, 
as well as the hardness of 
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the water, requires its treatment in water-softening 
plants before use for steaming purposes. At certain 
times of the year the hardness is sufficiently marked 
to be objectionable in water used for domestic supply. 

An increase in the low-water flow of the rivers by 
releasing water from the reservoirs during the dry 
season would very greatly improve these conditions, 
and effect an estimated annual saving of about 
300,000 dols., or at 5 per cent., the interest on 
6,000,000 dols. At the same time the possibility of 
i nuisance from too great a concentration of sewage 








times the present minimum would be assured, and 
power development of considerable magnitude would 
become feasible. If the storage reservoirs as designed 
for flood control should be enlarged to maximum 
sapacity, a large amount of additional power would 
thus be made available. 








MINES AND WORKS IN CORNWALL. 
No. II.* 


A sHort walk and a tram ride brought the visitors 
from the. engineering works of Messrs. Holman 
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TO NORTH SECTION OF DOLCOATH MINE 


3rothers, described in our last issue, to the classic 
mining ground of Dolcoath, and without further delay 
the directors invited their guests to partake of 
luncheon, to which justice having been done, various 
toasts were proposed, honoured, and acknowledged 
in some interesting speeches, and then a move was 
made to inspect this great mine. 
Dolecoath, along with just a few other mines in the 
world, stands out prominently as one of those monu- 
| mental enterprises which are still in? progress, but 
of which the date of the commencement is lost in 
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Fig. 3—TRAVERSING WINOING ENGINE 


in the rivers at Pittsburgh would be removed far into 
the future. 
| WATER SUPPLY. 

No detailed study of the water power that could 
be developed in connection with the reservoir system 
| has as yet been made. There are numbers of places, 
| however, particularly in the drainage areas of the 
Monongahela River, where steep slopes in the channels 


of the principal tributaries occur below the sites of 
| some of the large storage reservoirs that are proposed. 
At such points a uniform low-water flow of many 





oblivion, owing to the ages that have elapsed since 
the event took place. Anyway, there are records 
of it having been a very considerable mine in 1746, 
whilst in 1787 it was 132 fathoms deep. It was recorded 
to have produced copper to the value of £1,250,000, 
and yet was closed down. But not for long, for 
when the price of copper rose it was restarted in 1799, 
from which period up to 1836 it paid £157,541 in 
dividends. It then fell on bad times, until in the fifties 
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of last century it was decided to sink deeper—an 
enterprise which led to the discovery of rich deposits 
of tin, and, as a result, from 1853 to 1895 minerals 
consisting mainly of tinstone were sold from it to 
the value of £3,595,338, and £756,188 was distributed 
in dividends ; since then from the foundation of the 





| realised. In section Fig, 1 its position in relation to | stippled parts of the sections show the portions 
the old workings is shown, and, what is still more | that were mineralised, that is, that contained suffi- 
important, its relation to the newer developments | The 


|} cient valuable mineral to pay for working. 
to the west at 412 and 490 fathoms, where it is con- | depths are given in fathoms below adit, or free drain- 
nected with the new rich discoveries, whilst at 500 | age level. At the eastern end the killas extends 
fathoms it brings the deepest working within a few | only a few fathoms below adit, whereas at the western 








Fig. 8—DEEP LEVEL ELECTRICALLY DRIVEN PUMPING PLANT 


limited liability company until the end of last year 
£2.337,.441 worth of minerals has been sold) and 
£329,637 paid in dividends. The company, the 
Dolcoath Mine, Limited, was started in 1895 to pro- 
vide funds to re-establish the old mine on a rational 
working basis, by sinking a deep vertical shaft and 
equipping shaft and surface with modern appliances. 

On the occasion now recorded the results of the 
activity in this direction were evident, a lattice 
girder headgear 80ft. high standing out conspicuously as 
a landmark being the most prominent object—Fig. 4. 
Such a structure is quite an ordinary sight in our 


colliery districts, but is, indeed, a rarity in Cornwall. | 
Then there were modern winding engines, modern 
signalling appliances, modern cages, and the vertical | 


shaft, 300uft. deep, 17ft. 6in. diameter in clear, lined 
with 9in. brick, with spacious stations for loading, &c., 


below, in two of which were working modern electri- | 


cally driven pumps. Moreover, at the surface there 
were slopes still covered with the wrack and ruin 
of the old-time dressing floors, and arising Phoenix- 
like from them the stately new buildings equipped 
with the approved appliances of the day. 


warding enterprise, inasmuch as recent discoveries 
at positions marked A in the section, Fig. 1, indicate 
that the present labours also will not go unrewarded. 

A word or two about the sections will demonstrate 
how and whence all the wealth mentioned has been 
obtained from the mine. Fig. 2 is a northerly- 


southerly section cutting across the master lodes, | 


while Fig. 1 is at right angles to the other, on 
which the vertical or inclined lines indicate shafts or 
winzes, the latter when they do not reach the surface, 
the horizontal lines the levels or galleries, all of 
which excavations, totalling up to miles upon miles 


in length, have served for the removal of the mineral | 


treasure, and it needs no stretch of imagination 
to realise the vast amount of material that could 
have been conveyed through these passages through- 
out the great number of years that this mine has 
been working. Fig. 2 shows the course followed 
by the lodes downwards, and their inclination or dip 
which the old shafts followed, whereas the position 
of the new, or William’s, shaft is indicated, and its 
advantageous situation in relation to the lodes 


And | 
Doleoath bids fair to keep up its reputation for re- | 


An insight 
given 
Burrow, 


end it extends over 200 fathoms down. 
}into the modern conditions underground 
|in the photographs taken by Mr. J. C. 
| of Camborne—by the way, a pioneer in this sort 
of work. Fig. 5 shows the air-driven rock drill 


minutes’ journey from the surface. A strong line 
following a curved course passes from the upper part 
of the eastern end of Fig. 1 to lower down on 
the western end; this indicates the boundary be- 
tween the two distinct rocks which constitute the 


is 

















Fig. 9-—BATTERY OF OLD CORNISH STAMPS 


at work breaking ground ; it has replaced the labori- 


county in which the lodes of Dolcoath occur, the 
ous heartrending hand drilling. Fig. 6 shows the 


] 

| upper part being killas, or clay-slate, the lower 
granite. In the former the mineral mined was modern tram at work, which has replaced—now for 
mainly copper, in the latter mainly tin, whilst at the some time it is true—the old wheel-barrow, and Fig. 7 
' junction the two occurred together. The shaded and | shows the handy little Holman stretcher-bar hoist 
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doing the work of a hand windlass in raising and | 
lowering a kibble at a winze. Fig. 4 is also by Mr. 
Burrow. 

The ore broken down by blasting in the “ stopes ”’ 
or working places is run down shoots or transferred 
in kibbles to a level, where it is loaded in trams, 
which are run direct on to the cage in the shaft 
and wound right up to the surface, where they are 
automatically discharged from the cage. There are 
two cages, each carrying two trams of 27 cubic feet 
capacity each. The cages run in rail guides 80 lb. 
to the yard attached to a dividing byat built into the 
brickwork. The cages are of the usual type, and are 
provided with self-fitting bottoms designed to incline 
in either direction. The rate of winding is 2000ft. 
per minute. The winding engine is Morgan’s patented 
traversing engine—Fig. 3—which has already been de- 
seribed in THE ENGINEER, and, except in the simplifi- 
cation of the articulated steam piping, did not appear 
to have undergone any modification, and, moreover, 
was working well. Most of the equipment referred 
to, and also the air compressor, were from the shops 
of Messrs. Holman, who, too, provided several other 
important items in the equipment. For dealing with 
water, electrically driven pumps are installed at both 
the 1500ft. and 3000ft. levels in duplicate at the 
Williams’ shaft—Fig. 8. These pumps are directly 
driven by slow and variable-speed alternating-current 
motors. The electrical energy is conveyed by dupli- 
cate cables in the shaft, working at a pressure of 3000 
volts, and it is transformed by a starting transformer 
provided with each pump. The pumps can be run 
at 120 revolutions per minute, 80, 58, and 38. The 
capacity at the top speed is 188 gallons per minute, 
and is proportionate for the lower speeds. The 
makers’ guarantee at the top speed is 76 per cent. 
overall efficiency from electrical input to water 
discharge. 

The shaft is designed to draw ore from several 
stations. At each there are provided arms, or 
* keps,”’ which normally are retreated within the 
walls of the shaft, but by means of a hand lever can 
be thrust out into the shaft, in which position they 
serve as supports upon which the cage may rest 
during loading and unloading. In this position 
the keps constitute an obstacle in the shaft, and so 
as to obviate any danger arising from this, visible 
electric light signals at the pit bank operate in con- 
junction with the kep levers, and remain as an illumi- 
nated warning as long as the keps are out ; moreover, 
the position in the shaft is also indicated. There 
are also bell signals. 

The trams, having been 
the cage at the surface, are elevated the re- 
quisite height by a creeper to a _ tippler, from 
which the empties automatically return to the shaft. 
From the tipplers, of which there are two units, 
the ore goes over grizzleys, and the roughs pass over 
a divided shoot through jaw stone breakers, 24in. 
by 12in., made by Holman Brothers. The fines and 
roughs are mixed before entering a large ore bin 
with bottom discharge doors, and are then taken to 
twelve heads of Holman pneumatic stamps, one head 
being equal to eleven head of Californian stamps. 
The stamps are electrically driven by three 130 
brake horse-power motors, alternating current work- 
ing 3000 volts periodicity of 25, which is the current 
used in general throughout the mine for power and 
lighting. The ore is crushed through punched grates 
equivalent to 900 mesh, and the pulp is fed over 
Frue vanners. The heads (concentrates) are roasted 
in Brunton calciners, and passed through classifiers. 
The coarse is concentrated on Wilfley tables and 
buddles, treated in tossing kieves, and taken into the 
tin house. The fines (slime tin) are passed over 
Holman Acme revolving tables concave on the outer 
and elevated to a convex on the inner, or finishing, 
table. The tin is settled in tanks, and the water 
still carrying a little very fine tin passed through 
precipitating boxes filled with coke. 

The tails from the Frue vanners are classified. 
The coarse is re-ground in tube mills and Holman 
grinding pans. The fines are passed over automati- 
cally working rag frames, into settling pits, over 
revolving tables, and then on to Acme tables and 
treated in the way just described. The material 
passing away from the dressing floors still con- 
tains tin ore, but in proportions that no longer pay 
to recover within the limits of the Dolcoath sett 
and with the appliances at present available. 

In addition to the 12-head pneumatic stamps, 
there is a separate installation to deal with the ore 
raised from the eastern section of the mine through 
the eastern shaft, consisting of 60-head Californian 
stamps and 3-head pneumatic stamps, including one 


‘ 





discharged from 


of the original “ Husband” pneumatic stamps, 
which has been working for over fifteen years. This 
was the start of the present Holman stamp. This 


plant is equipped with a complete Frue vanning plant, 
and the subsequent treatment is the same as in the 
other plant. The total crushing plant is equivalent to 
over 220 Californian head battery. 

With minor variations the methods of ore dressing 
followed at Dolcoath are typical for the present-day 
treatment of Cornish tin ore. Briefly, the treatment 
is crushing in stone breaker, followed by fine pul- 
verisation, producing a mixture of water and finely 


comminuted ore called “‘ pulp,’”’ which is classified 


in hydraulic separators or otherwise, and the different 





classes of pulp are sorted into minerals having different 


specific gravity mainly by passing them in thin 
streams over inclined surfaces swept by streams of 


clear water. The heavier material offers more 
resistance, is the last to be washed off the inclined 
surface, and is collected separately. Sometimes 


more than two sub-divisions are made. The angle 
of inclination and volume of water largely determine 
the amount that remains as heavy material, which is 
the valuable ore in the case of tin. In the case of 
china clay, which is submitted to somewhat similar 
treatment, the lighter material is that sought for. 


The inclined surface is in some cases fixed and 
rectangular, as in the rag frames; in some fixed 
and circular, as in Linkenbach tables and round 


buddles ; other times it is given a circular motion, 
as in the Acme and _ similar tables; in some, 
again, it is plain or riffled and given a bumping or 
special jerky motion to facilitate the separation, 
as in the Buss, Wilfley, Record, &c., tables ; in others, 
again, the travelling movement and the bumping, 
or jerky, action are combined, as in the Frue vanner, 
the Luhrig concentrator, and the Pinder table. Roast- 
ing is necessary to get rid of the sulphur, &c., asso- 
ciated with the Cornish tin ores—that is, the sulphury 
minerals separated with the tin ore in the concentrates 
collected in the first dressing operations. The roasted 
concentrates then pass through a_ second 
of treatments similar to the first, but almost always 
finishing off with Cornish buddles and the tossing 
kieves, in which operation the material that has 
reached this stage is churned up with water in quanti- 


series 





ties of several hundredweight at a time in a tub or | 


kieve, and then allowed to settle while a continual 
vibration is produced by hammers mechanically 
operated against the sides of the kieve. When 
settled the water is drawn off by withdrawing plugs, 
the ore is removed in layers, the lowest being the 
richest. If deemed necessary, the upper layers 
are re-treated. The familar red colour of the Red 
River is due to the iron oxide produced in the roasting 
of tin ore. 

Some mines having more complex ores, as we shall 
see, have to supplement the mechanical and gravita- 
tion treatment and roasting by magnetic separation, 
and even simple chemical treatment, and may also 
use some different appliances for the ordinary separa- 
tion, but the principle remains the same. Cornish 
mining circles are looking forward to the time when 
a process similar to the cyanide process for gold ores 
is introduced for the treatment of their tin ores. 
We illustrate from one of Mr. Burrow’s photographs 
—Fig. 9—a battery of old Cornish stamps, which was 
the only form in use until comparatively recent years. 
These weighed from 4 cwt. to 8 ewt. each, and were 
lifted successively by means of lifters and the cams on 
the cumbersome revolving shaft or axle to a height of 
10in. to 12in., and, falling on the ore, redu¢ged it to 
powder, which was washed through the grating 
in front by a continuous stream of water maintained 
for the purpose. The ore from the mine was tipped 
on to a slope at the back of the stamps and gradually 
slid down to tram. A Cornish engine provided 
the motive power. 

As is the case in all stamping, the capacity is 
influenced by many conditions, such as the weight 
of stamp, the height and rapidity of blow, the degree 
of fineness, the number of blows, which conditions 
themselves are regulated to suit the character of 
the ore. The Cornish stamp on an average 
made 50 blows a minute, and, when in good order, 
turned out about a ton in twenty-four hours. The 
Californian revolving stamp, which automatically 
regulates the feed, is affected by all the conditions 
set forth above, but may give under relatively similar 
conditions two to four times the output of the Cornish 
stamp; but for the air cushion stamp ten or eleven 
times this duty is recorded. Anyway the battery 


of 12 head at Dolcoath replaced 264 Cornish 
stamps. In the pneumatic model the stem of 
the stamp is attached to a piston working in a 


cylinder, which is lifted up and down by a crank. 
In the walls of the cylinder are four rows of holes, 
two above and two below the centre position of the 
cylinder. Rows 2 and 4are plugged. As the cylinder 
travels up and down it traps the air between the 
piston and cylinder covers, and the air thus com- 
pressed acts as a cushion, and on the return stroke 
assists in the propulsion of the stamp. Hence a 
much higher speed is obtained than with the ordinary 
gravitation stamp. As the shoes and dies of the 
stamps wear the rows of holes in 2 and 4 come into 
use rows | and 3 are plugged. 

The appliances employed for dealing with the 
material produced by the stamps, although in many 
cases displaying considerable ingenuity and acumen, 
scarcely call for special notice here. Their effect 
on the aspect of the dressing floors is very marked. 
In old times the dressing operations demanded 
extensive areas of ground and innumerable handlings, 
and there were acres of buddles, tables, frames, &c., 
of different sorts, and men and women in clusters, 
and dotted here and there over the ground, enlivened 
the scene. Now the operations are conducted in a 
much more restricted area with comparatively few 
hands, but there is no doubt about it that the special 
appliances to do their work well demand _ skilled 
supervision, which they did not always appear to get, 
and in many instances observable throughout the 
tour in Cornwall these ingenious appliances were not 
doing themselves credit. 


| to 








THE VISITS OF THE INSTITUTION OF 
MECHANICAL ENGINEERS IN BELFAST. 
No. IL 

THE members of the Institution while in Belfast 
have had the opportunity of visiting a number of 
works in the vicinity. In what follows we give 
short references to some of these : 

BELFAST CORPORATION ELECTRICITY GENERATING 
STATION 

The Central Electricity Generating Station is 
situated at the corner of East Bridge-street and 
Laganbank-road, and provides not only the lighting 
and power of the city, but also the whole of the energy 
for the City tramways. The No. | engine-room con 
tains 3800 kilowatts of plant, which is used exclusively 
for the supply of electricity for lighting and power 
The No. 2 engine-room contains three 1000-kilowatt 
steam dynamos. The engines were built by the 
local firm of Combe, Barbour and Combe, Linited, 
and the dynamos by the British Westinghouse Com 
pany, and are used for the tramway supply only. 
There are also two 1000-kilowatt turbo-dynamos, 
and one 1500-kilowatt turbo-dynamo for the lighting 
and power supply. The turbines were built by Willans 
and Robinson, Limited, of Rugby. The 1500-kilowatt 
machine is one of their latest combined impulse anc 
reaction type. Two of the dynamos are by Brown, 
Boveri and Co., and the third by Siemens Bros. Thi 
total capacity of the combined station is 10,300 kilo- 
watts. The system of supply is continuous current 
at 220 and 440 volts pressure for lighting and power 
purposes, and 550 volts pressure for tramway pur- 
poses. A portion of the supply is converted, by 
means of motor generators, to three-phase alter- 
nating current at 6000 volts pressure for transmission 
the Fortwilliam sub-station, where it is again 
converted to continuous current for the tramways 
and lighting supply in that neighbourhood. The 
boiler-houses contain six Lancashire and _ fifteen 
Babcock and Wilcox water-tube boilers ; the latter 
are fitted with mechanical chain-grate stokers and 
fuel economisers. 

BELFAST CORPORATION FIRE BRIGADE, 

The headquarters station in Chichester-street was 
erected and opened in 1894; the site is practically 
square, being 70 yards by 65 yards, having a frontage 
in Chichester-street, Oxford-street, and Town Hall- 
street, and adjoining the police cells and police offices 
on the other side. The station has three floors. 
It fronts on to Chichester-street, and consists of 
engine-house, offices, stables, gymnasium, observation 
tower, &c., men’s dwelling-houses of two floors 
abutting on to Oxford-street and Town Hall-street, 
with engine and boiler-house, stables, hay lofts, &c., 
adjoining the police cells, and a drill-yard in the centre 
of the site. The branch stations were erected and 
opened as follows, viz.:—Spiers-place station in the 
year 1887, Whitla-street in 1898, Albert Bridge-road 
in 1904, and Ardoyne in 1904. 





BELFAST CORPORATION GASWORKS., 
The Belfast Gasworks are situated close to the 
river Lagan, and are hemmed in between the Great 
Northern Railway, the Ormeau-road, and _ private 


property. These works were first established in 
1823. The ground occupied was only about one and 


a-half acres, and the plant was necessarily on a very 
small scale. The Corporation purchased the under- 
taking in 1874, and it was a great financial success. 
The output of gas has continued steadily to increase, 
and in 1910 it was 2236 millions of cubic feet, while 
the output for the year ending March 3lIst last 
reached 2338 millions. 

All the coal-gas is produced at present in horizontal 
retorts, but under a new scheme of extensions pro- 
posed by the present engineer these will be dis- 
placed by verticals in the near future. The present 
method of carbonisation is as follows:—-The coal 
having been supplied to the coal-feeding hopper 
above each retort, slowly and continuously falls by 
gravitation to the retorts, and through the same to 
a coke-receiving chamber ; the coal, passing on through 
the retort, becomes completely carbonised, and the 
residual coke is extracted by means of a worm 
extractor at the base of each retort. The speed of the 
worm regulates the speed at which the coal is continu- 
ously passing through the retort. The coke accumu- 
lated in the coke-receiving chambers below the retorts 
is periodically discharged to the coke conveyors. 
The working of the plant is noiseless and free from 
dust, flame, and smoke, so common with other systems 
for the carbonisation of coal. 

It is proposed eventually to build on adjoining 
ground a large gasholder capable of holding 7} to 
10 million cubic feet, but in the meantime No. 5 
holder has been demolished and a new four-lift 
telescopic spiral-guided gasholder is in course of 
erection in the old tank. 

BELFAST CORPORATION TRAMWAYS: CENTRAL 

DEPOT AND CAR WORKS. 

This depét, which was reconstructed in 1906, is 
situated in Napier-street, Belfast. Its area is about 
30,000 square feet, and it has room for sixty-nine 
cars. On the floor above the shed wood-working 
machinery is installed. The car-building shop is 
250ft. long by 42ft. wide. The machine and truck 
shop occupies considerable space on the Napier- 
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street side of the building. The blacksmiths’ shop 
adjoins, thus facilitating forgings being easily delivered 
to the machines. The cars enter by a single line, 
which branches out into two lines, running to over- 
hauling pits. In the re-wheeling of cars a new method 
has been introduced by the chief engineer, Mr. A. A. 
Blackburn. Sections of the rail over the pits can 
be removed, and the wheels lowered by means of a 
hydraulic jack; they are then removed to the end 
of the pit ready for lifting. Overhead is a large 
travelling crane, which runs the whole length of the 
shop and can lift up to 7} tons. 

The top corner of the machine shop is devoted to 
a large and well-arranged tool-room. The shop 
venerally is fitted with modern and_ up-to-date 
machinery. At the bottom of the shop is a tire- 
shrinking gas furnace, designed by the chief engi- 
neer and built by the staff. Wheel tires can be 
heated up in 15 minutes ready for shrinking on. 

The smiths’ shop, 60ft. by 18ft., occupies the space 
between the machine-shop and the car-building shop, 
and is equipped to turn out all the necessary forgings 
used on the trucks, car bodies, and establishment 
work, It contains four forge fires, 4ft. by 4ft., which 
are worked with a motor-driven fan blast. At one 
end of the smithy a Babbitting plant is provided for 
refilling with white metal all bearings used on car 
equipments. 

Adjoining the machine shop is the car body shop 
and paint shop. Twenty cars can be built or recon- 
structed at one time. 

BROOKFIELD LINEN COMPANY, CRUMLIN ROAD, 

BELFAST. 

The spinning mill of this company is situated in 
Crumlin-road, and contains 24,000 spindles, preparing 
machinery, &c., for flax and tow spinning. The 
Brookfield factory in Cambrai-street and the Agnes 
street factory contain 1400 looms, with the necessary 
preparing machinery for weaving linen, union and 
cotton goods. The company also owns extensive 
bleaching and dye works. The total number of 
workpeople employed is about 2400. 


MUNICIPAL TECHNICAL INSTITUTE: MECHANICAL 
ENGINEERING LABORATORY, BELFAST. 

The mechanical engineering laboratory, which was 
opened in November, 1911, is situated on the ground 
floor of the Institute, and is 114ft. long by 42ft. 
wide. It is divided into two long bays and is covered 
with a glass roof. Two hand travelling cranes run 
its whole length. In the boiler-house there is a 
Lancashire boiler, 28ft. by 8ft., by Joseph Adamson 
and Co., Hyde, and in connection with it is installed 
a Sugden superheater. There is also a marine boiler, 
llft. by 1lft., which was made by Workman, Clark 
and Co., Belfast. Inside the steam space is a feed 
water heater by MHamilton and MacMaster, 
Belfast. There are two feed pumps, one by G. and 
J. Weir, Glasgow, and the other by Pearn and Co., 
Manchester. The main steam engine is of the hori- 
zontal cross-compound type, and was made by 
Combe, Barbour and Co., Belfast. It is of 60 indi- 
cated horse-power, at a steam pressure of 120 lb. 
per square inch, 150 deg. Fah. superheat, and 100 re- 
volutions per minute. ‘The engine is so arranged that 
the cranks can be set at any desired angle. The 
valves are all of the drop piston type, the steam valves 
being operated by a new form of trip gear. A 
16-kilowatt Parsons turbo-alternator and exciter is 
installed. The alternator delivers three-phase current 
which is taken to the main switchboard. A high- 
speed engine of 25 brake horse-power, at 750 revolu- 
tions per minute, by W. H. Allen, Son and Co., 
Bedford, is installed. It is of the enclosed type 
having foreed lubrication, and drives directly a 
direct-current generator of 15 kilowatts at 220 volts. 
A De Laval steam turbine, by Greenwood and Batley, 
Leeds, of 15 horse-power and 24,000 revolutions per 
minute, drives a centrifugal pump through a 6 to 1 
gearing. The pump lifts 160 gallons of water per 
minute against a head of 160ft. There are two 
condensers :—(1) A surface condenser by Isaac 
Storey and Sons, Manchester, and (2) an ejector con- 
denser by Ledward and Beckett, London. The former 
is of the contra-flow type. 

The remaining plant includes a two-stage air 
compressor by Alley and MacLellan, of Glasgow, 
an ammonia compression refrigerating plant by 
L. Stern and Co., Limited, and a liquid air plant 
by the British Oxygen Company, a motor-driven 
high-lift turbo-pump, made by Messrs. Mather and 
Platt, Salford. It is used for pump-testing purposes, 
and supplying pressure water to any one of the three 
experimental turbines. A 5  horse-power Pelton 
wheel, made by Mr. Percy Pitman, a Girard turbine 
made by Gilbert Gilkes and Co., Kendal, and a 
Thomson turbine, also by Gilkes and Co. 

All tension, compression and cross-breaking test- 
ing is carried out on a Riehlé automatic and auto- 
graphic machine, which is capable of giving a maxi- 
mum load of 150,000 lb. For experiments on heat 
treatment of various steels, a gas furnace by Mr. 
8S. W. Brayshaw, Manchester, has been installed, 
and for carrying out tension tests on cement an Adie 
machine is placed in this section. Tests on the 
fatigue of metals are made on a machine which was 
designed by Professor Smith and constructed by 
Messrs. Combe, Barbour and Co., Belfast. 

_ The plant in the internal combustion section 
includes a gas engine, a suction gas plant, an oil 





engine and a petrol engine. The gas engine is by | per minute, and kept running day and night in order 


the National Gas Engine Company, and is of 20 indi- 
cated horse-power when working on ordinary town 
gas. The suction gas plant was made by the same 
company. The oil engine is of the Blackstone type 
and is of 12 indicated horse-power, and the petrol 
engine is of about 4 horse-power. 

Machine shop.—This is equipped with modern 
high-grade tools and machines, and is situated on 
the ground floor. 


THE BELFAST ROPEWORK COMPANY, CONNSWATER, 
BELFAST. 

These works were established in 1876, being situated 
in close proximity to the shipbuilding yards and on 
the banks of the river Connswater, and at the present 
time the premises cover an area of about 35 acres. 
The raw material used here comes from Russia, 
Italy, India, the Philippine Islands and New Zealand. 
After being sorted, the manila fibres are taken to 
the hackling room, where the process is similar to 
that employed in the preparation of flax. Hand 
roughing and machine hackling are both used. After 
hackling, the hemp is taken to the drawing and roving 
frames, where it undergoes a slight twisting, and the 
bobbins of roving are taken to the spinning machinery. 
Both the wet and dry spinning processes are used, 
the former principally for fine yarns. The yarn 
then undergoes tarring, and when thoroughly dried 
is taken to the rope-walk to be twisted into strands, 
which are fastened to the hooks of machines called 
‘“‘ travellers.”” These recede on tram lines from a 
stationary ‘‘fore-turn’’* or twisting head. Cords 
made from harsh or extra fibrous material have to 
undergo a scouring process prior to being sized and 
polished. ‘The machines take from twenty to thirty 
separate twines at a time, which have been twisted 
upon bobbins, and are placed in front of the machine. 
After passing through the sizing troughs, the cords 
pass between two rollers by which the superfluous 
sizing is squeezed out. Thence they go over a large 
steam-heated cylinder, whereby a gloss is imparted 
to them, and they are then made up into balls. 
Thousands of different sizes and descriptions of ropes, 
lines and twines are made, including binder twine 
for harvesting purposes, fishing lines, plough lines, 
sash cords, &c. ‘the number of workpeople em- 
ployed amounts to about 3500. 


MESSRS. ‘CANTRELL AND COCHRANE, AERATED AND 
MINERAL WATER MANUFACTORY, BELFAST. 

The works of this firm are situated in Victoria- 
square, and were established by Dr. Cantrell in 1852 
in Bank-lane, Belfast. In 1868 he was joined in 
Dublin by Alderman Sir Henry Cochrane, Bart., 
where a manufactory—the Nassau Works—was esta- 
blished. The works in Victoria-square stand on 
what used to be the site of the Town Hall, and 
portions of this building now serve as counting-house 
and stores. A well was sunk at a cost of £2000, 
and a plentiful supply of water from the Cromac 
spring was obtained at a depth of 116ft. Latterly 
a second well has been sunk to a depth of 400ft. 
through red freestone. The supply is practically 
unlimited, about 18,000 gallons a day being pumped 
into an enormous slate cistern at the top of the pre- 
mises. Before reaching this tank—though the strata 
through which it passes form an admirable filter— 
the water undergoes a final process of purification 
by being passed through a bed of sand and charcoal. 

The charging of Cromac waters with gas generated 
from the action of sulphuric acid upon carbonates 
is the first stage after the pure water has been stored 
in the slate tank, which is covered with a glass lid. 
The gas is repeatedly washed, and is stored in gas 
holders, whence it is drawn as required, a pressure 
of about 150 1b. per square inch being used to im- 
pregnate the water. ‘he syrups for the various 
products are prepared in slate, porcelain or glass 
vessels, in order to prevent the formation of injurious 
chemical deposits. 

The bottling room contains a number of continuous 
double-action soda water machines, driven by over- 
head belting. Connected with them is a slate cistern 
and iced water, and everything is so arranged that 
the processes of gas generation, charging and bottling 
are continuous. To this room the bottles are con- 
veyed down an inclined plane from the room in which 
they have been previously cleansed. There are two 
systems of bottling—by hand and by machine. 


MESSRS. DUNVILLE AND CO., ROYAL IRISH DIS- 
TILLERIES, BELFAST. 

This business dates back to 1808, and the present 
distillery was erected in 1869. Facing the entrance 
are four Lancashire steam boilers, each 30ft. long 
by 7}ft. diameter, the flues being fitted with Gallo- 
way tubes. They supply steam to the engines and 
for the various requirements of the distillery, in- 
cluding the heating of the water used for the mashing. 
In the main flue is placed one of Green’s economisers. 
Behind the boiler-house are the engine-house and 
grinding mill. A vertica} engine of marine type 
of 350 indicated horse-power, made by Victor Coates 
and Co., supplies the principal motive power. There 
is also a horizontal engine in connection with the 
still-house, as well as several combined engines and 
pumps for feeding the boilers and for pumping the 
spent wash in the feeding-stuffs department. The 
grinding mill contains five pairs of millstones, each 
4}ft. diameter, driven at a speed of 140 revolutions 





to supply the quantity of grist required for mashing. 
From the mill the grist is conveyed by an elevator 
and screw to the grist room. 

On the left of the entrance is a huge grain silo 
which was erected a few years ago. This building 
consists of fifty-four bins with a storage capacity of 
6000 tons of grain. The grain is first of all discharged 
into two large hoppers, one at each end of the build- 
ing, from which by means of band conveyors it passes 
to large elevators travelling at a very high speed 
which are capable of lifting 30 cwt. per minute to the 
top of the building, which is about 100ft. high. The 
barley is then screened, being afterwards distributed 
by means of electrically driven bands to the pneu- 
matic maltings, mill and kilns for germination, 
grinding and drying, &c. 

The barley, after being thoroughly screened, is 
steeped for the usual length of time in conical steeping 
tanks, of which there are six, fixed above ten ger- 
minating drums. One tank can be made to serve 
two or three drums. From the steeping tanks the 
wet barley is run into the drums, and germination 
then takes place. To maintain a suitable tem- 
perature during germination a current of air is drawn 
through each drum. This air is cooled, moistened 
and purified in an outside brick chamber before it 
reaches the growing malt, and after passing through 
the drum is discharged outside the building. The 
amount of air passing through the grain is regulated 
and controlled by a valve fixed at the outlet end of 
each drum. To turn the grain, the drums are re- 
volved as often as the maltster may consider necessary. 

fhe germinating process being completed, withering 
of the green malt takes place in the same cylinder, 
and is carried out on exactly the same principle as 
on the old floor system. When the operation is 
complete, the malt is discharged from the germinating 
drums to a band conveyor and carried to an elevator, 
which discharges the grain into other drums where 
the drying and curing operations are conducted. 

The drying plant consists of four drums. Green 
malt from the germinating drums is filled into the 
drying drums by means of a band conveyor and 
elevator, and hot gases are drawn through the malt 
from a small furnace by means of an exhaust fan. 
The drying drums are kept revolving till the malt is 
in a fit condition to be dropped into one of the curing 
drums. The maltings are driven by a Tangye gas 
engine of 80 horse-power worked from producer gas. 

The mash-house contains three mash tuns of which 
the largest is 29ft. diameter by 8ft. deep, having a 
capacity of over 30,000 gallons. Grist is passed into 
the various mash tuns through Steel’s mashers. 
All the pumping in this house is done by a rotary 
pump, which raises 1400 gallons per minute to a 
height of 50ft. The cooling of the wort is effected 
by four large refrigerators. Close by is the tun 
room, containing sixteen fermenting wash-backs 
ranging in size from 27,000 to 35,000 gallons. 

The still-house is in communication with the mash- 
house. Here there are three pot-stills, holding 
together about 30,000 gallons, made by Miller, of 
Glasgow, with the necessary adjuncts of wash- 
chargers and receivers for the low wines, feints and 
whisky ; also the glass safes through which the various . 
distillates pass. From the still-house the finished 
whisky is run into vats in the adjoining spirit store, 
where the final operation of filling into the sherry 
and other casks takes place. 

MESSRS. GUNNING AND CAMPBELLS, FLAX SPINNING 
MILL, BELFAST. 

This is an old-established flax spinning mill contain- 
ing about 16,600 spindles, and is situated at North 
Howard-street, Falls-road. It is driven by a set 
of triple-expansion engines made by Messrs. Willans 
and Robinson, indicating about 400 horse-power 
and working with steam at 200 lb. pressure per square 
inch supplied by Lancashire boilers. The latter 
were specially constructed from the designs of Mr. 
A. Basil Wilson. The number of workpeople em- 
ployed is 550. 

MESSRS. HARLAND AND WOLFF, QUEEN’S ISLAND 
SHIPBUILDING WORKS, BELFAST. 

These works were fully described in our issue of 

June 18th, 1909, and need not be again referred to. 
MESSRS. INGLIS AND CO., BREAD AND CAKE 
MANUFACTURERS, BELFAST. 

This company was founded by Mr. James Inglis, 
who went to Belfast in 1871, at the time when the 
transition from bread being baked in the home to 
that produced in factories was taking place. In 
1882 the present site was chosen of one of the largest 
single bakeries in the world. It covers an area 
of two acres, on which have been arranged a series of 
substantial stores and bakehouses specially designed 
and constructed for the production of bread under 
the most hygienic, scientific, and economic conditions. 
The bakehouses contain over sixty great ovens 
and three automatic baking plants, and when taxed 
to their utmost capacity are capable of producing 
during one shift of eight hours 40,000 loaves weighing 
40 tons, so that within a single day 120 tons of loaves 
can be baked and distributed throughout Ulster. 
The power and light required to serve the stores and 
bakehouses are obtained from a double set of Diesel 
oil engines bf means of which electricity is generated 
and conveyed throughout the factory. The number 
of workpeople is about 500, 





118 


nent ae 








THE ENGINEER 





Ave, 2, 1012 


~ ~ aac Sra — 








THE WORKS OF THE BETHLEHEM STEEL 
COMPANY. 

THE Bethlehem Steel Company is the only corpora- 
tion in the United States which is able to supply 
the whole armament equipment and armour for a 
modern battleship. The conditions in the United 
Sates are similar to those in this country, inasmuch 
as neither Navy Department manufactures either 
heavy gun forgings or armour plate. On the other 
hand, there is dissimilarity in that the United States 
Navy Bureau has its own ordnance factories, in which 
it finishes such proportion of its requirements in the 
way of guns as is not purchased from companies 


two European contracts. 


— 


at the present time supplying armour plate under 


| The Bethlehem Steel Company was originally 
| founded in 1857 under the name of the Saucona Lron 
| Company, and it at first confined its energies entirely 
to the manufacture of iron. In 1859 the title of the 
company was changed to “The Bethlehem Rolling 
Mills and Iron Company,” this name being shortened 
in 1861 to “* The Bethlehem Iron Company.” It was 
not till 1899 that ‘** The Bethlehem Steel Company ” 
was incorporated. Since that time its has 
been much widened, and the works have been consider- 
ably increased in size—more than doubled, in fact 
department after department having been added. 


scope 


times employment is found for from 12,000 to 15,000 
hands, 

The blast furnace store-yard—see page 122—has 
a storage capacity of 1,000,000 tons of coal, coke, 
ore, &c, There are six blast furnaces—see Supple 
ment—which are 90ft. high, with a 22ft. bosh and an 
1lft. Gin. hearth. Working in conjunction with them 
are Siemens-Cooper-Cochrane, or McClure stoves, 
100ft. high. The company built its own blowing engines. 
They are of the internal combustion type, and uso 
blast furnace gas. There are two pig casting machines, 
one of which is shown in the Supplement. Thi 
machines are of different capacities. The first 
ean turn out 1000 tons a day, and has 180 moulds 








Fig. 1—14,000 TON PRESS 








Fig. 2—ELECTRICALLY-DRIVEN PLATE 





BENDING ROLLS 











Fig. 3-STANDARD MECHANISM FOR BREECH-LOADING GUNS 


which manufacture such goods. It also builds gun 
mountings and to a great extent guns as well. a 
The United States Government, it is interesting 
to note in passing, buys its armour-plate requirements 
at prices far below those which have to be paid in 
this country, and there is a duty of 60 per cent. 
imposed on armour plate imported into America. 
The demand in America for heavy ordnance material 
has greatly developed during the last ten years, and, 
as the Bethlehem Company has considerably increased 
its manufacturing facilities during that period, 
it is not only able to take its share of home orders, 
but to compete in foreign countries. In fact, it is 














Fig. 4—METHOD OF 


The company has also acquired controlling interests 
in a number of other undertakings, including ship- 
yards, iron mines, wagon works, &c. It is hence in 
an exceedingly strong position. 

Now-a-days the works at South Bethlehem are 
claimed to form the most complete individual plant | 
in the United States for the manufacture of every | 
kind of steel. The equipment comprises blast i 
neces, pig casting machines, coke ovens, and all the | 
other requisite arrangements for the conversion | 
of raw material into steel castings, forgings, and rolled | 
sections. The works cover a tract of land 2} miles 
long by an average width of half a mile. In normal | 





OPERATING GUN-ELEVATING AND TRAINING GEARS 


for 125 lb. pigs. The other machine has an output 
of 1800 tons per day, and is provided with 278 
moulds for 125 1b. pigs. The company produces 
a grade of iron known as “ high-phosphorus Bethle- 
hem machine-cast pig iron,” as well as low-phosphorus 
Bessemer and basic, and has turned out some large 
castings, among which may be mentioned a tunnel 


|elbow for the Canadian Electric Power Company, 


which weighed 56 tons, and steam cylinder castings 
up to 50 tons. 

There are two store-yards for the open-hearth 
furnaces. One of these is 950ft. long by 87ft. wide. 
It is served by three electric overhead travelling 
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cranes of 20 and 60 tons capacity respectively. 
The other yard is 790ft. long by 84ft. wide, and is 
provided with two 10-ton overhead electric travelling 
cranes. The materials are delivered to the charging 
floors of the furnaces by narrow-gauge railways. 
One of the charging floors is 477ft. long by 28ft. wide, 
and the other is 890ft. long by 50ft. wide. The 
furnaces—see Supplement—in plant No. 1 include 





has no fewer than 32 wheels and weighs 87 tons. 
This wagon was designed and built by the Carnegie 
Company. 

For the tubes and jackets of guns nickel steel is 
largely employed, and the ingots, whilst still molten, 
are subjected to heavy compression in hydraulic 
presses. In addition to nickel steel, the company 
uses the following metals for making alloys for various 














better method of manufacture. It is significant, 
however, that whereas the Carnegie Company 
used to roll its heavy plates, it now forges them. 
The advocates of the forge urge that as a rolled plate 


| has concave edges, it shows that the centre has not 


received as much ‘“ work” as the front and back, 
and point out that, on the other hand, a forged plate 


' has convex edges. They contend, too, that in ordi- 














Fig. 5—5-INCH GUN AND NAVAL MOUNTING 


the following :—Two 10-ton basic furnaces; two 
20-ton basic furnaces ; five 40-ton basic furnaces ; 
two 50-ton basic furnaces ; one 40-ton acid furnace. 
These are fed by electric charging machines, and 
have Siemens gas producers. The length of floor 
oceupied by the furnaces is 623ft. In plant No. 2 
there are ten 50-ton furnaces, with their producers, 
and the length of floor occupied is 890ft. These 





purposes—chromium, vanadium, tungsten, and 
titanium. About 100 tons of crucible alloy steels 
are made per week. 

The forging plant comprises a number of hydraulic 
presses, among these being two of 2500 tons and 
5000 tons capacity respectively. The latter—see 
page 122—is capable of handling the large forgings 
necessary for big guns, turbine drums, and shafting, 


Fig. 6-LATEST TYPE OF 4-INCH HIGH VELOCITY GUN. 


nary engineering circles it is admitted that a rolled 
bar is inferior to a hammered bar, which, in turn 
is inferior to a bar forged under a hydraulic press. 

Another large press owned by the company—which 
also made it—is of 14,000 tons capacity—see Fig. 1. 
It has two rams, each of 50}in. diameter. To facili- 
tate the handling of the plate during forging there are 
longitudinal and transverse carriages at the base of 


























Fig. 7—-GATHMANN TORPEDO GUN 


furnaces work in conjunction with a hot mixer, the 
latter being in direct connection with the blast 
furnaces. ; 
The five 40-ton basic furnaces in No. 1 plant 
combined to produce what is certainly among the 
largest steel castings ever made. It was part of 
a 12,000-ton capacity armour-plate press which was 


as well as large crank shafts for stationary and 
marine engines. 

Of recent years the tendency has shown itself for 
some American armour-plate manufacturers to forge 
armour-plates under hydraulic presses instead of 
rolling them in heavy mills. The Bethlehem Com- 
pany was, we believe, the first to apply forging 


Fig. 8—3-INCH, 15-POUNDER GUN AND MOUNTING 


the press, and these carriages are hydraulically 
controlled. The press is served by two hydraulic 
cranes, each of 200 tons capacity. This large lifting 
capacity is necessary so as to handle the heavy 
plates and the enormous porter bars required for 
their manipulation. The working pressure is about 
3} tons on the square inch, and the necessary pressure 





























Fig. 9—12-INCH GUN ON DISAPPEARING 


built by the Bethlehem Company for the Carnegie 
Steel Company of Pittsburg. The weight of the 
casting was 145 tons. In addition to ordinary mild 
steel castings, large quantities of alloy steel castings 
are made, such as the nickel steel frames for locomo- 
tives. For a company turning out such heavy pieces 
as have been mentioned special transporting plant 
is necessary, and one of the firm’s railway wagons 


MOUNTING 


for this purpose, and we understand that it has 
found no cause to regret having done so. Those 
firms which still go on rolling plates claim that they 
are superior to those forged in presses, and the advo- 
cates of forging are not slow to say that their products 
are better than those produced in mills. As both 
types of plates readily pass the standard tests, it 
would be difficult to say which, if either, is the 


Fig. 10—12-INCH GUN WITH MANLY ELEVATING GEAR 


water is provided by a 15,000 horse-power pumping 
engine—see page 122. This engine has three vertical 
steam cylinders and three horizontal pumps. The 
piping which connects the pump cylinders to the 
press is of hollow-forged nickel steel. For bending 
armour plate a 7000-ton press is used. This is served 
by two 75-ton hydraulic cranes and by direct-fired 
furnaces with movable car bottoms. A large set of 
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plate bending rolls is shown in Fig. 2. This, as will 
be observed, is electrically driven. 

The armour plate machinery shop—see page 122— 
is well equipped with the special large machines which 
are necessary for finishing the plates, these including 
planers, saws, drills, and grinders. The machines 
are of both the fixed and portable types. In this shop 
the side armour for ships is machined and fitted, and 
turret armour built up. The company also manu- 
factures special armoured vaults for banks, safe 
deposit companies, government, and other offices, &c. 


the Enuigeer: 





Fig. 1-OlL TEMPERING HOUSE 


Sometimes the weight of armour in one of these vaults 
amounts to as much as 1200 tons. 

The Bethlehem Company manufactures all calibres 
of guns from three pounders up to the new I4in. naval 
gun. The largest calibre up to the present produced 
at the works was an I18in. gun for firing Gathmann 
torpedoes—see Fig. 7—but the finished weight of 
this gun is not so high as that of the new naval gun. 
The company follows what is practically the standard 
outside this country and prefers the all-steel built-up 


He 


Fig. 12-ARRANGEMENT OF ROLLS IN GREY MILL 


guns to the wire-wound variety. The maximum gas 
pressures, however, exceed those allowable in this 
country. It is claimed that the lives of American 
guns during the past few years have been longer than 
those of English guns, but this is no doubt due not so 
much to any inherent defect in the gun as to the fact 
that the American powder contains no nitro-glycerine. 
while ours does. To the onlooker it must be some- 
what amusing to note the horror that the British 


shop measuring 1466ft. long by 117ft. wide. The 
central bay of this shop, which is 60ft. wide, is served 
by ten overhead travelling cranes with capacities 
ranging up to 75 tons. 

Like all other firms which manufacture ordnance 
the Bethlehem Steel Company has its own type of 
breech mechanism for the larger calibre guns as well as 
semi-automatic and full-automatic mechanism for 
secondary armament guns. Fig. 3 illustrates its 
standard mechanism for breech loading guns, and from 
| an inspection of the illustration it will be seen that the 
| design embodies both the Welen and Involute types of 
mechanisms, and is remarkable in so far that parallel 
| collars are employed instead of the more usual screw 
| threads. Another feature claimed for this Bethlehem 
| mechanism is that, when used with bag cartridges, 
| the primer is held out of alignment with the axial vent 


| 








180 degrees apart, so that a very even turning moment 
may be exerted. One of the handles carries a firing 
trigger, and we are informed that exhaustive tests 
have shown that there is an astonishing increase in 
the accuracy of fire when this device is employed, the 
accuracy increasing during the latter part of the trials. 
This, it is pointed out, is only what might be expected 
as a gun layer using only one hand will get fatigued 
more quickly than if he were to use two hands, and a 
man, even when fatigued, can make much better 
practice if he can use two hands. It is claimed that 
this feature is of all the more importance now-a-days 
when naval gun layers are being trained to keep sights 
continuously on a moving target for periods which 
only a few years ago were considered to be absolutely 
impossible. In Fig. 4, A is the left-hand trigger, B 
the right-hand trigger, and C the bell switch. 





Fig. 14—FIRING LOCK 


until the breech plug is locked to the gun so that, in 
the event of a premature ignition of the primer the 
cartridge may not be exploded. Fig. 14 shows this 
firing lock, and it will be seen that the primers point 
above the axial vent. Contrary to the usual custom 
in this country the combination electric and percuss- 
sion primer is almost exclusively used in the United 
States. A view of the gun and mounting shop is 
given on page 122. 

For proving guns and testing armour plate the 
Bethlehem Company has a proving ground at a place 
named Redington, which is conveniently situated at a 
distance of only five miles from the works, and is 
connected with the latter by a private railway line. 
How well the site is adapted to meet actual require- 
ments may be gathered from the views of the ground, 
which we give in Figs. 7 and 13. 

Every description of gun mounting is manufac- 
tured at the Bethlehem works, including light and 














lye Enos Vidde 


Fig. 13—PART OF THE PROVING GROUND 


expert has for a pure nitro-cellulose powder. It is 
only equalled by the astonishment of American 
ballisticians at anyone using a propellant powder 
largely composed of nitro-glycerine. Both parties 
seem perfectly happy in their respective choices, and 
so far as can be judged one powder seems as safe as 
the other, for accidents in the two countries which 
are due to the powder are very nearly non-existent. 
The machine shops at these works have a total area 
of half a million square feet, the largest individual 


heavy naval mountings, coast defence and garrison 
mountings, and mountings for mountain, horse, and 
field guns, and for howitzers. A few typical examples 
of guns and mountings have been selected, and are 
reproduced in Figs. 5 to 10 inclusive. In its smaller 
mountings the company has a simple and interesting 
method of operating the elevating and training gears, 
which is illustrated in Fig.4. It consists in employing 
two hand wheels, one at either end of a short horizontal 
shaft, The handles on these wheels are arranged at 


| beams and columns for structural purposes. 


In some of its pedestal mountings the company fits 
a small two-speed gear-box, so that two speeds of 
elevating and training can be obtained. These gears 
are changed by small treadles on the platforms for the 
elevating and training members of the gun’s crew. 
Whilst this may be considered a totally unnecessary 
refinement with a 4in. gun mounting it has proved a 
great convenience on large pedestal mountings for 6in. 
and 7in. guns. 

The company designs and manufactures all types of 
turret mountings for guns of heavy calibre, and, while 
it is credited with having strong views of its own as to 
the most suitable methods of working and control, 
does not appear to force its ideas on intending pur- 
chasers, as is evidenced by the fact that it supplies 
hydraulically and electrically operated mountings, 
while at time of writing, some operating machinery, 
which is actuated partly hydraulically and partly 
electrically is passing through the works. The 
Bethlehem Company itself uses principally the Manly 
hydraulic power transmission machine. 

Fig.11 is an engraving reproduced from a photograph 
of the oil tempering shop. In it may be seen a shaft 
suspended over the oil tank. Under the same 
roof are the heating furnaces and gun assembling 
pit. The crane equipment is designed for lifts up to 
100 tons. 

The company possesses a fine plant 
ment—for the manufacture of rails, and is busily 
engaged in producing nickel steel and other alloy 
steel rails. The output of this department amounts 
to some 1000 tons per day. The United States being 
the home of the “skyscraper,” it is not surprising to 
find that the company has devoted a considerable 
amount of its energy to producing steel sections of 
As the 
ordinary girder has a somewhat uncertain strength, and 
as the unit strengths of test pieces vary considerably 
in specimens cut from the webs and flanges, which in 
the old horizontal rolls receive very varying amounts 
of ‘‘work”’ during reduction from the ingot, the 
company installed Grey mills employing both vertical 
and horizontal rolls, so that both flanges and web 
might receive the same amount of “ work.’’ In these 
mills the relative thickness of flanges and web can be 
altered at will. The arrangement of the rolls is given 
diagrammatically in Fig. 12, which shows in A the four 
rolls acting on the beam simultaneously, in B, the 
trueing up of the flanges in a supplementary mill, 
and in C the shape of the ingot and the section of the 
finished beam. A view of the beam store yard is 
given on page 122. 

In addition to its other manufactures the company 
makes large blast furnace gas engines, steam pump- 
ing and blowing engines, and specially heavy machine 
tools, hydraulic presses, &c. 


see Supple- 
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RAILWAY MATTERS. 


Tne number of passengers-—17,249,169—carried by the 
Central London Railway during last half-year was the 
lowest on record for the first half of the year, and 2,757,118 
below the corresponding period last year. In their report 
the directors attribute the decrease to severe motor 
omnibus competition and to the coal strike. 





THe London, Brighton and South Coast Railway 
report shows that the revenue for the past half-year was 
£1,581,979 and the working expenses £1,014,573, being a 
decrease of £80,089 in revenue and £14,362 in working 
expenses over the corresponding period last year. The 
directors put the decrease down to the coal and dock 
strikes. 

In anticipation of the developments expected to arise 
from the opening of the Immingham Dock, the Great 
Central Railway Company placed an order for fifty goods 
locomotives and also an order for twenty powerful eight- 
wheel coupled bogie locomotives designed for hauling 
heavy mineral trains. These engines are to be equipped 
with the superheater arrangement recently patented by 
Mr. John G. Robinson, the chief mechanical engineer to 
the Great Central Railway Company. 


THE reduction of smoke by the use of underfeed mechani- 
cal stokers has been effectively accomplished on goods 
locomotives on the Vandalia Railway in recent months. 
They are said to dissipate the smoke promptly while the 
engine is working, and, when combined with instructions 
to the stoker, are found to produce good results. This 
railway also finds that a knowledge of the various coals 
used and consideration of the conditions under which they 
are burned are aids in the reduction of smoke. 


A CONSULAR report on the trade of the State of Sao 
Paulo explains that the railway systems of the State 
ar. being steadily extended. - During the past year there 
were completed 263 kiloms. of line; over 600 kiloms. 
ar* in course of construction, and over 1300 kiloms. are 
projected. At the end of 1911 there were in actual 
traffic within the State 5468 kiloms. of line. It is esti- 
mated that by the end of 1912 the total mileage will have 
reached 6000 kiloms. The various railways throughout 
the State are in a highly prosperous condition. 


THe Board of Trade would appear to be holding more 
inquiries into accidents to goods trains than they used to 
do. According to the Railway Gazette, last year there 
were Only two purely goods trains accidents inquired 
into, viz., that at’ Bromley on October 17th, due to 
a broken coupling, and a subsequent collision, and 
that near Wombwell on December 13th, when a 
goods train got out of control and ran into another goods 
train, Up to the present time there have been eight 
accidents this year that have been reported on, of which 
three have been goods train accidents. In one of these, 
viz., that at Bury on March 8th, a goods guard was killed, 
but there does not appear to have been anything excep- 
tional about the collision on the Worsborough Branch on 
April 12th, where a coupling broke and a second train 
came into collision with the rear portion of the first ; 
nor in the case near Cardiff, on the Rhymney Railway, 
on May 10th, when a train got out of control. 


FOLLOWING upon the rejection of the Lothian Railways 
Bill, the North British Railway has lost no time in stating 
what it proposes to do to meet the situation. It will 
deposit a Bill next session, seeking powers to construct a 
new line and to double single lines in the district. The 
branch to South Leith is to be doubled, whilst an inde- 
pendent line from the east end of that branch will be 
carried round by the north of Portobello Station, and on 
to Monktonhall, connecting there with the Ormiston and 
Maecmerry branch, which is to be doubled as far as to 
Smeaton Junction. At this junction some improvements 
will be carried out. The new line at Monktonhall will not 
only connect with the Ormiston and Macmerry branch, 
but also with the main line; while at the Portobello end 
it will, in addition to connecting with the South Leith 
branch, connect with the main line. From this new line 
there are to be spurs—one to serve the Niddrie collieries, 
and the other to serve the collieries of the south-west 
district of the Lothian field. 

In the Consular report on the trade of Korea attention 
is drawn to the fact that in consequence of the completion 
of the railway bridge over the Yalu, which was opened to 
traffic on November 3rd, Korea now has direct railway 
communication with the rest of the Asiatic continent and 
Europe. The journey from Changchun to Seoul, a dis- 
tance of 673 miles, now takes twenty-six hours, while a 
further ten hours is required for the journey from Seoul to 
Fusan. Among the new local Korean lines, the railway 
trom Seoul to Gensan, on the east coast, which, while not 
possessing any great commercial possibilities, is the most 
important from an administrative and strategic point of 
view, will be completed by the autumn of 1914, about two 
years earlier than had been estimated. The Honam, or 
southern line, the whole of which is likewise to be finished 
in 1914, will materially assist in opening up the rich agri- 
cultural districts of the south. In the opinion of the 
British Consul-General at Seoul, the construction of these 
two railways means the further development of Korea. 


IN consequence of the betterment of the permanent 
way between Milan, Gallarate, and Varese, trains of double 
weight have just commenced working on thisline, which 
was one of the first railway branches in Europe to adopt 
electric traction, and is now one in which the congestion 
ot traffic has lately been passing the limits of the bearable. 
The supply of electricity, which has naturally had to be 
proportionately increased, is derived from Varzo on the 
Simplon, a hydro-electric station with an output of about 
35,000 horse-power. This energy is transmitted to the 
town of Gallarate at 45,000 volts, and there a part is stepped 
down into continuous-current at 650 volts for the third 
rail, while the rest is sent on at the primal voltage towards 
Milan and Varese to be stepped down and used at the 
intermediate stations of Busto Arsizio, Parabiago, Rho, 
Bovisa, Albizzate, and Gazzada. The present trains are of 
209 tons instead of 100 tons weight, and carry 500 passen- 
gras in place of 200. Five electric locomotives of a new 
typ>, with 1500 to 2000 horse-power, and a speed of 
9 to 100 kiloms., will also soon be running. 











NOTES AND MEMORANDA. 


WHERE possible, colliery cables should be sus- 
pended in the intake airways. Laying cables underground 
presents in some collieries considerable difficulty, owing 
to it being impossible to take the cable drum very far 
from the bottom of the shaft. It is easy to take a cable 
along an endless haulage road by fixing the drum, then 
fastening the end of a cable to a hutch, setting the rope 
in motion, and clipping on hutches at intervals. Where 
such favourable conditions do not prevail, the only other 
way of handling the job satisfactorily is to have plenty 
of hands to carry the cable. It is a great mistake trying 
to handle a heavy length of cable with one or two men, 


as may happen where proper arrangements for the work | 


have not been made. The colliery electrician makes a 
grave mistake if he absents himself from the job while 
cables are being put in. 


In England acetylene has been used in many instances 
in country districts for purposes of ordinary illumination, 
but our French neighbours have turned it to account for 
purposes sometimes useful, but at other times not quite 
legitimate. One of the practical uses to which no one can 
well object is for attracting and destroying harmful insects 
in wine-growing districts. At the recent agricultural 
show at Libourne (Gironde), M. Georges Lambertrie of 
that town exhibited lamps on the Cochet-Barriol model for 
attracting and destroying moths of harmful species, and 
more especially cochylis, one of the vine’s especial enemies. 
A less laudable use of acetylene lighting has been the em- 
ployment of aceytlene lanterns by certain ‘‘ sportsmen ” 
with the object of attracting game, and it has now been 
decided in France that such aids to increasing the ‘* bag ”’ 
are illegal. 

A RECENT German patent is for plastering walls by 
spraying. The principal characteristic feature in the 
invention is that the mortar or plaster is brought under 
pressure to the place where it is applied, and then sprayed 


process is adaptable for making partitions where woven 
wire is stretched on frames ; also for covering walls where 
“wire lathing’’ and the like is employed. The mortar 
or plaster, brought to the proper consistency with water, 
is pumped through a pipe or hose ending in a nozzle, 
through the centre of which there is a pipe for compressed 
air. The wall, thus bespattered with plaster, must neces- 
sarily be slicked off. Where partitions or thin outer walls 
are made by plastering on woven wire, this is backed 
during the spraying by a suitable board or other surface, 
which is removed as soon as the layer on the front side is 
sufficiently thick and firm. Then, when requisite, the 
other side may be similarly treated. The patent also 
covers the use of compressed carbonic acid gas instead 
of air, the object being to hasten the setting of the mortar 
or plaster. 

CONSIDERABLE attention has been devoted on the 
Continent of late to various kinds of furnaces and appli- 
ances for burning coal-tar oil, naphthalin, &c. The pro- 
duction of coal-tar oil in Germany during the last five 
years has risen from 150,000 tons to 400,000 tons, and new 
uses have had to be found for it. Its application is now 
wide in puddling furnaces, and open-hearth furnaces, 
and in enriching blast furnace gases where they are used 
for power production. It is also used in the Diesel motor. 
There is much to be said, however, against the use of 
raw coal-tar as fuel, because it contains up to 10 per cent. 
water, which has to be paid for, carried, and freighted as 
tar, and which is useless, or even harmful, in combustion. 
It is, further, only a raw material, and contains valuable 
elements which may be extracted as by-products, but 
which are lost when the tar is consumed as fuel. Coal- 
tar is not well adapted to be used as a fuel, at least in 
present furnaces, because it is viscous, and apt to clog the 
nozzles ; also, notwithstanding many experiments in this 
direction, it cannot be used in a Diesel engine with any 
reliability of operation. 

In dealing with condensers in a paper read before the 
Institute of Marine Engineers, Mr. W. Veysey Lang 
makes the following remarks :—‘‘ As far as I have had 
cause to investigate, I have generally found sufficient 
cooling surface in the ordinary main condenser, and 
size in the air and circulating pump diameters, to give 
a moderate vacuum. But in several cases that have come 
under my notice the vacuum was by no means satisfac- 
tory. In one case in particular, in a 1600 indicated 
horse-power installation, the actual surface was on the 
excess side, and the air and circulating pumps, although 
rather small, were of sufficient capacity to deal with the 
steam under normal conditions, yet a vacuum was never 
obtainable, at the first, over 23-23}in. at sea. This was 
three-flow condenser. Eventually by trial and experi- 
ment, consisting of taking out tubes to admit of a better 
steam circulation, fitting of steam baffles, and most effec- 
tive of all, the diversion of a portion of the initial cir- 
culating water from the first to the third flow by a 4in. 
pipe from the bottom to the top of one water end, the 
vacuum is now easily maintained at 25-26in.” 


AN oil-immersed circuit breaker should interrupt an 
electrical circuit without producing abnormal disturb- 
ances in that circuit. In addition to this very important 
function, the circuit-interrupting device must assist in 
dissipating the stored electromagnetic energy of the 
system connected to it. This can be readily appreciated 
when we consider that any electrical circuit will have more 
or less inductance and capacity in addition to its resist- 
ance. Hence every electrical circuit will have more or less 
stored energy which must be dissipated when that circuit 
is interrupted. This dissipation takes place either at the 
point of interruption or in the circuit itself, as a result 
of oscillations. When dissipated at the point of circuit 
interruption, it is manifested principally as heat and 
chemical energy. Thus, it may be seen that, when systems 
are short-circuited, and the circuit-interrupting devices 
are opened and closed repeatedly upon this short-circuit, 
the medium surrounding the contacts of these devices 
becomes heated. If this medium be oil, it is very likely 
that the flash-point of the oil may soon be reached, and 
this will be followed by its ignition. This action will 
result in an increase of the internal stress in the oil vessels, 
and may result in an explosion if the device is operated 
while this condition exists, 


MISCELLANEA. 


TRRIGATION is of special value when the rivers of the 
ecuntry contain salts. This is the case, for instance, in 
South Africa, where in many parts the salt pans are a 
frequent feature. In other cases the salt has gradually 
collected in depressions guarded by trees and rushes, and 
in the course of ages has often reached a great quantity. 
Much salt of this kind would be carried over the land by 
irrigation, much to its improvement. 





THe American National Bureau of Standards in its 
general investigation of structural materials is engaged, 
among other things, in the determination of the physica! 
properties of concrete. At the suggestion of engineers 
and others the Bureau is investigating the cause of cracking 
in concrete structures where the necessity for expansion 
and contraction joints is questioned. For this purpose 
reference marks have been placed on some of the typical 
old and new concrete work in Wayne County, Mich., at 


| Greenwich, Conn., and on the lock walls of the Panama 


Canal. Measurements will be taken from time to time 
during the summer and winter to determine the expansion 
or contraction in the concrete caused by temperature 
variations and the changes of volume which take place 
during the hardening of the concrete. 


THERE are few works where present-day knowledge 
is applied to every detail with a view to generation at the 
lowest possible cost, states Mr. G. Wilkinson, in a recent 
paper read before the Incorporated Municipal Electrical 
Association. He points out that it is standard practice 
in some of the largest works to pass the same amount of 
cooling water through the condensers irrespective of the 
load on the plant. The theoretical temperature corre- 
sponding to a vacuum of 28in. is 100 deg. Fah. Condenser 
makers are able to guarantee an emission temperature 
within 5 per cent. of the theoretical at all loads. The 
temperature of the condensed steam on a 28in. vacuum 


: | ought not, therefore, to be below 95 deg. Fah., and the 
by compressed air upon the surface to be covered. The | 





amount of cooling water passed through the condenser 
should be regulated in accordance with the readings of a 
thermometer, so as to maintain the outlet temperature 
practically uniform under all variations of load. Taking 
the average of six well-known municipal works in the 
country, the temperature of emission is 79 deg. Fah. at 
full load and 69 deg. Fah. at half load. These figures 
represent a coal loss of 1} per cent. at full load and 2} per 
cent. at half load. 


At the recent annual convention of the Incorporated 
Municipal Electrical Association an interesting paper 
was read by Mr. Frank Ayton. Referring to central 
stations and the necessity to keep one or more boilers 
banked during a considerable portion of each twenty- 
four hours, he pointed out that as such boilers had to 
be quickly fired up and put into service, the drop in pres- 
sure whilst the boiler was standing was important. At 
Ipswich, where large marine boilers of the dry-back 


| type are used, it was found that a boiler taken off the range, 


with fires banked at 9 p.m. or 10 p.m., showed such a 
considerable pressure drop early the following afternoon, 
that it was necessary to allow at least two hours before 
the pressure was again up to that of the range. Experi- 
ments were commenced to ascertain whether it would 
not be possible to reduce the drop in pressure during the 
banking hours. It was found that by making the damper 
such a fit in its frame as to be practically airtight, and 
taking great care to keep the brick settings also airtight, 
the drop in pressure was reduced to a matter of, at the 
most, only 10 lb. Under these conditions the mere open- 
ing of the damper and the turning over of the fires sufficed, 
in about twenty minutes, to bring the boiler up to pressure. 


A LONG statement was recently issued by the Fost- 
master-General with regard to the telephone service, and 
is referred to in the columns of Electrical Engineering. In 
this he acknowledges that in London, at any rate, the 
position is not satisfactory. He says that a large number 
of the complaints are due to mistakes made by the opera- 
tors, or to electrical faults in the lines and instruments, 
and he attributes this to the exchange equipments being 
overloaded. New exchanges, he says, are in hand, and 
operators are being trained for them. The delay in con- 
necting up new subscribers, he says, is due to only a re- 
stricted staff being available. The company has retained 
a number of its staff for the purposes of the arbitration 
proceedings, and other members of the staff are engaged 
in transferring overhead to underground lines, extending 
exchanges, and transferring subscribers from overloaded 
to other exchanges. An endeavour to obtain additonal 
and temporary staff has resulted in the employment of 
partially skilled assistance, which has aggravated the 
difficulties. Some statistics are given as to the actual 
complaints recorded. Five entirely new exchanges are 
in course of erection, seven are being built to replace 
existing boards, eight extensions hav® been completed 
since the beginning of the year, and twenty are in course 
of provision. 

In consequence of the increasing use of heat-value 
specifications in buying and selling coal in the United 
States, a demand has arisen for similar specifications to 
govern the purchase of fuel oils, and the Bureau of Mines 
has issued a pamphlet on the subject. ‘* These specifica- 
tions, to be satisfactory,” says the author, “should 
establish not only the heating value of the oil, and thus 
show, like the specifications for coal, the number of heat 
units the purchaser obtains for a given price per unit 
quantity of fuel, but also the physical character of the 
oil, its flash-point and burning-point, and the quantity 
of extraneous matter it contains.” The specific gravity 
of fuel, oil it is stated, should range from 0-85 to 0-96 at 
15 deg. Cent., and the oil should be rejected if its specific 
gravity is above 0-97 at that temperature. It should 
be mobile, free from solid or semi-solid bodies, and should 
flow readily at ordinary atmospheric temperatures and 
under a head of lft. of ‘oil, through a 4in. pipe 10ft. in 
length. It should not congeal nor become too sluggish 
to flow at 0 deg. Cent. It should have a calorific value 
of not less than 10,000 calories per gramme (18,000 B.Th.U. 
per pound) ; 10,150 calories to be the standard. It should 
be rejected if it contains more than 2 per cent. of water, 
or more than 1 per cent. of sulphur. It should not con 
tain more than a trace of sand, clay, or dirt, 
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Report on the Loss of the Titanic. 


THE findings of the Court of Inquiry appointed to 
investigate the circumstances attending the loss of 
the Titanic in April last have now been published, and 
a full summary of these will be found in another 
part of this issue. The report, which is a voluminous 
document, running to seventy-four foolscap pages 
of printed matter, deals with the history of the ship, 
her design, construction, size, speed, general equip- 
ment, life-saving apparatus, &c., and traverses the 
whole ground mapped out by the twenty-six questions 
formulated by the Board of Trade and submitted to 
| the Wreck Commissioner and his five Assessors. Many 
_ of the questions discussed and pronounced upon, while 

falling with perfect propriety within the scope of the 
inquiry, do not concern us here. The naval architect 
| or marine engineer as such is not interested primarily 
/in such matters as the culpability of the captain or 
his officers, the moral conduct of the passengers, or 
the behaviour of those in command of vessels which 
happened to be in the vicinity of the Titanic on that 
evening of tragedy and human defeat. And although 
the plain man may perhaps be left a little bewildered 
by the refinement of some of the distinctions contained 
in the report, yet we do not intend in what follows 
to consider any other aspects of the case than those 
which possess a definite technical interest, those, 
namely, which are treated of in parts 3, 6, 7, and 8, 
dealing respectively with the description of the damage 
to the vessel and of its gradual and final effect, the 
administration of the Board of Trade, and the finding 
and recommendations of the Court. 

As regards the first of these, it may be remarked 
that at the time of the accident there were two possible 
| hypotheses which could have been advanced explain- 
|ing the ultimate foundering of the vessel. Either 
the damage caused to the ship’s bottom by the sub- 
merged ice was so extensive as to lay a fatal propor- 
tion of her length open to the sea, or otherwise the 
damage was at first restricted to one or two compart- 
ments and the subsequent flooding of the others was 
caused by the failure of the separating water-tight 
bulkheads under pressure. From the information 
placed before the Court in evidence there is no doubt 
that the former hypothesis was correct. It is clearly 
shown that the damage was completed in the short 
time of ten seconds, that it extended over a length of 
300ft., and that it was confined to the forepeak, to 








Nos. 1, 2, and 3 holds, and to Nos. 5 and 6 boiler- 
/rooms. All six compartments forward of No. 4 


which existed at about 10ft. above the keel. The 
report states that at ten minutes after the collision 
| the water seems to have risen to about 14ft. above 
|the keel in all these compartments except No. 5 





” 
boiler-room, and that after the first ten minutes the 
water rose steadily in all six compartments. In 
our issue of April 19th, dealing with the loss of the 
Titanic, we made some comment upon the lack of 
foundation for the widely prevalent belief that a 
modern passenger liner is unsinkable under any con- 
ceivable set of circumstances producing sea damage, 
and we stated that ‘no ship has yet been designed 
or built which will remain afloat after an accident 
which, as an example, may have ripped her bottom 
away for half her length.” The actual circumstances 
of the bilging of the Titanic were not then known to 
us, but it appears that the nature and extent of the 
damage now demonstrated to have been inflicted 
approximates fairly closely to that outlined above. 
In short, it is an injury of such a magnitude es, we 
imagine, no naval architect has ever thought cf pro 
viding against. 

In this connection Lord Mersey offers some inter- 
esting observations on the effect of suggested addi- 
tional sub-division upon flotation. He is advised 





tion. No notice can be taken of communications which do not comply | 
with these wnstructions. 
gy Me iy te sopood for insertion in Tue Ene or conta 


questions, by the name and address of the writer, | 
= oi necessary for or pubiication, but as a vroof of ~~ faith. No notice | 


boiler-room were therefore open to the sea by damage | 





that with all the compartments certainly known to 
have been flooded the ship would have remained 
afloat if the bulkhead deck had been a water-tight 
deck, and that with the bulkhead abaft No. 5 boiler- 
room carried to C deck (that is, two tween decks 
higher than it was actually fitted) the ship would have 
remained afloat if the compartments certainly known 
to have been damaged had been flooded. These, 
it appears to us, are exceedingly significant facts. It 
is no doubt an unusual and awkward thing to trunk 
openings in the bulkhead deck and to extend trans- 
verse water-tight sub-divisions through passenger 
spaces. But they represent a small price to pay for 
the safety of a ship like the Titanic. It is no doubt 
true that limitation of draught is a reason that can be 
urged, and has been urged, for terminating transverse 
bulkheads at a deck lower than would otherwise be 
the case, but we hold the opinion strongly—and the 
remarks quoted above confirm it—that these divisions 
should be extended as high as possible, and that they 
should be stiffened suitably having regard to their 
height. The report states that the bulkheads of the 
Titanic were of ample strength. We have no wish to 
question this statement, and we entirely accept it. But 
it is difficult to see upon what experimental grounds 
the fact is demonstrated. The damage being what 
it was, none of the boundary bulkheads could have 
been tested to any serious extent. However that 
may be, we desire to emphasise—as has been done 
before in these columns—the necessity for a close 
revision of bulkhead scantlings at present accepted, 
and we are glad to know that a committee is now 
dealing with this most important matter. 

The remarks of the Commissioner as regards the 
administration of the Board of Trade will cause wide- 
spread interest. Our readers will remember that in 
our issue of April 19th, to which reference has already 
been made, we drew attention not only to the obsolete 
character of many of the Board’s regulations con- 
cerning life-saving equipment, but also to the falla- 
cious basis—that of tonnage—upon which the amount 
of compulsory lifeboat accommodation was calcu- 
lated, and we suggested that boat accommodation 
for every soul on board should be aimed at. We 
therefore thoroughly agree with the statement of the 
Commissioner to the effect that the outstanding cir- 
cumstance in the history of the action of the Board in 
relation to the provision of boat accommodation on 
emigrant ships is their omission during so many years 
to revise the Rules of 1894, and that this omission 
is blameable. The basis of gross tonnage is con- 
demned by him, and it is recommended that the pro- 
vision of boat and raft accommodation should be 
based on the number of persons intended to be carried, 
and that such accommodation should be sufficient 
for all persons on board so far as is practicable. This 
is entirely right, and we say this with a full knowledge 
of the difficulty and expense attending the attainment 
of this standard. The difficulties are very real, but 
they are not insuperable, and absolute impractica- 
bility should be the only barrier to be recognised in 
this connection. 

At the end of the report the Commissioner makes 
certain recommendations regarding water-tight sub- 
division, lifeboats, manning boats, and boat drills, 


&c. Those concerning water-tight sub-division are 
especially interesting to the naval architect. He 
suggests, for the consideration of the Bulkhead 


Committee now sitting, the desirability or otherwise 
of providing passenger and emigrant ships with a 
double skin carried above the water line, a longi- 
tudinal water-tight bulkhead, or with water-tight 
deck or decks. For our part we confess to a certain 
amount of scepticism regarding the effectiveness of 
the first of these devices. A double skin is no doubt 
effective in many cases of moderate damage. It 
should be remembered, however, that the inner skin 
is in all cases one with the outer skin, in that it is 
attached to it by means of a complicated arrangement 
of floors and girders. Any serious damage therefore 
to the outer plating would entail damage equally 
serious to the floors and intercostals, and this would 
almost certainly lead to fracture of the inner skin. 
Having this in view, therefore, it is something more 
than doubtful if the great expense involved 
by the adoption of this suggestion would be counter- 
balanced by any substantial diminution of the ship’s 
vulnerability to the effects of serious accident. Simi- 
larly, although we do not doubt the effectiveness of a 
deck which is water-tight, we do not think that any 
such deck is likely to be fitted below the bulkhead 
deck. It has been difficult enough to maintain intact 
the vertical sub-divisions of passenger ships ; it would 
be yet more difficult to maintain a horizontal one 
intact in view of the necessity which exists for free 
access to the space below it. We strongly hold that 
the best solution of the whole problem of sub-division 
is not to be found in a multiplication of new methods, 
but in a perfecting of the old, Let the vertical bulk- 
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heads be made more numerous, more strong, and 
extended as high as they possibly can be irrespective 
of the demands for unrestricted passenger space ; 
supplement these if necessary by a longitudinal 
centre line division in special cases, and accidents even 
of the nature and gravity we are now deploring will 
be provided against so far as human ingenuity and 
care can do so. 


The Solution of Labour Troubles. 


Ir is the intention of the Government to introduce 
during the next session legislation for the control or 
prevention of labour disputes. So far we are without 
any hint or indication as to the line it is proposed to 
follow, but it is generally assumed that compulsory 
arbitration will form the basis of the new scheme. 
If this be so, we can only repeat what we have said 
over and over again. Compulsory arbitration, when- 
ever it has been tried, has met with very limited success, 
and there is no reason to think that any hopeful 
modifieation of it has hitherto been overlooked and 
untested. If anyone will take the trouble to study the 
Government report that appeared a few months ago, he 
will be forced to admit that every form of compulsory 
settlement of trade disputes has been tried, and that 
without exception they have been found defective. 
We do not pretend to offer any solution of the problem 
as it presents itself at the moment, but we venture 
to think that a simple statement of the facts may 
serve some useful purpose and help us to see what 
the difficulties are, and, at any rate, show us what to 
avoid if it does not indicate a new course to pursue. 

Let us, in the first place, look for root causes of 
the restlessness of labour. We may at once discard 
the * lack-of-a-living-wage ” theory. It will not 
hold water. All the recent disturbances have been 
created and conducted by powerful unions, and no 
tittle of sound evidence has ever been forthcoming 
that the members of such unions are in, or on the 
verge of, the starvation zone. If they were they 
could neither pay the weekly levies nor support 
even for a few days the strain of a strike. All the 
facts show that although there is always much dis- 
tress in prolonged strikes, there is little or no sheer 
starvation amongst the strikers themselves. There 
are always some reserves both in the accumulated 
funds of the unions, which are built up out of the 
earnings of the workers, and in the property of one 
kind and another owned by the strikers. It may be 
taken pretty safely as an axiom that really starving 
people do not strike. What little they have they 
hold on to. A strike involves the investment of 
capital—in strike machinery—with the object of 
earning larger profits. The really poor have not 
the money to invest ; they do not strike. Moreover, 
they are unorganised, and all strikes are conducted 
by organised bodies. At absolute figures it is almost 
impossible to arrive, but we shall not be far wrong if we 
put the average earnings of strikers during the last 
five years at thirty shillings per adult worker per 
week. No one will say that that is not a living wage. 
A single man may live well on it; a married man— 
with his wife also earning something—comfortably ; 
a man with a young family quite passably; a man 
with working children finds no stress in living on it. 
Amongst the poor of London, even, there are families 
that are able to live decently and healthily where 
the father is earning less than a pound a week and the 
mother only odd trifles, if anything. But the number 
of adult workers taking less than twenty shillings 
a week in the striking trade must be very small, 
whereas many are earning thirty-five, forty, forty- 
five, and even fifty shillings a week, and in the cases 
where less is earned it will be found that several are 
living together in one household, and thereby reduc- 
ing expenses. It has been suggested, half flippantly, 
half seriously, that the wives of all workers should 
be told weekly what pay their husbands and sons 
are receiving. There would be, then, it is said, 
fewer strikes by many. The publication of wage 
sheets would be a revelation, not only to the depen- 
dents, in many cases, of workers, but to the sym- 
pathetic public in general. We may, then, as we 
have said, rule out lack-of-a-living wage as the root 
cause of strikes. Another cause that is frequently 
put forward is “discontent with the existing con- 
ditions of labour.’’ Such a statement, whilst it 
contains much truth, is almost too vague, too broad, 
to discuss. But one thing about it may, at least, 
be noticed. The discontent is rarely or never so 
marked as to display itself spontaneously. It has 
to be worked up, fomented, raised by hot speeches, 
and the leaven of unrest. The strike agitator is a 
well-known character. He lives by creating dis- 
content. He will find in the most peaceful and 


harmonious shop some small bone of contention, 
and by systematic exaggeration, tyranny, and bluff, 
cause a rising where all was healthy and well before, 








He carries with him a section of the men who, more 
reckless and hot-headed than their fellows, are pre- 
pared to gamble on the chance that they may gain 
by a strike. After that peaceful intimidation does 
the rest. It is easier to stop a strike beginning than 
to end it once begun. The passion for victory, the 
disgrace of surrender, make a return to work difficult. 
Discontent, then, is one of the causes with which we 
have to deal, but it is discontent raised by the agitator. 
If we wish to prevent galls on our oak trees we destroy 
the gall fly. The parallel is obvious. Many believe 
that general discontent with the conditions of labour 
can be overcome by profit-sharing and_ similar 
schemes. We agree heartily that co-partnership 
has much to recommend it, and that existing examples 
do show that it has a steadying effect, but we do not 
believe for a single moment that if it, or its 
derivatives, were universally applied, the millenium 
of labour would be reached. The agitator would 
still find some cause for discontent, and some who 
hoped to gain by a disturbance. Its present success 
is due to its isolation. If one employer in a town 
paid ten per cent. more than any of the others he 
would have peace in his works. If all raised their 
rates to the same level trouble would begin for them 
all. We must therefore be cautious in what we 
expect from all such devices. We shall return to 
what we consider a safer and sounder way of circum- 
venting the agitator in a moment. To deal with 
this vague discontent by any other course than by 
checking those who foment it is impossible. 
Much of it is no doubt due to the monotony of 


the factory system, more of it to the power 
education has made of bad literature. Something 


may possibly be done in the course of time to mitigate 
both evils. Reformed education, both literary and 
technical, and co-partnership schemes of one kind 
and another may prove effective. The mental 
restlessness which can be directly traced to education 
presents a subject of proportions too great to discuss 
in this column, and we must be content with this mere 
enumeration of it. Finally, amongst the main causes 
which lead to the frequent outbreaks of labour unrest, 
we have the laws which put trade unions above the 
common law. They have been so frequently discussed 
in these pages that it is unnecessary to do more than 
mention them, and to note that wielded recklessly 
they put an enormous power in the hands of the 
strikers. 

We see, then, that the leading causes of the present 
unrest are not the lack of a living wage, but vague 
discontent galvanised by the professional agitator 
and the licence that has been given by law to labour 
unions. There are, we believe, two clearly defined 
ways of counteracting both evils. It is impossible, 
without prejudicing our constitutional liberties, to 
curtail the fiery oratory of the agitator, but we may 
at least put it in the power of the more sober-minded 
amongst his hearers to limit its effect. It is now 
generally recognised that the methods of balloting 
pursued by trades unions is open to a variety of abuses. 
There is abundant evidence to show that men do not 
vote as they would for fear of being marked down. 
Many, very many, men who now vote for a strike 
or abstain altogether from voting would protest 
against it if they could do so without fear. This 
journal was, we believe, the first to suggest that all 
ballots on which a strike hung should be secret. All 
thinking people now agree with that very obvious 
course—a course which is regularly followed in all 
elections. We are convinced that it would prevent 
more than half the strikes, and we suggest that 
one safe direction for legislation to take is to establish 
the secret ballot, conducted by the Board of Trade 
or the Home Office. The lines followed might be 
somewhat as follows :—Any matter in dispute would 
come first before private and later before the public 
conciliation boards. If, then, no solution was reached, 
a ballot of all those engaged in the trade, unionists 
and non-unionists alike, would be taken by some 
official body, the scrutineers being representatives 
to the two sides of the dispute. If in spite of an 
adverse vote a strike was still begun, then all the 
powers that are given to the trades unions under the 
Bill of 1906 should be sacrificed. Picketing would 
become illegal, and the funds of the union would 
be liable for any damage done. On the other hand, 
if the vote were obviously in favour of a strike, then 
the powers that the unions enjoy might be left to 
them. We throw this out as a suggestion which 
might provide an easier road than the repeal of the 
Trades Union Act, but we should prefer to see, and 
we believe we shall some day see, that iniquitous 
measure erased from the statute book. With the 
secret ballot in force, with the “ illegal’ powers of 
the unions curtailed, and with the interest of the 
workmen increased by profit-sharing, we might hope 
to see a marked diminishment of the present unrest, 
if not a return to the days of peaceful labour, 


Experiments with Explosives. 


Tue Commission which was appointed to inquire 
into the causes of the explosions on board the Jules 
Michelet has presented a report that is anything but 
reassuring, and can, indeed, only be regarded as a 
condemnation of the nitro-cellulose explosive as at 
present manufactured in France. The conclusions 
of the report are to the effect that the accidents were 
not due to any deterioration of the explosive or 
to any inflammation resulting from the high tempera- 
ture of the gun. Consequently, the inquiry must 
deal principally with the composition of the explosive 
itself, notably as regards the gaseous emanations which 
may prove highly dangerous under certain conditions. 
Until recently there has been a reluctance to attri- 
bute the many disasters to the want of stability of 
the B explosive until all the other possible causes had 
been investigated, but in view of the recommenda- 
tion of the Commission it is evident that the naval! 
authorities at length admit the probability of this 
lack of stability, and declare the explosive to be much 
too dangerous to be used on board ship. The Ministe1 
of Marine has, in fact, suspended all practice firing 
until the experiments now being carried out shall 
have been completed. Not only are careful and 
rigorous tests being made with the nitro-cellulose 
explosive, but the Marine has recently purchased 
quantities of nitro-glycerine explosives abroad with 
a view of making comparative trials. The serious- 
ness of the situation is fully recognised in France, 
where nothing is being left undone to provide a solu- 
tion as rapidly as possible. Meanwhile, it is com- 
plained that these troubles, which might have 
disastrous consequences, are the direct outcome of 
the monopoly system. As the explosives are manu- 
factured solely by the State, everything is left in the 
| hands of comparatively few engineers, who, however 
| eminent they may be, are not always suitable for the 
| positions they occupy, and the recent removal of 
two well-known engineers shows that there is some- 
| times a lack of harmony in the service and a want of 
proper supervision. It is pointed out that, by sup- 
pressing the monopoly and permitting the manu- 
facture of explosives by private firms, there would 
not only be more encouragement to carry out research 
work but that a larger body of experienced engineers 
would be available for drawing upon by the State 
factories. 














REPORT ON THE LOSS OF THE TITANIC. 


On Tuesday last the report of Lord Mersey, the 
Wreck Commissioner appointed by the Lord Chan- 
cellor on the 23rd April last to inquire into the cir- 
cumstances attending the loss of the White Star liner 
Titanic, was published. It will be remembered that 
| five assessors were appointed by the Home Secretary 
to assist in the ivestigation. These were Rear- 
Admiral the Hon. 8S. A. Gough-Calthorpe, Captain 
A. W. Clarke, Commander F. C. A. Lyon, Prof. J. H. 
Biles, and Mr. E.C. Chaston. All these five gentlemen 
subscribe to the report as concurring in it. 

We may say at the outset that a large proportion 
of the report deals with matters which have but little. 
if any, bearing on engineering, and that therefore we 
do not propose to deal with the whole report in 





extenso, but it is such a painstaking document and 
evinces such acumen and reasoning in its conclusions 
that we shall not be able in giving a connected report 
of the findings to do justice to it and them without 
including references to much that is not engineering. 
It should be understood in the first place that the report 
to be thoroughly appreciated must be read and con- 
sidered in its entirety. It is really too concise and 
connected a document for justice to be done to it by 
any sort of abstract, but we will attempt, neverthele: s, 
to place before our readers the gist of its contents. 

The court of inquiry opened on 2nd May. It held 
thirty-seven public sittings and examined ninety- 
seven witnesses. It was asked, among other things. 
to provide answers to twenty-six questions pro- 
pounded by the Board of Trade. These, which are 
too numerous and long for us to reproduce in detail, 
dealt with the condition of the Titanic when she 
started on her voyage, the number of passengers car- 
ried, whether or not the various requirements of the 
Merchant Shipping Acts and the Board of Trade had 
been complied with, whether proper look-out was 
kept, and proper discipline was maintained after the 
accident, the proportion of the passengers and crew 
saved, and numerous other questions of a similar 
kind. The court was also invited to report upon 
“the Rules and Regulations made under the Merchant 
Shipping Acts, 1894-1906, and the administration 
of those Acts, and of such Rules and Regulations so 
far as the consideration thereof is material to this 
casualty, and to make any recommendations or sug- 
gestions that it may think fit, having regard to the 
circumstances of the casualty, with a view to promot- 
ing the safety of vessels and persons at sea.” 

In framing its report the court deemed it best to 
divide it into the following sections ;— 

















Ava. 2, 1912 


THE ENGINEER 








(1) A description of the ship as she left Southamp- 
ton on the 10th April and of her equipment, crew, and 
| passengers. 

(2) An account of her journey across the Atlantic, 
of the messages she received, and of the disaster. 

(3) A description of the damage to the ship and of 
its gradual and final effect, with observations thereon. 

(4) An account of the saving and rescue of those 
who survived. 

(5) The circumstances in connection with the s.s. 
Californian. 

(6) An account of the Board of Trade’s administra- 
tion. 

(7) The finding of the court on the questions sub- 
mitted, and 

(8) The recommendations held to be desirable. 


It will not be necessary for us to follow the report 
minutely through all these headings, nor would it be 
possible to do so within a reasonable space. We must, 
therefore, content ourselves with giving a general out- 
line of the trend of the report. 

In the first place, the ship is described at consider- 
able length. Her bulkheads and water-tight com- 
partments are set out in detail, and her electric and 
other equipment fully enumerated. A lengthy 
description is also given of all her decks and their 
arrangements. It was shown that the vessel was 
built throughout of steel and had a cellular double 
bottom of the usual type, with a floor at every frame, 
its depth at the centre line being 63in., except in way of 
the reciprocating machinery, where it was 78in. For 
about half the length of the vessel this double bottom 
extended up the ship’s side to a height of 7ft. above 
the keel, though forward and aft of the machinery 
space the protection of the inner bottom extended to a 
less height above the keel. It was so divided that 
there were four separate water-tight compartments 
in the breadth of the vessel. Before and abaft the 
machinery space there was a water-tight division at 
the centre line only, except in the foremost and after- 
most tanks. Above the double bottom the vessel 
was constructed on the usual transverse frame system, 
reinforced by web frames, which extended to the 
highest decks. 

The water-tight sub-division, water-tight doors, 
ships’ side doors, accommodation ladder, mast and 
rigging, and look-out cage all receive attention, and 
there is a full account of the lifebuoys, lifebelts, and 
lifeboats carried. Compasses, charts, and distress 
signals are described, as well as the pumping arrange- 
ments, the electrically worked plant, wireless tele- 
graphy, and submarine signalling installations, &c. 
The machinery, including reciprocating engines, tur- 
bine, boilers, steam piping, condensing plant, bilge and 
ballast pumps, &c., are set out, and a complete state- 
ment of the officers and crew and of the passengers is 
given. It appears that the crew numbered 885, and 
that there were in all 1316 passengers, or a total all 
included of 2201 souls. 

As regards the journey across the Atlantic, refer- 
ence is first of all made to the sailing orders and then 
to the actual route followed. In this connection the 
question of ice is, of course, discussed, and it is shown 
that it was incorrect to assume that icebergs have 
never before been encountered or field ice observed 
so far south at the particular time of year when the 
Titanic disaster occurred. It is pointed out, however, 
that it is true that field ice was certainly at that time 
further south than it had been seen for many years. 
Some account is then given regarding the messages 
of warning as to the position of ice which had been 
received by the ill-fated vessel. It is then shown that 
at 10 p.m. the ship was registering 45 knots every 
two hours by the log. The weather was perfectly 
clear and fine. There was no moon, but the stars 
were out and there was not a cloud in the sky. 

The action which should have been taken by the 
master of the vessel is then discussed. Two courses 
were open. The one was to stand well to the south- 
ward, and the other was to reduce speed materially. 
Neither of them was adopted. The course had been 
altered slightly, but the alteration ‘‘ was so insignifi- 
cant that it cannot be attributed to any intention to 
avoid the ice.”’ It was shown in evidence, however, 
that it was the general practice when in the neigh- 
bourhood of ice not to reduce speed, but to trust to 
the look-out. Captain Smith of the Titanic had only 
done what all other captains of liners would have done 
in his position. ‘* He made,’’ says the Commissioner, 
““a mistake—a very grievous mistake—but one in 
which, in the face of the practice and of past exper- 
ience, negligence cannot be said to have had any 
part ; and in the absence of negligence it is, in my 
opinion, impossible to fix Captain Smith with blame. 
It is, however, to be hoped that the last has been heard 
of the practice and that for the future it will be aban- 
doned for what we now know to be more prudent and 
wiser measures. What was a mistake in the case of 
the Titanic would without doubt be negligence in any 
similar case in the future.” 

The story of the collision and of the damage suf- 
fered is then told. The damage to the vessel was on 
the starboard side about 10ft. above the level of 
the keel. There was no damage above this height. 
There was damage in the fore peak, No. 1 
hold, No. 2 hold, No. 3 hold, No. 6 boiler-room, and 
No. 5 boiler-room. It extended over a length of 
about 300ft. The gradual effects of the incoming 





water and the final plunge of the ill-fated vessel into 
the sea are described. It is shown that with such 
rents as she had received, and constructed as she was, 
nothing could have saved her. She could have 
remained afloat had only the four forward compart- 
ments been flooded and not boiler-room No. 6 as 
well. All the damage was done ina calculated time 
of ten seconds. The report is specific that the ques- 
tion of water-tight doors does not appear to have had 
any appreciable effect upon the sinking of the ship. 
There does not seem to have been any difficulty in 
working the water-tight doors, and they appear to 
have been in good order after the collision. However, 
many questions regarding this point and bulkheads 
in general are left for the decision of the Bulkhead 
Committee. 

As regards that portion of the report which is 
devoted to the account of the saving and rescue of 
those who survived, we do not propose to say much. 
Details are given of the boats which were got away 
and of the time that they left. The operations do not 
appear to have been carried out quite so quickly as 
they might have been, and on this point the Com- 
missioner remarks :—‘‘I think it desirable that the 
Board of Trade should make rules requiring boat 
drills, and boat musters to be held of such a kind and 
at such times as may be suitable to the ship and to the 
voyage on which she is engaged. Boat drill, regu- 
lated according to the opportunities of the service, 
should always be held.”’ 

The rescue of the survivors by the Carpathia is 
next detailed, and regarding the conduct of Captain 
Rostron, of this vessel, the court records its great 
admiration. ‘* He did,” it says, “the very best that 
could be done.”’ 

Of the circumstances regarding the s.s. Californian 
we need say nothing. 

As regards the action of the Board of Trade with 
regard to the regulations as to the number of boats to 
be carried, the report has a great deal to say. It is 
considered doubtful whether even if the regulations 
had been remodelled the Board of Trade, having 
regard to the recommendations of its advisory com- 
mittee, would have felt justified in making rules 
which would have required more boat accommoda- 
tion than that with which the Titanic was actually pro- 
vided, which accommodation, it should not be for- 
gotten, was utilised to less than two-thirds of its 
capacity. This fact, however, is not held as affording 
an excuse for the delay of the Board in dealing with 
the question. Lord Mersey’s opinion is that there 
seems to be much more to be said in favour of making 
the number of lives carried the basis for calculating 
the boat and raft accommodation to be carried than 
is the tonnage of the vessel concerned. It was held, 
however, that the complaint against the Board that 
its officials failed to exercise due care in the super- 
vision of the vessel’s plans and in the inspection of the 
work done on her, broke down. The Titanic was 
efficiently designed and constructed to meet the con- 
tingencies which she was intended to meet. The 
bulkheads were of ample strength. They were 
sufficiently closely spaced and were carried up in the 
vessel to a height greater than sufficient to meet the 
requirements of the 1891 Bulkhead Committee. The 
court was advised, however, that the ship could have 
been further sub-divided so that she would probably 
have remained afloat longer than she did. 

The twenty-six questions of the Board of Trade are 
then answered. The only points to which attention 
need be drawn regarding the answers are that it is 
considered that proper look-out for ice was not kept 
in that an extra look-out was not stationed at the stem 
head, and that speed was not slackened. In nothing 
else does there seem to be a reflection cast upon the 
behaviour or actions of anyone. 


The recommendations of the court are then given. 
Part of these were embodied in the report proper and 
have been mentioned, but regarding the others we may 
say that first of all it is suggested that the newly 
appointed Bulkhead Commission should inquire and 
report on the desirability and practicability of pro- 
viding ships with :— 

(a) A double skin carried up above the water- 
line, or, as an alternative, with 

(6) A longitudinal, vertical water-tight bulkhead 
on each side of the ship extending as far 
forward and aft as possible, or 

(c) With a combination of (a) and (0). 


Any one of the three, (a), (6), and (c) to be in addition 
to water-tight transverse bulkheads. It is also 
recommended that the Committee should inquire and 
report as to the desirability and practicability of fitting 
ships with :— 

(a) A deck or decks at a convenient distance or 
distances above the water-line which shall 
be water-tight throughout a part or the 
whole of the ship’s length ; and should in 
this connection report upon 

(6) The means by which the necessary openings 
in such decks should be made water-tight, 
whether by water-tight doors or water- 
tight bunks, or by any other and what means. 


A point recommended in addition to the provision 
of boats already referred to is that the Board of Trade 
should be empowered to direct that one or more of the 
boats should be fitted with some form of mechanical 
propulsion ; and that the Board’s inspection of boats 








and life-saving appliances should be of a more search- 
ing character than hitherto. 

It is recommended that every man taking a look- 
out in such ships as the Titanic should undergo a 
sight test at reasonable intervals ; that there should 
be a police system organised on such ships so as to- 
secure obedience to orders and proper control and 
guidance of all on board in times of emergency ; that 
all such ships should have a wireless telegraphy 
apparatus with a sufficient number of operators to 
secure a continuous service night and day; that 
instructions should be given in all steamship com- 
panies’ regulations that when ice is reported in or near 
the track the ship should proceed in the dark hours at 
a moderate speed or alter her course so as to go well 
clear of the danger zone ; that the attention of masters 
of vessels should be drawn by the Board of Trade to 
the effect that under the Maritime Conventions Act, 
1911, it is a misdemeanour not to go to the relief of a 
vessel in distress when possible to do so ; and that— 
unless already done—steps should be taken to call 
an international conference to consider and as far as 
possible to agree upon a common line of conduct in 
respect of :— 

(a) The sub-division of ships. 

(b) The provision and working of life-saving 
appliances. 

(c) The installation of wireless telegraphy and 
the method of working the same. 

(d) The reduction of speed or the alteration of 
course in the vicinity of ice. 

(e) The use of searchlights. 


We comment on the report as a whole in another 
column. 








LITERATURE. 





Tables Annuelles de Constantes et Données Numériques 
de Chimie, de Physique et de Technologie. Paris: 
Gauthier-Villars ; London: J. and A. Churchill. 


Tuis is the first annual volume of a notable under- 
taking. In June of 1909 the seventh Congress of 
Applied Chemistry met in London, and among other 
business nominated an International Committee 
composed of forty members. The volume now before 
us is the outcome of this committee’s labours. 

It is an admitted fact that the mass of scientific 
and technical literature published each year through- 
out the world is too gigantic for any one reader to 
survey it all and note those parts of it in which he is 
particularly interested. Diversity of language, inac- 
cessibility of many of the publications, and lack of 
time all unite to produce a barrier to our efforts to 
follow anything but a limited portion of the field 
which is annually covered. The motive of the 
volume under review has been the selection of more 
than 300 of the world’s principal scientific and tech- 
nical periodicals and other publications. These have 
been carefully gone through by a large staff of abstrac- 
tors of established ability and all constants and 
numerical data of chemical, physical, and techno- 
logical interest have been gathered together and pub- 
lished in one volume. It is to be understood that 
each volume will present the results derived from the 
publications appearing in one particular year. This, 
the first volume, covers the year 1910. 

It is impossible to give an outline of the contents. 
The volume contains well over 700 large pages, and 
each page is printed with a mass of numerical data. 
While the volume is purely a work of reference, it 
is something more than the collection of physical and 
other tables to which we have been accustomed in 
the past. In the pages devoted to engineering we 
will, for instance, find no reference to the properties 
of steam, for the simple reason that no new deter- 
mination of these properties was published during 
1910. But we do find under the same heading tables 
giving the friction of water in coiled pipes, the loss 
of weight of natural stones in air, the temperature of 
combustion of coal and many other unusual matters. 
The book, it will thus be gathered, presents the cream 
of current scientific research, the skim milk of past 
investigations is left out. 

To what extent and to whom the volume will be 
valuable we are in some doubt. Clearly, however, 
its importance will grow from year to year as new 
volumes are issued and as the ground covered widens 
more and more. The precise volume before us will, 
we think, appeal more to the chemist and physicist 
and less to the engineer. We may say that in the 
engineering section about 50 per cent. of the abstrac- 
tions are from English or American journals, and that 
among them our own is not inconspicuous. The 
language adopted throughout the work is French, 
although the headings, index, &c., are given in 
German, English, French, and Italian. 





SHORT NOTICE. 


The Theory of Determinants. By Thomas Muir, F.R.S, 
London: Macmillan and Co., Limited. Price 17s. net. 
This is Dr. Muir’ssecond volume on the history of the theory 
of determinants, and covers the period from 1841 to 1860. 
Sixty-six writings by thirty-eight workers have been col- 
lected, partially reproduced, and annotated by the 
author. The work is of interest solely to the pure mathe- 
matician, 
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INSTITUTION OF MECHANICAL ENGINEERS. 
No. I. 


THE summer meeting of the Institution of Mechani- 
cal Engineers opened on July 30th in the Central 
Hall of the Municipal Technical Institute, Belfast, 
under the presidency of Mr. Edward B. Ellington. 

The Lord Mayor (Mr. R. J. M’Mordie), in weleoming 
the members of the Institution, said that, while 
they, the inhabitants of Belfast, were not all engaged 
in engineering works, they were all more or less in 
touch with them, and, on the whole, might be re- 
garded as a highly mechanical community. Possibly 
they should have more mechanical works in the city 
than they had at the present time, but it had to be 
borne in mind that all the raw material for such works 
had to be imported, and when dealing with very 
heavy castings or machinery they could not engage 
in competition with all the markets of the world. 
The result was that in Belfast they confined them- 
selves more or less to the smaller things, or rather 
to those industries in which the proportion of skilled 
labour to raw material was very large. 

The President, in acknowledging the welcome 
extended to the members, said it was quite true that 
in Belfast and the immediate neighbourhood there 
was an immense amount of mechanical interest. 
The object in paying these summer visits, which were 
an important part of the work of the Institution, 
was that places were visited where members could 
learn something which they could not learn at home, 
and in that way broaden their ideas and keep them- 
selves in touch with all that was best in engineering. 
They were, indeed,.cosmopolitan, and it was generally 
recognised that engineering itself was cosmopolitan, 
and that a bond of union existed among engineers 
wherever they went. Within the last eight years 
they had paid summer visits in England on three 
occasions, they had been to Scotland, to Wales, 
to Belgium, and to Switzerland, and one of the 
meetings held in England—that at Birmingham— 
was a joint meeting with the American Institute of 
Mechanical Engineers. 

The President then referred to the death last week 
of their old friend, Mr. Henry Lea, of Birmingham. 
He said that Mr. Lea had been a member of the 
Institution for a great many years, had served for a 
long time upon the Council, and had been most 
highly esteemed by them all. He knew that they 
would concur in the vote of condolence which it was 
proposed to send on behalf of that meeting to the 
surviving relatives. 

The meeting then proceeded to the reading and 
discussion of papers. 

The first paper taken was that by Mr. R. M. Livesey, 
** Rolling Stock in Use on the Principal Irish Narrow- 
gauge Railways,” of which we publish an abstract on 
page 131. 

Mr. J. E. Darbishire said that he had been interested 
in locomotive building at the time the narrow-gauge 
railway system was introduced. Three engines 
were originally built for the West Donegal Railway, 
one of which he believed was still in service. In 
the early days of narrow-gauge railways in Ireland 
there had been a great deal of discussion as to the 
proper type of locomotive for such service, and a 
good many mistakes were made at the beginning. 
Some useful engines were, however, built and put in 
service upon the Ballymena and Larne section. 
They were built by Beyer, Peacock and Co., L.imited, 
and answered very well. About the same time the 
Ballyeastle and Cushendall line was constructed, 
and laid with rather light rails, but this line had after- 
wards to be strengthened. When the Western 
Donegal line was made there was also a good deal 
of discussion on the type of engine to be used, and 
that shown in Fig. 13 in the paper was designed. 
It was a four-wheeled coupled engine, and a wide 
fire-box was obtained by putting the frame outside 
the wheels. That little engine did very well indeed. 
Later on his firm had been consulted with regard 
to the design of engines for the Clogher Valley Railway. 
He had subsequently seen a great deal of narrow- 
gauge railway construction in Brazil, where an 
attempt was made to build a line for £4000 per mile, 
including rolling stock. That line, for reasons of 
economy, was laid with 40 lb. rails, and they experi- 
enced great trouble with the locomotives, and even- 
tually had to put in heavier rails. It was pointed 
out by the author that the principal saving in narrow- 
gauge lines was in the cost of the land. He could 
not altogether agree with that statement, because 
many broad-gauge lines had been altered to narrow 
gauge for reasons connected with the working of the 
railway, and in that case the cost of the land did not 
come into consideration at all. Another fact which 
should be referred to in that connection was that the 
gauge in Ireland was one of 5ft. 3in., and not the 
usual 4ft. 8}in., as in England, so that the comparison 
was more unfavourable to the narrow-gauge line. 

Mr. J. A. F. Aspinall referred to the statement 
made by the author that the cost of the narrow- 
gauge line should not exceed £5000 per mile. He 
did not think that any narrow-gauge railway in Ire- 
land had been constructed for less than £6000 per mile, 
and the author himself quoted the case of one line 
which had cost over £11,000 per mile to construct. 
In England no narrow-gauge railway had been 


made for less than £8000, which was explained 








by the somewhat onerous requirements made in 
connection with narrow-gauge railway construction 
in England. All those who were interested in narrow- 
gauge railways, and particularly those who desired 
to study economical construction, should take an 
opportunity of inspecting the lines in Belgium. 
That country had built 2500 miles of carefully laid out 
narrow-gauge railways, which acted as feeders to the 
main lines, and had been so constructed that there 
were no fences, no bridges, and no signals, with the 
result that the total cost of laying them out worked 
out at about £3400 per mile. Very interesting 
returns were published by these railways, showing 
in minute detail what the lines had cost and the 
proportion absorbed by land, rolling stock, and all 
other items. The returns also dealt with the cost 
of operation. In England and in Ireland also there 
were many difficulties in the way of cheap construc- 
tion owing to the requirements of the Board of Trade. 
It was quite true that the Board of Trade had recently 
promoted a new Bill in connection with light railways, 
but that was a timid and halting measure, and did 
not even carry out the suggestions made by their 
senior inspecting officer, Colonel Yorke, who had 
reported on the subject with a view to ascertaining 
if any amendment of the law was necessary. It 
was a great pity that such should be the case, as it 
could not be doubted that in Great Britain it would 
be of the greatest possible advantage to build some 
light railways for slow-running services. What 
could be done by narrow-gauge railways was admir- 
ably illustrated by the experience gained in South 
Africa, and there could be no doubt that with properly 
constructed lines a great deal of work could be 
accomplished. He quite agreed that there ought 
to be considerable hesitation in putting down narrow- 
gauge lines in a country where broad-gauge lines 
were existing, unless means were provided of trans- 
ferring traffic from one gauge to the other. At the 
same time, it would be conceded that there were 
circumstances in which the construction of narrow- 
gauge lines would be completely justified. He 
doubted, at the same time, if any advantages would 
accrue to Ireland from the construction of any 
additional mileage of narrow-gauge lines. 

Mr. Bowman Malcolm pointed out that the first 
narrow-gauge line in Ireland, which was a mineral 
line, was part of the Northern Counties system. 
That line was operated by three small engines. 
When the second line was built from Larne to Bally- 
mena special rolling stock had to be constructed, 
owing to the decision to lay the line with light rails, 
and the load was kept down to 8 tons on each axle. 


The table given in the paper showed that the heaviest | 


engine weighed only 17 tons. That was partly due 
to the small tanks with which such engines were 
fitted, but some engines carried tanks of larger 
capacity up to 1000 and 1500 gallons. The line to 
Ballymena had long gradients of 1 in 37 and short 
lengths of 1 in 33, but the engines could take a gross 
load of 100 tons up such grades, which was very good 
work indeed. In addition to severe gradients, 
the line also contained a series of five chain curves, 
and even less. Mr. Aspinall had not referred to the 
question of fire-boxes, but it occurred to him that one 
difficulty in connection with the circular fire-box 
referred to in the case of narrow-gauge engines was 
that it must be placed above the wheels. He did 
not see how it was possible to fit successfully narrow- 
gauge engines with that type of box. 

Mr. Hutchinson said that in designing narrow- 
gauge locomotive fire-boxes the chief trouble’ was to 
get the fire-boxes behind the wheels and the frames 
outside the wheel. It ought to be possible to get a 
narrow-gauge fire-box 4ft. wide. By placing the 
fire-box between the wheels the grate area was 
restricted and the water area was cramped. The 
question of lubrication was not important. 

Mr. J. D. Twinberrow said that a striking charac- 
teristic of Irish narrow-gauge railway construction 
appeared to be the absence of system. With regard 
to the inner and outer rail question on curves, it was 
usually assumed that the length of radius of maximum 
curves might be reduced almost in proportion to the 
narrowness of the gauge, and that was the old reason 
for selecting the narrow gauge for light railways. 
On page 3 of the paper the author said that the 
super-elevation was relatively greater on curves 
in narrow-gauge construction for the same speed, 
and presumably for the same curve, whereas one 
would have expected the elevation of the outer rail 
to the inner to be strictly proportional to the gauge. 
The adoption of the tank engine for narrow-gauge 
lines made it necessary to get fuel and water supply 
from separate vehicles, and for the Indian lines of 
2ft. 6in. the tank engine was no longer ordered. 
With regard to the fire-box problem, which the 
author raised on page 4, and the troubles which had 
been experienced with the tube plates and the water 
space stays, it was rather remarkable that no serious 
attempt had been made to eliminate these troubles, 
which were a source of continual expenditure in the 
repair shop. A point which he had noted was that 
the width and depth of the ash pan had frequently 
been very restricted, and it became difficult to force 
through the necessary quantity of air to obtain 
efficient combustion, with the result that there was 
considerable fall in pressure, necessitating a very 
strong draught. In view of the necessity of maintain- 
ing maximum efficiency of draught, it was strange 
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that makers did not adopt the helicoidal blast pipe, 
which was now standard in so many European 
countries. Nor did British makers appear to have 
paid sufficient attention to the various forms of 
spark arrester and other adjuncts used with success 
in continental practice. 

Mr. Livesey, in replying to the 
said that he had been hoping to draw a statement 
from Mr. Aspinall with regard to circular fire-boxes, 
as he had understood that the experience gained 
with them on the Lancashire and Yorkshire Railway 
had been very satisfactory, and he had never been 
able to understand why the Lancashire and Yorkshire 
Railway had not continued that practice. He had 
experimented with various types of fire-boxes, and 
it had been clear that the circular type of box had a 
longer life than other types of fire-boxes. With 
regard to the superheater engine, he had been of 
opinion that such engines were unsuitable for narrow- 
gauge work, but the economies realised had been 
simply remarkable. He could not make any definite 
statement with regard to the saving of coal, but he 
was able to state that the saving in water hai 
amounted to 30 per cent., and from that they could 
perhaps work out the saving in coal. 

On the motion of the President, a cordial vote ot 
thanks was accorded to the author for his paper. 

The second paper taken was that on “The New 
Graving Dock, Belfast: Mechanical Plant and 
General Appliances,” by Mr. W. Redfern Kelly. 
We hope to publish this in a future issue. 

Mr. C. J. Hobbs said that as a manufacturer ot 
hydraulic machinery he congratulated the author 
upon his contractors and the price at which he had 
been able to get the work done. It was interesting 
to recall the fact that at the new joint dock being 
constructed by the North-Eastern and Hull and 
Barnsley Railways hydraulic power was also beiny 
used for operating the dock gates, for the larger 
capstans, and fo- the penstocks, while electricity 
was being employed for certain other purposes. He 
did not wish to open a discussion upon the relative 
merits and advantages of hydraulic versus electrical 
operation, but the instellation decribed seemed to 


discussion, 


| be particularly fitted for the use of hydraulic cranes, 











as, apart from other reasons which might be urged, 
the load and the lift were constant. 

Mr. T. F. Shillington said that the Belfast Harbour 
Commissioners had adopted a policy of encouragement 
to the shipbuilding industry. No doubt, on looking 
back on the scheme which had been carried out, 
it might now seem that some of the details might 
have been improved. It was well to bear in mind 
also that the engineering difficulties had been very 
great, and, in particular, trouble had been experienced 
with the foundations, which were on running sand. 
These difficulties had all been surmounted, and the 
harbour now had a dock which he believed would 
last as long as Belfast itself. Only one imp rtant 
improvement appeared to be possible, and that was 
in the length of the dock to meet the continued 
growth in the size of ships. 

Mr. W. H. Patchell said that the few hours during 
which the plant was in use—104 per annum—was a 
striking feature. It would be interesting to know 
if the pumps were self-regulating or if they were hand- 
regulated. It would seem that the author had 
designed the plant from the commercial standpoint, 


}and had therefore installed machinery which could 


be looked after by unskilled labour, but all the same, 
he would have thought that the ‘atroduction of those 
refinements which had an effect upc. fuel and steam 
consumption might have been worthy of considera- 
tion. 

Mr. Walter Dixon said that the dock was referred 
to as the largest of its type in the kingdom, but the 
harbour authority of Glasgow had a_ the present 
time under consideration the construction of a still 
larger dock, in view of the expansion in Admiralty 
and commercial requirements for graving dock 
accommodation. The Belfast Dock project dated 
back for seven years, and a good deal of water had 
run down the river since that time. While the plant 
adopted for the dock was excellent for its type. 
dock equipment had now entered upon a new phase. 
He did not want to open up the vexed question 
of hydraulic plant in comparison with electrical 
installations ; his reference was rather to the Diesel 
engine, and it would be generally agreed that the 
question of dock equipment called for reconsideration 
at the present time. He noted that, while the whole 
of the dock work at Belfast described in the paper 
had cost £350,000, the machinery had only cost 
about 10 per cent. of that total. In an expenditure 
of that magnitude there was surely no need to pinch 
the expenditure upon machinery. The question 
of working cost had to be taken into consideration, 
but it seemed to him that in future graving dock 
construction the engineer would hesitate before 
installing machinery of the kind which had been 
adopted in this case. It would seem that, having 
regard to the small number of hours per annum 
when the plant was in use, power could have been 
purchased from the municipal authorities with advan- 
tage. 

On the motion of the President, a hearty vote 
of thanks was accorded to the author of the paper. 

Mr. John Horner then presented his paper, “The 
ivolution of the Flax Spinning Spindle.” This 
paper is, while highly interesting from the historical 
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= 
point of view, of but minor technical importance, 
We do not propose reprinting it, for the present. 

Mr. John Erskine said that the author had dis- 
tinguished himself by his researches into this question. 

Dr. H. 8. Hele-Shaw referred to the. fact that, 
owing to his manner of describing his machine, 
Arkwright had lost his patent. All the knowledge 
possessed of Arkwright suggested that he was above 
all an honest man, but he was apparently compelled 
by the conditions of the time to disguise intentionally 
the character of his invention. 

Mr. J. A. F. Aspinall said that when the Institution 
visited Birmingham in 1910 members had an oppor- 
tunity of inspecting the first hank of cotton produced 
by machinery. That was produced by John Wyatt, 
who subsequently went into partnership with Paul, 
the patent being subsequently sold to Arkwright. 

Mr. Horner, in replying on the discussion, said that 
if Arkwright in his specification deliberately disguised 
his invention that was not a dishonest proceeding. 
His only object was to prevent piracy of the invention. 
There was no doubt that Wyatt and Paul introduced 
ihe system of drawing by rollers before Arkwright. 
The latter, however, must be accorded the credit 
of having introduced in the commercial sense the 
system of retaining and drawing rollers, while to 
Wyatt must be given the credit of being the first man 
who made a practical success of cotton spinning. 

A cordial vote of thanks was accorded to the 
author for his paper. Demonstrations were after- 
wards given by Mr. Horner on. the Chinese spinning 
wheel. 

Members were subsequently entertained at luncheon 
by Messrs. Harland and Wolff, and subsequently 
made an inspection of the shipyard. 

The Institution dinner was held in the Ulster Hail 
on the evening of July 31st, under the presidency 
of Mr. Edward B. Ellingion. A large and distinguished 
company Was present. 

Mr. J. A. F. Aspinall proposed ** The City and In- 
dustry of Belfast.”” He said there could be no doubt 
that the trade of Ireland had improved enormously 
during recent years. The returns showed that for 
the five years ending 1910 the exports from Ireland 
emounted to £65,800,000. For the first time the 
exports exceeded the imports by £800,000. The 
exports of linen goods from Belfast amounted to 


exports of Lreland. 

Mr. James Mackie, in proposing ** The Institution 
of Mechanical Engineers,” said that something 
more than technical training was necessary for the 
engineer. When he met the engineers of other 
countries he found they were men with a knowledge 
of banking and of commercial work, and possessing 
the power to speak other languages than their own. 
If British engineers were to go on and prosper in the 
future as in the past it would be necessary for the 
Institution to take these things into consideration. 
It seemed to him that as engineers they had not always 
lived up to their opportunities. Finance was control- 
ling engineering instead ef engineering controlling 
finance, and, if engineers had taken the business 
more into their own hands, many of the engineering 
works which had been carried out with such disastrous 
results would have ended otherwise. Steps should 
he taken to allow the young engineer to grow up feeling 
something of the responsibilities of finance. 

The President, in acknowledging the toast, ex- 
pressed his sympathy with the views put forward. 








AMERICAN COMPETITION IN IRON AND 
STEEL. 


(By a Correspondent.) 

THE question of Amercan competition is again 
provoking anxious speculation in British iron and 
steel trade quarters. Not only has the Steel Trust 
largely increased its exports lately, but there are 
rumours that the ** independents,”’ as they are called— 
firms outside the Corporation—are taking steps to 
organise an export sales bureau. In view of the cir- 
cumstance that there is enough iron and steel works 
capacity in the United States to undertake three- 
fourths of the world’s export trade, in addition to 
meeting home requirements, it will readily be seen 
that the situation is full of possibilities. If anything 
like adequate employment is to be found regularly 
for the American capacity of production by means 
of exportation Britain will drop to third place—and 
a bad third—-as an exporting country. It may be 
useful, therefore, to offer a brief review of American 
conditions. 

It is generally understood that our American rivals 
got their costs of production down to the lowest level 
in history about 1897, and it was contended that they 
would soon take something like the lion’s share of the 
world’s business, for they possessed enormous natural 
resources in addition to a high degree of manufactur- 
ing efficiency. That was some fifteen years ago, since 
when we have had the following record :— 

Iron and steel exports from 
United Kingdom. United States. 


Tons. Tons. 
See ss a by. SOOO 561,000 
1808... .. .. -2,902,000 797,000 
1800. .: .. (25368000 894,000 
2 eee oO : 1,154,000 
ie: 2 7: es 700,000 
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Iron and steel exports from 
United Kingdom. United States, 


Tons. Tons. 


1003. is sc SRE OOO ws us ew «© 98008 
1903 .. «=. «. 3200000" .. 326,000 
1904 .. .. «. 3,366,000 1,167,000 
1905 .. .. .. 3,721,000 1,009,000 
1906...) 2.) 4. 4,682,000 1,325,000 
1907 .. .. .. 5,152,000 1,301,000 
1908 .. .. .. 4,006,000 964,000 
1909 .. 4... 4,380,000 1,239,000 
1910° ... 2... ». 4,735,000 1,536,000 
1911 .. 2. 4. 4,664,000 2,164,000 


It is interesting to observe that whereas in the first 
year of this period British exports were 2,757,000 
tons in advance of those of the United States, we were 
still, in the last year, 2,500,000 tons ahead of the 
Americans. It is now pointed out, however, that the 
Americans are drawing nearer to us; that they are 
exporting at the rate of 3,000,000 tons a year, and that 
in April their exports were only 11 per cent. below 
our own. On the other hand, it must be observed 
that we were hindered and our rivals helped by the 
coal strike. Our competitors secured orders as a 
direct outcome of that dispute,” besides which the 
unusual pressure in the German home market relieved 
the Americans of the customary keen competition 
from that quarter. Thus our United States rivals 
have been specially favoured this year, so far. Now 
that we are recovering from the effects of the coal 
strike we may be expected to do better, and so far as 
this special question of exports is concerned, better 
still when the shipbuilding boom is over. The fact 
is that manufacturers are unusually busy on home 
account just now. When it again becomes necessary 
to push our exports, and when the extensions under 
way in Germany are completed, and that country has 
to seek an outlet abroad for still more of her products, 
it is very likely that America will find it extremely 
difficult to retain the ground she has recently gained 
in exports. The question that needs to be answered 
to-day is this: Can our American rivals produce 
cheaply enough to enable them to beat us in the ex- 
portation race ? On several occasions in the past we 
have been threatened with a big American export 
campaign. Is the present threat any more substan- 
tial than those of the past ? Let us recount the facts 
in order that we may have some material for a forecast 
of the future. The chief point in the problem of 


£13,000,000, and represented one-fifth of the total | trade competition is undoubtedly cost of production. 


|'Trade may be forced temporarily by bounties or 


sales below actual cost, but in the long run it is the 
cheapest producer who will obtain and retain the 
most business. And it may be said that the cost of 
iron is the chief point in the problem of steel produc- 
tion. Now, to get at exact costs is practically impos- 
sible, but it is not difficult to get valuable evidence 
on the point. Let us quote. 

The United States Industrial Commission calculated 
that the cost of producing pig iron in that country in 
1894 was 34s. 6d. per ton. Our costs were certainly 
higher than that. In 1899 two eminent English 
authorities, Messrs. J. and A. P. Head, gave us these 
estimates of pig iron costs:—In Great Britain, 
52s, 2d. per ton; in United States, 32s. 5}d. per ton. 
Our rivals boasted that they would soon get their 
costs down to 30s. a ton, and one great man said they 
could produce steel rails 29s. per ton cheaper in 
America than we could in England. It was thought, 
and it was said, that as soon as America could build 
furnaces enough in excess of her own domestic require- 
ments she would flood the world’s markets with steel 
at prices that would defy competition. Well, for 
more than four years now the United States’ capacity 
of production has been millions and millions of tons 
in excess of home needs. For over four years, until 
the last month or two, there has been in America an 
unemployed capacity practically equal to the entire 
working capacity of Great Britain. However, instead 
of our rivals getting their pig iron costs down to thé 
boasted 30s. a ton level—instead of the cost remaining 
at the 32s. 54d. calculated in 1899—the Bureau of 
Corporations supplied information to the Tariff 
Committee at the close of 1908 to the effect that the 
cost was then 58s. 43d. As a result of the recent 
depression big efforts have been made to economise, 
but according to a report furnished to the President 
a few weeks ago by the Commissioner of Corporations, 
Mr. Herbert Knox Smith, the net cost of producing 
pig iron in the United States is still 50s. per ton, 
eliminating all profits on ore, coke, smelting, &c., 
while the average ‘‘ book cost ”’ is something like 56s. 
If, therefore, America did not beat us in exports in 
the *‘ nineties ’’ what prospect has she of doing so now. 
Our costs have increased little, if anything. Of course, 
it may be contended that ten or fifteen years ago the 
American productive capacity was not sufficiently in 
advance of domestic demands to permit of a large 
export trade, whereas now there is ample surplus 
capacity to undertake an enormous foreign business. 
Again, it may be argued that if our rivals cared to 
bring this idle surplus capacity into operation they 
might reduce their average costs of production. But 
this theory of the bigger the output the lower the costs 
hardly holds good in the case under review. Such 
are the conditions of the American steel trade that 
costs are lowest when production is smallest, for, as a 
general rule, only the most economical plants are 
employed in times of restricted output. If our 
American rivals were to bid for a six or seven million- 
ton annual export trade they would be obliged to 
bring into operation most of their oldest, least econo- 
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mical, and least conveniently situated furnaces and 
mills, besides which the increased demand for labour 
and raw materials would still further enhance pro- 
ductive costs. Jt may be taken for granted that if 
the American makers were in a position to manufacture 
and ship steel on a large scale at competitive prices 
they would not be content—and would not for the last 
four years have been content—to let Britain and 
Germany take by far the most of the world’s export 
trade. The simple truth is that one-fourth to one- 
third of America’s enormous capacity has been kept 
idle most of the time since October, 1907, because it 
has not been capable of economical operation— 
because, in other words, it cannot compete with 
British, German, and other industries. The time 
may come when America, aided by imported ore from 
Cuba and elsewhere, may be able to establish plants 
on the Atlantic seaboard, when she may develop her 
Pacific coast resources, and when she may readjust 
her finances and productive costs, and so claim a 
share in the world’s business commensurate with her 
great resources, area, and population; but, in our 
opinion, that time is not yet. 

In spite of the enormous distances which separate 
America’s ore deposits from her coalfields, and her 
manufacturing plants from shipping ports, it did 
seem in the “ nineties’”’ that that country was des- 
tined to be the largest exporter of iron and steel, and 
when, between 1897 and 1900, her exports more than 
doubled,some of us in the old country became alarmed. 
Then, early in 1901, when the big Steel Trust was 
organised and promised still further to economise 
American productive costs, our alarm was intensified. 
So far, however, our competitors have done nothing to 
boast of in the exportation business, as the above 
figures testify. The increase of last year and the 
early months of this year, we believe, has brought no 
profit to the Steel Trust, and was mainly forced, in 
our opinion, in order to impress European steel makers 
at a time when the Trust people were endeavouring 
to patch up an international agreement. We should 
not be at all surprised, now that the efforts to form an 
agreement are likely to fail, and that we have got 
over the coal strike and Germany is increasing her 
capacity, to see the exports of the Steel Trust diminish. 
The rumour that the ‘‘ independents” are about to 
push exports may have something in it. Those 
situated nearest the coast may seek more employment 
on foreign account, and as increasing supplies of ore 
are drawn from Cuba and the tariff on the ore 
abolished, as is now probable, the “ independents ”’ 
may to some extent substitute the Trust in the 
export trade. But, taking Trust and “ indepen- 
dents’ together, we fail to see how America can 
indulge in a huge foreign business for years to come 
yet. Raw material supplies and steel works are so 
widely scattered, wages and salaries, like most other 
costs, are so inflated in the United States that our 
competitors in that country must long labour under 
great disadvantages compared with ourselves and the 
Germans. 








A NEW LUBRICATOR. 


CONSIDERABLE ingenuity has been exercised in the 
development of a new type of lubricator which has been 
placed upon the market by the Bosch Magneto Company, 
Limited, of 40-42, Newman-street, London, W. The 
apparatus is designed for use with all kinds of machinery, 
including machine tools, locomotives, internal combustion 
engines, and so forth. Oil is taken from a tank by means 
of a number of pumps arranged in a circle around a 
common shaft, and it is delivered to the various parts of 
the machines it is required to lubricate through small 
tubes. 

Fig. 3 shows a section of the firm’s “AC” type of 
lubricator, whilst Fig. 1 gives an internal view of one of 
the pumps, which has been specially constructed for the 
purpose of demonstrating the principle on which the 
lubricator operates. In the “A.C.” type sight-feed 
glasses are fitted, but these are not under pressure, as in 
the case of the ordinary engine sight-feed lubricator. 
In operation the oil is first of all pumped through the 
sight-feed, and is returned into the storage tank in which 
the whole of the working mechanism is placed. The 
passage to the sight-feed is then closed, and the oil forced 
through a pipe to the part of the engine or other machine 
it is required to lubricate. There are as many sight-feed 
glasses as there are oil-feed pipes. The maximum number 
of feeds and sight-feeds fitted to the ** A.C.” type is eight 
and the minimum number two. An eight-feed lubri- 
cator would naturally have eight pumps, the number of 
pumps being equal to the number of feeds in every in- 
stance. 

Turning now to the pumps, which, as explained, are 
arranged in a circle around the vertical spindle, the valve 
of each pump is of the piston type, as shown at A, Fig. 3. 
The piston valve A and the pump piston B are actuated 
by two dises D and C respectively, as clearly shown in 
Fig. 3. Close inspection of Fig. 1 reveals the fact that 
the upper disc is crinkled or corrugated, so that it imparts 
a reciprocating motion to the pump plunger at proper 
intervals. The lower disc D is also constructed so as to 
work the piston valve A in a similar manner. Moreover, 
the two dises are so set with respect to one another that 
the piston valve disc D begins to operate the valve 45 deg. 
in advance of the pump piston B. The pump dise C is 
loose on the shaft, but is carried round by a peg which 
fits into a slot in the piston valve dise D, the latter being 
fixed on the driving shaft. This arrangement enables 
the lubricator to be set into operation in either direction 
at any moment without the slightest alteration or adjust- 
ment. 

a, When the direction of rotation is changed the wheel D 
first of all rotates alone until the end of its recess on the 
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boss touches the peg on the wheel C, and so the wheel | 
operating the valve piston always has a lead of 45 deg. | 
from the commencement of the operation of the pumping | 
Adjusting screws F are fitted in the heads of the 
pump pistons by means of which the length of stroke of 
The adjusting screws pass 
through the cover of the lubricator and can easily be set 
On lifting 


piston. 
the piston can be altered. 


by removing the cap on the top of the case. 


of the upper stroke. 


Fig. 6. With continued movement 


through the suction O into the space P. 


A is in a position corresponding to 45 deg. from the end 
When the pump shaft K—Fig. 3— 
is rotated the piston valve A continues on its downward 
stroke, and so establishes a connection between the suction 
O and the lower end of the pump, as clearly shown in 
of the shaft K the 
pump piston B moves upwards, thereby drawing in oil 
When the piston 


the pipe 8. This pipe is connected with a glass sight- 
feed on top of the lubricator, and the oil drops through 
the glass tube back into the reservoir. When the piston 
B has again reached the end of its downward stroke all] 
the parts are again in the positions shown in Fig. 5, 
and the above operation is repeated. From the fore- 
going it will be seen that first of all the oil is pumped 
through the sight-feed back into the tank, and afterwards 
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Fig. 1i-DEMONSTRATION MODEL 


this cap the adjusting screws are to be found arranged in 
a circle around the strainer G, this strainer serving to 
filter the oil that is poured into the tank. We should 
mention, however, that small strainers are also fitted to 
each of the suction pipes belonging to the various pumps. 
A worm wheel H is mounted on the pump shaft K, and 
this meshes with a worm L, which latter is mounted on 
the driving shaft. The latter projects at one side of the 








Fig. 3—SECTION OF LUBRICATOR 


tank, and is driven from the engine or other machine it 
is required to lubricate in a suitable manner. The base 
N is fixed to the oil tank by means of three bolts, so that 
it is possible to remove the complete pumping mechanism 
from the tank after the top cover has been lifted. 

In order to ascertain the level of oil within the tank a 
gauge glass is fitted in the front, as shown in Fig. 2. We 
will now consider the operation of the lubricator in detail 
in order that its action may be properly understood. 
The pump shaft is set revolving as soon as the machine 

















B has reached the end of its stroke, as shown in Fig. 7, 


the piston valve A closes the suction pipe O. 


The piston valve A continues its movement downwards 


Fig. 2—LUBRICATOR COMPLETE 


through the pipe Q to the part of the machine it is required 
to lubricate. 
A change in the direction of rotation makes no differ 


and forms a passage between the space P and the connec- | ence to the operation of the lubricator, and when ordering 
When the pump 


tion Q, which is one of the feed pipes. 


Bosch lubricators it is unnecessary to specify the direction 
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Fig. 5 Fig. 6 


piston B reaches the end of its journey on the down stroke, 
the piston valve A begins its up stroke, closing the passage 
Q on one side and establishing communication between 
the suction pipe O and the pump chamber P on the other 
side, as clearly shown in Fig. 8. . Continued movement of 
the pump shaft K causes the pump piston B to move 




















Fig. 4—LOCOMOTIVE LUBRICATOR 


it is required to lubricate is put into motion, and this in | 
turn causes the two discs C and D to revolve. These | 
discs, as explained, impart a reciprocating motion to the | 
piston valve A and to the main pump plunger B. The | 
pistons do not work simultaneously but intermittently, | 
the valve piston always beginning to operate 45 deg. in 
advance of the pump piston. In Fig. 5 the pump piston 
has just reached the lower end of its stroke, and is about 
to start on the suction stroke, whereas the valve piston 





upwards, thereby drawing the oil through the suction O 
into the pump space P. Referring now to Fig. 9, when 
the pump piston has again reached the end of its upper 
stroke the piston valve A will have closed the suction O 
on one side and opened the channel to the pumping 
chamber P and the second pressure pipe 8. 

The downward or pressure stroke of the piston B will 
then cause the oil to be forced from the chamber P in the 
direction of the arrow, and the oil will leave by way of 
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Fig. 7 Fig. 8 Fig. 9 


of rotation. The reason for this will readily be understood 
by reference to Fig. 5. Assume that the dise D turns t 
the right, then the dise C will be carried with the former 
by means of the peg provided in the dise C, this engaging 
in the boss of the wheel D. In this position the wheel D 
has a 45 deg. lead for the right-handed direction of rota- 
tion. If the direction of rotation is reversed, then the 
dise D which is fixed to the shaft begins to rotate first in 
the new direction, whereas the disc C remains stationary 
until the peg reaches the opposite end of the recess. At 
this moment the disc C is again carried round, but its 
position in relation to the wheel D has been altered, so 
that the disc C now has a lead of 45 deg. with respect 


! to the wheel D. 


These lubricators are made in various types, and 
although the mechanical construction varies considerably, 
the general principle remains unaltered. Fig. 4 shows 
the firm’s so-called ‘‘L” type, from which it will be 
gathered that the pumps in this instance are fixed in 4 
horizontal position. Another point worthy of notice in 
connection with this class of lubricator is that the lower 
portion of the case is extended downwards, and contains 
a heater X, which can be fed with exhaust steam so that 
the oil can always be maintained at a given temperature. 
The heating tube is so placed that the condensed water 
can easily drain away. This type of lubricator, which 
is made for four to eight feeds, is suitable for locomotives, 
traction engines, and ship’s engines. Another note- 
worthy feature of this type of lubricator is the special 
drive, which takes the form of a roller clutch. This 
enables the lubricator to be operated by a purely rocking 
motion, and at the same time the clutch acts as a reduc- 
tion gear. The “‘L”’ type delivers 0 to .4 cubic cm. of 
oil to the point of lubrication for each stroke of the pump 
piston. The length of the rocking lever can be varied 


from 140 mm. to 160 mm., measured from the centre of 
the pump shaft, and in this way the stroke of the pump 
can be varied. 
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YARROW AND CO., LIMITED, GLASGOW, BUILDERS 


TORPEDO-BOAT DESTROYER FIREDRAKE 

















H.M.S. FIREDRAKE. 


H.M.S. FrreDRAKE, one of the three special torpedo- 
boat destroyers ordered by the British Admiralty last 
year to be designed and constructed by Yarrow and Co., 
Limited, Glasgow, has recently completed a satisfactory 
full-speed trial. The type to which this vessel belongs 
comprises also H.M.SS. Lurcher and Oak, and all three are 
255ft. long with a beam of 25ft. 7in. 

The Firedrake, of which we give an illustration above, 
is propelled by Parsons turbines driving twin screws, 
steam being supplied by three of the latest type of Yarrow 
boilers fitted with the firm’s patented feed-heating device 
and arranged for burning oil fuel. During the eight hours’ 
full-speed trial at the mouth of the Clyde the vessel 
maintained a mean speed of 33.17 knots, the contract speed 
being 32 knots, an increase, therefore, over the contract 
speed of 1.17 knots. The mean horse-power during the 
full-speed trial was slightly over 19,000. The displace- 
ment on trial was about 780 tons. 

The Firedrake type is built to maintain a high speed 
against heavy seas, having a high forecastle forward. 
From the results obtained the Firedrake type is considered 
a highly satisfactory form of destroyer, and a distinct 
advance in this class of vessel. 


THE CENTRAL LONDON RAILWAY EXTENSION. 


THE opening of the new extension of the Central London 
Railway took place last Saturday. It is ovvious that 
the addition of this short length of line, connecting as 
it does the Central London Railway with the Great 





Eastern Company's station at Liverpool-street, will be | 
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PERMANENT WAY IN THE CENTRAL LONDON RAILWAY EXTENSION 


the means of materially improving the travelling facilities. 
in London. The new line not only links up the East 
and West End, but by means of the various tube connec- 
tions on the line of route the Central London Railway 
now affords convenient access to all parts of North and 
South London hitherto reached by more circuitous 
routes. Moreover, owing to the congested street traftic 
it affords a material saving of time between the Bank 
Station and Liverpool-street. Although the extension 
is only about half a mile long, the work involved in con- 
structing the tunnels does not appear to have been so 
simple and straightforward as might be supposed. Owing 
to the Board of Trade regulations, the tubes were required 
to follow the devious windings of the road, and this 
necessitated various changes of direction. Yet when 
the tunnels were finally pierced the engineers found that 
the old and new sections were practically in line with one 
another. : 

Just in front of the Liverpool-street Station there is 
& scissors cross-over between the two roads to enable 
trains to arrive at and depart from either platform as 
desired, although the lines are continued beyond the 
platforms, where a similar crossing is provided with two 
shunting tunnels beyond, as was in use at the Bank Station 
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when this constituted the City terminus. When the shunt- 
ing lines heyond the platforms are made use of the trains 
arrive at the up platform, continue into the shunting 
line, reverse, enter the station at the down platform, and 
proceed then on their westward journey. The platforms 
are about 400ft. long and can accommodate trains made 
up of eight coaches. 

The permanent way of the new line differs somewhat 
from that on the remainder of the railway, and the special 
features will be understood by reference to the accom- 
panying drawing. The cross sleepers are of Jarrah hard- 
wood, and are 1l2in. wide. The rails weigh 90 lb. per 
yard, and each of the chairs 90]b. Fireproof material 
has been placed between the rails so that in the unlikely 
event of any mishap in the way of fire, passengers have 
a level fireproof path upon which to walk to the station. 
This footway is composed of concrete slabs, whereas 


the track in the remainder of the tunnels is of wood. | 


Standard bull head rails, supported in chairs resting on 
pads of felt, are used instead of bridge rails, the felt serving 
to minimise noise and vibration. The chairs are fixed 
by means of coach screws, and in order to eliminate the 
possibility of splitting the sleepers and breaking the 
screws, special sockets for the reception of the screws are 
employed. The third rail and insulators are of the same 
type as used on the Bakerloo Railway. For the purpose 
of lighting the tunnels Tantalum lamps are used, and the 
stations are lighted with metallic filament lamps having 
Holophaneshades. Aninteresting feature of the extension 
is the alternating-current track signalling system, which 
has been put down by the Mackenzie and Holland Westing- 
house Power Signalling Company, but we shall not attempt 
to describe this in detail in the present article. It must 
suffice to say that a pressure as low as 3 volts is employed, 
which naturally means that the system does not eall for 
very special precautions in the way of insulation. 
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At Liverpool-street the Central London line is con- 
nected with the Great Eastern Company’s station by 
means of escalators, which were supplied by the Otis 
Elevator Company. Escalators of this type have now 
been in uso on the District Railway and Piccadilly Tube 
for some considerable time, and the details of their con- 
struction have already been described in these columns. 
It is unnecessary, therefore, to enter into details in the 
present article. We may mention, however, that the 
stairs are supported on an endless chain, whi¢h is driven 
by a 40 horse-power electric motor. In addition to the 
up and down enclosed ways for theescalators, connecting 
the platforms and booking hall beneath the Great Eastern 
Railway station, a third parallel incline has been con- 
structed in which an additional escalator can be placed 
if necessary. The stairs of the existing escalators move 
at the rate of 60ft. per minute, but as all who have 
tested this modern system of transit are aware, itis pos- 
sible considerably to increase one’s rate of ascent or 
descent by walking in the direction in which the stairs are 
moving. The principal contractors for the work were 
John Mowlem and Co., who acted under the direction of 
Mr. H. J. Deane, of the firm of Mott and Hay, the con- 
sulting engineers. All work associated with the perma- 


nent way, however, was carried out by the Central 
London Railway Company itself, under the direction of 
the chief engineer, Mr. E. P. Grove. 


WATER SUPPLY FOR FIRE PURPOSES. 





In our issue of May 17th last we gave a short account 
of the agitation carried on by the London County Council 
to provide better supplies of water in certain places for 
the purpose of extinguishing fires. It will be remem- 
bered that the Council first of all supplied the Metropolitan 
Water Board with a list of places in which it considered 
that there ought to be either extensions of or improvements 
to the mains. The Board replied that, while wishing to 
assist the Council by all means in its power, it did not see 
its way to pay for the whole of the work proposed. It 
offered, however, to carry it out if the Council would find 
the money, and went further than this, in that it expressed 
its willingness to share with the Council the cost of any 

| part of the alterations which would effect a reasonable 
improvement in its—the Board’s—ordinary supply. The 
| cost of the work was originally estimated at £6597, and 
| of this the Board suggested paying £800. 
Various conferences were held on the matter, and in 
| December, 1907, the Board asked the Council to agree to 
submit the matter to arbitration. After over three years’ 
delay the suggested arbitration was held, and an interim 
award was made in due course. Without going into 
details, it may be said that this award provided that if the 
work was wholly for fire purposes the Council must pay ; 
if wholly for water supply purposes the Board must pay ; 
and if partly for one purpose and partly for the other 
both must pay certain proportions, depending on circum- 
| stances. The arbitration proceedings were stayed in 
| order that further negotiations between the parties might 
be entered into with a view to settling matters on the 
| lines of this interim award. 
| These negotiations have now apparently borne fruit. 
| for the Fire Brigade Committee, in a report made on 
July 25th, reeommended to the Council to agree to the 
| arrangements set out below, it being understood that the 
Water Board was also being recommended to agree to 
them. The terms are as follows :— 

(1) In the cases in which there does not appear to be 
any apparent benefit to the Board’s undertaking the 
Council shall pay the whole cost. 

(2) In the cases in which there is an apparent benefit to 
the Board’s undertaking the Council and the Board shall 
pay the cost in equal proportions ; and 

(3) In one case in which there is no apparent benefit 
to the Board’s undertaking, but in which there is a pro- 
bable prospective benefit thereto, the Council shall pay 
three-quarters of the cost and the Board one-quarter. 

The list of proposed works which have been discussed 
by the parties contains twelve separate items, nine of 
which represent completed works, while the remaining 
three have not yet been commenced. The net result 
of the proposed agreement is that, whereas the total cost 
of the completed works is £3726 19s. 2d., the Council is to 
pay £2296 lls. 10}d., and the Board £1430 7s. 3}d., and 
whereas the estimated cost of the works yet to be carried 
out is £3062 15s. 11d., the Council will pay £1581 7s. 114d. 
and the Board £1481 7s. ll4d. The net result, therefore, 
is that out of a total of £6789 15s. 1d., the Council pays 
£3877 19s. 10d. and the Board £2911 15s. 3d. 

The arbitration proceedings, if the foregoing arrange- 
ments are duly ratified by both the Council and the Board, 
will be definitely abandoned. Their cost will be borne 
equally by the two parties. 

It will be noticed that whereas, in the first instance, 
the Water Board only offered to pay £800, it has now 
agreed to find a total amount of £2911 15s, 3d. The 
Council’s total expenditure, including the cost of the 
Arbitration, will now be approximately £4200 instead of 
£6789 15s. 1d.. less £800—a saving of £1790, 
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WORKSHOPS EXTENSION IN MANCHESTER. 


We recently had an opportunity of inspecting two 
large new erecting shops which have been built by Hulse 
and Co., Limited, Salford, and ar2 now in full working order. 
As will be observed from the accompanying photographic 


views the capacity of these works has been considerably | 


augmented. 


The main erecting shop for heavy work | 


various types were in course of erection at the time of 
our visit, For turbine work there was the special pit 
planing and drilling machine seen in one illustration. This 
is for planing and drilling turbine casings at one setting. 
Further on we noted a large horizontal and vertical plan- 
ing machine capable of dealing with turbines of the 
largest sizes, and a double spindle universal drilling, 
boring, tapping, and milling machine. The huge lathe seen 
in one of the views has been designed for dealing with 1 4in. 








NEW ERECTING SHOP AT HULSE AND COMPANY'S WORKS. 


is 150ft. long, 65ft. wide, and 38ft. high up to the crane 
lift. This shop is provided with a 50-ton electric overhead 
travelling crane by Sir William Arrol and Sons. It has 
a span of 60ft. and an auxiliary lift of 7} tons. The 
second new shop is 260ft. long, 40ft. wide, and is 25ft. 
clear beneath the cranes. This shop is equipped with a 
30-ton and a 15-ton electric overhead travelling crane 
built by Vaughans. Both shops are splendidly lighted, 


The firm has half-a-dozen of these on order for 


guns. 
Other tools in different stages of 


foreign governments. 


production are planing machines with the Lancashire | 
Dynamo Company’s and Vickers’ high-speed equipments ; | 


a complete plant for 14in. guns, including rough and fine 
boring, rifling, and chambering ; a 10in. spindle universal 
horizontal boring and drilling machine, which the makers 
claim to be the largest ever built in this country ;_ three- 

















NEW ERECTING SHOP AT HULSE AND COMPANY’S WORKS. 


the whole of the roofs being glazed on Heywood’s prin- | spindle horizontal boring and screwing machines for the 


ciple. 


Power in the form of continuous current for testing | recoil cylinders of 14in. gun cradles ; 


a special portable 


purposes is supplied by two cables from the Salford | pit planing machine for the seatings of roller paths and 


Corporation mains, at pressures of 220 and 440 volts.| trunnion turning machine ; 
For con- | dealing with small gun cradles. 


The 220-volt circuit is also used for lighting. 
venience of testing machines fitted with three-phase 
motors, a motor transformer is provided. 





A considerable number of heavy machine tools of ! 


and a complete plant for 
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DOCKYARD NOTES. 


Tr is stated that the Duilio and Anditea Doria, the latest 
Italian Dreadnoughts to be laid down, will carry 6j 
guns instead of the 4-7’s which are being mounted jy, 
their earlier sisters. Six-inch guns will also replace the 
4in. in the latest British Dreadnoughts. This makes the 
secondary gun of the principal navies as follows: 
British 6in., Germany 6in., French 5-5din., Italian (in, 
United States, 5in., Japanese 6in., Russian 4-7in. ; 





| Ir is interesting to note that the original Dreadnought 
| idea of quite a few years ago entailed the total abolition 
of the 6in. gun, and one or two naval officers who arvued 
for the retention of the 6in. were quite severely handled 
by critics. Now we have reverted in the matter of arma- 
} ment to Sir William White’s period, in so far as the carry 
| ing of secondary guns is concerned. ; 





| 
| ‘THERE is no doubt that the rehabilitation of the Gin, 

gun is due to the growth of destroyers and the difticulty 
| of stopping them with the ordinary anti-torpedo oun, 
| It is now by no means impossible that a larger gun than 
| the 6in, will be required. 
| 

So far as can be gathered, nothing has yet been definitely 

| decided in the matter of the four-gun turrets proposed 
| for the next French ships. 
| 


| THOUGH to many the appointment of the Oil Fuel 
| Commission may not seem very much, it is by no means 
impossible that the historian of the future will compar 
it with the first investigations into steam a hundred odd 
| years ago. The exact terms of the Commission are 
| follows :—‘* To report on the means of supply and storage 
| of liquid fuel in peace and war and its application to 
| warship engines, whether indirectly or by internal co, 

| bustion.”” This, obviously, has the possible future use 
| of the internal combustion engine in view. The point of 
| special interest that the chairman, Admiral Lord 
| Fisher, made it clear quite five’ years ago that, in his 
opinion, internal combustion engines were destined to 
replace steam. 


as 


is 


THE much-paragraphed record of the U.S.S. Wyong 
| of 24-45 knots is becoming more and more mysterious 
To begin with, the speed is now recorded as 22-045 knots, 
which is not exactly the same thing. But quainter still 
is the fact that months ago the speed of 22-45 knots wus 
claimed for the Florida, and this was put in as beating 


| the 22-50 accredited to the British Vanguard. Thy 
Wyoming has undoubtedly done uncommonly weil, 


but attempts to claim records for her seem entirely out 
of place. 


| THE FRENCH SEAMEN’S STRIKE. 
| AFrTrerR dragging along for many weeks the strike ot 
| French seamen seems on the point of coming to an end 
has already wrought incalculable harm to French 
shipping, and the worst of it is the men are unable to se« 
| the folly of a strike in which both they and the shipowners 
are heavy losers, without anyone obtaining the slightest 
| compensating gain. The service of Transatlantic steamers 
has been assured with more or less regularity with the aid 
| of naval men lent by the Government, and the postal 
| service between France and North Africa has been kept 
}up by destroyers. The worst sufferers are the small 
| shipowners, some of whom are practically ruined, It will 
| be a long while before the shipping trade recovers from 
| the blow. This is only one of the many instances of tly 
disastrous effects of syndicalism during the past few years, 
but while in no single case have these general strikes done 
| good to the men, the syndicalists appear to have lost 
little of their authority. Nevertheless, their political 
influence has considerably lessened as the result of the 
weakening of the purely socialist element. The strike, 
| however, is not terminating without threats from the 
| leaders, who inform the shipping companies that, while 
| the men return to their duties, there is likely to be con 
siderable irregularity in the service and unexpected delays 
in ships reaching their destinations. The leaders seem 
to overlook the fact that in cases like these the law is on 
| the side of the shipping companies. 


| It 





A LreGacy For THE InsTITUTION OF CIVIL ENGINEERS. 
Under the will of the late Sir James Inglis, a former President 
of the Institution of Civil Engineers, the Institution has just 
received a legacy of £5000, to be applied to its new building 
which is now in course of erection in Great Geofge-street, 
Westminster. This legacy testifies to the marked interest whic!) 
Sir James Inglis took in the scheme for the rebuilding of the 
Institution, towards the cost of which he had also, during hi 
lifetime, contributed liberally—regarding the occasion as an 
opportunity to promote the centralisation, and thereby the 
strength, of civil engineering interests throughout the Britis! 
Empire. 

Goops Tra¥FFic ON PrussIAN Rattways.—The goods traffic 
on the Prussian railways has increased so rapidly that, as in 
last year, considerable difficulties are expected through lack of 
rolling stock in the busy months of October and November. 
For this reason 28,400 new goods wagons are being acquired, 
and will be in use on the railways by October Ist next. In 
spite of this addition, the central office of the Prussian railway 
in Berlin has considered it necessary to issue a notice to the 
following effect :—As the harvests are expected to be good 
and the economic position continues favourable, it is to be ex- 
pected that great demands will be made on the carrying capacity 
of the railways in autumn; the administration is therefore 
taking all possible steps to meet these heavy demands, and hope 
| to be supported by the public, It is suggested that bulky 
| goods, such as coal, should be sent as far as possible before the 
busy season commences, that the full capacity of the wagons 
should be utilised, and finally that they should be loaded and 
unloaded with as little delay as possible. It is stated in the 
German Press that very large numbers of goods wagons were 
not available at the right time last autumn and considerable 
loss was caused, particularly in the coal districts, on this account. 
The notice of the railway administration is therefore received 
with satisfaction ; it is, however, at the same time pointed out 
that, as the earlier transport of goods would in many cases in- 
volve loss of interest to the manufacturers the administration 
should meet this objection by a corresponding decrease in the 
railway tariff. 
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A MERCURIAL VACUUM GAUGE. 





Tne ordinary vacuum gauge constructed on the Bourdon 
principle possesses certain inaccuracies inherent to its 
type. Of these the most important is that which arises 
from the fact that the indications of the pointer can only 
be true when the external atmospheric pressure has one 
particular value. Thus, when the barometer is standing 
at 30in., the gauge may indicate a vacuam correctly, but 
when the pressure falls to 2S8in. or rises to 32in. the in- 
accuracy of the readings is quite appreciable. A second 
source of trouble is the joint effect of varying friction and 
wear, and from this cause alone an error of fin. or more 
is quite possible after the gauge has been in use for a 
short time. 

So long as reciprocating engine condensers are alone 
in question the ordinary type of vacuum gauge is for 




















BARO-VACUUM GAUGE. 


« 


most purposes sufficiently sensitive, and its use does not | 
entail any very serious consequence. With turbine 
condensers, and more especially with those for low-pres- 
sure or exhaust steam sets, the case is different. Every | 
turbine set is most efficient under certain definite working 
conditions, and it is commonly a matter of great import- 
ance that these conditions should be attained and main- 
tained with strictness. In connection with the condenser 
there is frequently a very narrow margin between 
wasting power in endeavouring to keep up too high a 
vacuum and losing power in keeping it too low. With 
ordinary tube vacuum gauges, it is said, it is quite possible | 
for a turbine set to be run unwittingly under either of 
these inefficient conditions. 

A new vacuum gauge embodying as one of its principal 
features the employment of a column of mercury instead 
of a Bourdon tube has recently been put upon the market 
by Negretti and Zambra, of Holborn-viaduct, London, | 


TABLE IT. 


Item. A 


Locomotives. 


1 Running wages per engine-mile, pence | 
2 7 + yy train-mile, pence | 
$ Coal, cost per engine-mile, pence 
4 + os ~6oay~—sotraiin-mile, pence .. 
a) Water, cost per poet weal pence 
6 9 » 5 train-mile, pence 
7 Stores, cost per engine-mile, pence 
8 re +», s train-mile, pence in (48 
9 Total running costs per engine-mile, pence 
1 > « train-mile, pence 


i Repairs, costs per engine-mile, pence 
» + «s:«ctrain-mile, pence ..  .. .. 
% Superintendence, costs per engine-mile, pence 
4 Pe: » « train-mile, pence .. 
5 Total locomotive costs per engine-mile, pence 

: » train-mile, pence 











7 Cost of repairs per engine per annum, ¢ s. d. oa 9)1 
1s Engine-miles run per engine perannum .. .. ..| 
WW Train-miles run per engine perannum .. .... 17,565 
20 Average miles ran per engine between repairs ..| 69,190 
21 Coal burnt per engine-mile, pounds ..  ..  ..) ..| 36 
22 + oye train-mile, pounds ES Re eet 43.5 
23. | Number per mile ofline ©... i: ...... .. «| 0.16 

| Carriages. | 
24 Costs of repairs per train-mile, pence eau, auth ee 
25 a + oo Carriage per annum, ¢ s. dl. ot 847-0. 5 
26 Number per mile of line ia ae 0.44 

f Wagons. 
24 Cosf of repairs per train-mile, pence... .. 0 ©. ..| 0.61 
=8 - Ba + Wagon per annum, £s. d... 1 Beg 
29 Number per mile of line a ee | 2.5 
| 


E.C. This gauge is known as the ‘“ Baro-vacuum,” and 
in one of its forms is illustrated in the accompanying 
engraving. This particular instrument is fitted with 
two scales, one reading from 82in. to — lin., and the 
other from 15.61b. per squafe inch to -— 1.1 1b. per 
square inch. Each inch or potind division is divided to 
tenths, and by means of suitable verniers the readings 
can be carried to hundredths. The mercury reservoir 
at G has a special ‘ crow-quill’’ or hook-shaped inlet, 


sated for hy ‘‘ contracting” the scales. A_ three-way 
connection ABC provides means for admitting either 
atmospheric or condenser pressure to the cistern G. As 
trouble sometimes arises through the condensation of 
water on top of the mercury in the cistern, a drying hottle 
containing sulphuric acid is provided at D. ‘This bottle 
is readily removed, being held up against a coned rubber 
washer F by a rubber-padded screw cap E. The washer 
F is gripped in a strong casting, and holds in place the 
glass connections to the cistern and the cock-piece. 

To take a reading the cock A is opened to atmospheric 
pressure, while the condenser cocks BC are closed. One 
or other of the upper pair of verniers is then set in register 
with the top of the mercury column. The atmospheric 
cock is then closed, and one of the condenser connections 
opened. The mercury then descends, and when the 
column has come to rest again one of the lower pair of 
verniers is set in place. The difference in the readings 
of the two verniers now indicates the absolute value of 
the vacuum to ,45th of aninch. The number of condenser 
connections provided on the instrument can, of course, 
be varied to suit different requirements. We understand 
that in several stations where the Baro-vacuum gauge is 
in use, readings are taken every half-hour so that the 
engines and condensers may be kept constantly at the 
point of maximum efficiency .whatever the atmospheric 


| pressure may be. 








ROLLING STOCK ON THE PRINCIPAL IRISH 


NARROW-GAUGE RAILWAYS.* 


By R. M. LIVESEY, Member, Locomotive Superintendent, 
Co. Donegal Railways Joint Committee, Stranorlar. 


Brrore taking up the subject of this paper, the author wishes 


to digress briefly while he recounts a few of the reasons for, and | 
| the relative advantages and disadvantages of, narrow-gauge 


railways. 
Practically, the only reason for the construction of a narrow- 


| gauge line is cheapness, and no doubt in certain cases a con- 
| siderable saving can be effected. 
| in Ireland, such railway has to be fully equipped, almost on the 
| same lines as a broad-gauge railway, in order to comply with 
| the somewhat onerous requirements of the Board of Trade, 


But if, as in many instances 


then there is very little to be gained from the point of view of 


|} economy. The author has in mind one narrow-gauge railway 


which cost £11,500 per mile, exclusive of rolling stock, although 
there was no really heavy work involved in its construction. 


| For all practical purposes, the only saving is in land, a narrower | 
| width being required, and this is comparatively small. No | 
| railway should be built of narrow gauge if the cost will exceed 
| £5000 per mile, and then only if the proposed line will be for- 
ever isolated from those of standard gauge, and the trattic | 
is always likely to be small. It would be decidedly better to | 


build a “ light ” railway of the standard gauge. As the mileage 


| of narrow-gauge lines in Ireland is no less than 525, of which 
nearly all is 3ft. gauge, it seems regrettable, now that they have 


come to stay, that the majority of them were not linked up to 


| form one large system. The whole of the stock might thus 


have been built to a uniform standard. No two lines have 


| similar stock, nor would they be readily interchangeable ; even | 
| the height of buffer centres varies in them all. 

Coming now to the subject of the paper from the rolling | 
stock point of view, the disadvantages of a narrow-gauge line | 


altogether outweigh the advantages, if any ; and they may be 


| summarised as follows :—(a) Steep gradients, due to following 


closely the contour of the country, in an effort to save money 
in banks and cuttings ; (6) sharp curves due to similar causes ; 
(c) greater overhang required, in order to provide reasonable 


| accommodation, with consequent greater liability to overturn ; 


(d) greatly reduced speeds ; (e) great inconvenience and loss, 
owing to break of gauge when coming into contact with a line 
of the standard gauge; (f) a certain amount of cramping of 
parts, accompanied by reduced accessibility. 

With regard to the first two items, it seems that very little 
thought was given to future working, when many of the lines 
were projected. A comparatively small additional outlay, 
in the first instance, employed in reducing grades and making 
easier curves, would have been repaid many times over by the 
savings effected in working. Heavy gradients and sharp curves 
are quite as objectionable from the point of view of working, 


| on a narrow-gauge as on a broad-gauge railway. These diffi- 


culties are practically insurmountable after the line has been 


D | KE F G 





B Cc 
| 
1.28 L566 ° | 1:86 | 2146 1.90 
1.48 1.74 | 1.80 | 2.18 2.36 
4.24 3.07 2.47 | 4.07 2.63 
4.48 3.43 | 3.338 | 4.11 3.25 
0.09 - 0.10 | 0.08 0.09 
0.11 - 0.13 | 0.09 0.11 
0.27 0.38 0.18 | 0.32 0.28 
0.31 0.42 0.25 0.33 0.34 
5.88 01 4.09 6.62 4.90 
6.78 5.59 5.51 6.71 6.06 
1.73 2.34 0.81 1.86 1.26 
1.98 2.61 1.10 1.89 1.56 
0.18 0.29 0.17 | 0.34 0.13 
0.20 0.32 0.23 | 0.35 0.15 
7.79 7.64 5.07 8.82 6.29 | 
8.96 8.53 6.84 8.95 eke 
54.0 8/123 211/116 1 5110619 4 110 19° 1)12 
21,466 12,609 34,485 14,843 22,942 | 
18,616 11,302 25,560 14,660 18,530 
30,000 21,000 97,000 - 41,185 
44.4 32.86 23.53 33.12 29.41 38 } 
51.19 36.65 31.71 33.46 36.58 40.69 | 
O.17 0.24 0.25 0.20 0.22 0.18 
0.78 0.94 1.14 0.72 ».6 
ie. @ 4) 32: 3-4 014 3; 18 11 1. 1 
O54 0.92 0.67 0.68 0.49 
0.36 0.76 1.03 1.88 2.03 
Lio © 2 8; 9 433. 2 212 4 511 8 
2.8 3.63 2.62 12.68 2.94 











made; but, in the case of items (c) to (/) they can be greatly 
minimised by careful design and a little forethought in working 
out details. . 

In the matter of the break of gauge, the difficulties of tran- 
shipment, in the case of goods and parcels traffic, can be greatly 
reduced by the employment of specially designed tranship- 
trucks, some of which have been in successful use on the County 
Donegal Railways for many yeats. : 

The Irish narrow-gauge lines appear to afford greater variety 
in the design of locomotives and other stock than do the broad- 
gauge railways; the general effect is pleasing, and there is no 





which is designed to prevent the escape of mercury. 
The rise and fall of mercury within the cistern is compen- 





* The Institution of Mechanical Engineers. Abstract. 





doubt that, apart from all idiosyncrasies of design and appear- 
ance, the stock referred to does excellent work under very trying 
conditions. The only limits to the size of narrow-gauge engines, 
&c., are those imposed by the weight of rail -in’use, permissible 
loads on existing bridges, and necessary clearance of existing 
structures. The gauge itself has little influence on the size 
of engine, if speed is restricted ; the greater tendency to overturn 
on curves can be counteracted to a large extent by giving the 
outer rail ample super-elevation. This is relatively greater 
for the narrow-gauge than for the broad-gauge for the same speed. 
The comparatively high speed of forty. miles an hour ix quite 
common on the more important narrow-gauge lines. 

The type of engine almost universally adopted is the “ side- 
tank.” ‘There are only two tender engines in use, namely, on 
the Londonderry and Lough Swilly Railway; and the Bally- 
castle Railway have a couple of “ saddlé-tank’’ engines. In 
the design of the earlier narrow-gaugé lines, parts were fre- 
quently cramped and inaccessible, but, with experience and 
confidence in their possibilities, these defects are disappearing. 
One of the difficulties in the design of narrow-gauge engines is 
the fire-box, especially in the larger types. Owing to the very 
restricted space between the wheels, and to the fact that the 
length of fire-box is fixed by the conditions of firing, namely, 
the difficulty of properly distributing the coal at a distance from 
the fire-hole, it is not easy to get a grate area sufficient to burn 
a@ requisite amount of fuel. If all the coupled wheels could 
|.be placed in front of the fire-box, this difficulty would be dis- 
| posed of ; but, in practice, such a course is seldom: feasible. 

The form of the fre-box in cross-section differs materially 
| from that of a standard-gauge engine ; the design; spacing and 
| position of side and roof stays requires careful study and great 
experience, if trouble is to be avoided... Generally speaking, 
| enough attention has not been paid to this subject, one designer 
merely copying another, and consequently many such fire- 
boxes are a continual source of anxiety to those in charge. 
The copper plate, in contact with the fire, usually suffers more 
severely in a narrow-gauge engine than in a broad-gauge, owing 
to this restricted grate area and to the greater blast pressure 
required in-order to burn the necessary quantity of fuel in a 
limited time, with consequent severer scouring action on the 
plate surfaces. This involves higher temperatures, which have 
| a serious effect upon the plates in a shorter time than would be 








| the case on a standard-gauge engine. Tube plates suffer more 
| severely from the same cause, and also from’ the greater fre- 
| quency of the changes of temperature, as well as the greater 
| range, which produce severer and more rapid reversals of 
stresses, 

The author has had great experience of fire-box troubles With 
narrow-gauge engines, and when abroad he experimented with 
Lowmoor iron and steel fire-boxes, with the result that the latter 
| gave a considerably longer life than iron, and the iron than 
| copper, where the water was exceptionally. bad:~ All fire-box 
| troubles were ultimately eliminated by the introduction of a 
| circular steel fire-box, which gave every satisfaction and was 
| very much cheaper in first cost. With regard to fire-box design 
an interesting series of articles appeared in THE ENGINEER} 
| dealing with causes of failure of tube plates, &e., which will 
| repay careful study. : 
| In Ireland, outside cylinders only are the rule, as there is 
no room between the frames, and usually the latter are outside 
| the wheels. This gives greatly enhanced steadiness in running. 
| A leading four-wheel bogie ix very generally used, though 
where the load per axle does not exceed the maximum permitted 
| by the weight of rail, there is no reason why a two-wheel bogie 
| or pony truck should not be used—provision, of course, being 
| made for lateral movement—and so reduce the non-effective 
weight of engine. 
| The couplings in almost universal use are of the “‘ central 
| combined buffer and draw-hook ”’ type; they are automatic 


| couplers, very efficient and perfectly safe. Frequently, a con- 
| siderable amount of side-play is provided in order to allow 
| freedom and flexibility on curves, and on carriages a ~“ slack 
| gathering ” apparatus is usually fitted ; though there is no such 
| fitting which can be regarded as sufficiently reliable and effective 
| in its action. The screw coupling in use by the Cork, Black- 
rock and Passage Railway is certainly the best for this purpose. 

Experience, however, seems to show that a slack gathering 
| apparatus is not absolutely essential, at any rate on narrow- 
gauge lines with the central buffer. Side coupling chains, as an 
additional precaution, are generally used, but on the County 
Donegal Railways they are not coupled, except when the draw- 
| hook will not engage, as is sometimes the case on sharp curves 
| in station yards; and the side chains then enable the vehicles 
| to be drawn on to the straight to allow of the buffer engaging 
| properly. 

There is little else in the design of narrow-gauge stock that 
presents any very special difficulties or that differs materially 
from the standard-gauge styles. In the working of the stock, 
particularly engines of the heavier type, more attention is re- 





-Irish Narrow-gauge Rolling Stock. Table of Working Costs for 1911. 


| Average of | Average of 


H J | K L, | narrow- | Irish broad- 
| gauge | gauge 
lines. 
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quired to be given to lubrication, and a larger quantity must 
be used in the case of narrow-gauge engines than in broad- 
gauge. It is generally and roughly assumed that a narrow- 
gauge engine, travelling at, say, thirty miles an hour, has its 
moving parts doing as much work as a standard-gauge loco- 
motive running at sixty miles an hour. An example from 
actual practice wiil make the point clearer. The figures in the 
table below are taken from a typical engine of the broad and 
narrow-gauges respectively. ; 
Obviously, it will require a greater quantity of oil to lubricate 
| 540 square feet of surface than it would for only 407 square 
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feet ; similar reasoning applies to other working parts. Atten- 
tion is drawn to this point because it is often urged that narrow- 
gauge engines require considerably less oil than the standard 


TABLE I. 


Broad-gauge Narrow-gauge 


engine. engine. 

Diameter of driving-wheels 6ft. 6in. 3ft. 9in. 
R<volutions per mile... . 2584 448 
Diameter of journals. . Shin. Shin. | 
Length of journals .. .. .. ..) 8din. 63in. | 
Pressure on journal, pounds per | 

square inch Oe ES | 202 | 
Lineal movement of circumference 

of journal per mile ..  ..) ..  S75ft. .. 997ft. | 
Surface swept by journal per mile.. 407 sq. ft... 540 sq. ft. 


engines. The difficulties of lubrication are enhanced, in the 
former case, by the greater proximity of the working parts to 
the ground and to the consequent easier access of dust and grit 
to the working parts ; this is especially the case in dry summer 
weather, and in some instances it is necessary to close in the 
motion work entirely, to protect it from injury. 

It need hardly be stated that the power required to haul a 
given load is independent of the gauge, and the cost would be 
the same for any gauge. Any advantage in cost—to the 
narrower gauge, where it exists, is due to the relatively lesser 
tare weight of vehicles and slower speeds and not to the gauge. 
On the larger and more important of the narrow-gauge lines in 
Ireland, the carriages and wagons will accommodate quite as 
much traffic, of the same volume and weight as the broad- 
gauge vehicles, and in some cases more so, yet the tare of the 
former is considerably less. The wagons of the County Donegal 
Railways will all carry a net load of 7 tons, and the average tare 
of each is 33 tons, though all are equipped with both hand and 
vacuum automatic brakes; they are very substantially built 
and are capable of being run at any speed. The present standard 
six-compartment carriage of the same railway accommodates 
sixty people comfortably, is fully equipped with vacuum 
automatic brake, with acetylene lighting plant, &c., and weighs 
only 11 tons 14 ewt., or 3.9 ewt. per passenger. 

For the reasons just enumerated, the narrow-gauge stock is 
1elatively much more efficient than the broad-gauge : in other 
words, the proportion of paying to non-paying loads is con- 
siderably higher, and some authorities put this figure at from 
12 to 15 per cent. The foregoing remarks are not put forward 
as showing the advantages of a narrow-gauge ine. but serve 
to show where economy could be effected by judiclous reductions 
in the seantlings and weights of broad-gauge vehicles. 

The author then briefly describes and illustrates by outline 
drawings and photographs the locomotives, carriages and wagons 
in use on the more important narrow-gauge lines in Ireland, 
and concludes with a table of costs, which we give. 














COMMERCIAL UTILISATION OF PEAT FOR | 
POWER PURPOSES.* | 


Ry Mr. H. V. PEGG, of Belfast. } 

THE question of the utilisation of peat fuel for power purposes | 
has received a large amount of attention from engineers for many | 
years past. Efforts in this direction have mostly taken the shape 
of some form of preparation of peat fuel in order primarily to get 
rid of the superabundant moisture in the fuel. Very large sums 
of money have been spent on peat-preparing machinery, with | 
generally very inadequate results ; hence it has always appeared | 
to the author that, in order to bring the utilisation of peat to a | 
commercial level, the first consideration would be the utilisation | 
of the peat as far as possible in the condition in which it leaves 
the boglands without any preliminary and expensive machine 
treatinent. 

The author had the opportunity about seven years ago of | 
experimenting with #ir-dried hand-cut peat fired into a special 
form of gas producer. With all gas producers using bituminous 
fucl the main trouble is to get rid of the tarry by-product. 
In this instance the gas producer was arranged to work inter- 
mittently, there being periods of ** blowing ”’ during which the | 
fuel in the producer was urged to incandescence, and periods 
of gas-making during which the tarry by-products were passed 
through the incandescent fuel where they were split up into gas. 
The chief difficulty experienced with this plant was the high 
thermal value of the gas generated—ahout 330 B.Th.L. Owing 
to the high and varying percentage of hydrogen in the gas, it 
proved unsuitable for use in the works gas engine, and, although 
the plant was running more or less continuously for ten days 
driving the whole works, very considerable trouble was experi- 
enced, not only in the engine, but also in the plant, owing to the } 
varying moisture content of the peat, the producer plant being | 
decidedly sensitive in regard to this latter point. 

From the experience then gained it appeared evident that it | 
would be wiser to extract the tar from the gas, rather than to try 
to utilise the same by converting it into gas, and, further, that 
the producer must be comparatively non-sensitive to the amount 
of moisture in the peat fuel. Some two years ago the author 
«tiseussed the question of the utilisation of air-dried peat fuel with 
Mr. Hamilton Robb, of Portadown, who, having large supplies of 
such fuel convenient to his factory at Portadown, was strongly 
of opinion that it should be possible to utilise such fuel in order 
to generate the power required in the factory. As the result 
of various tests run with an experimental plant at the works of 
Messrs. Crossley Brothers, Openshaw, a special plant was. even- 
tually manufactured by them under their designs and patents 
and to the author’s specification. This plant, which has been 
running since last September, has been so often dealt with in the 
daily and technical Press} that there is no need for the author 
to dwell upon the detai!s of the plant, but he proposes to make | 
a few remarks in regard to the difticulties experienced. 

Air-dried peat is not a very convenient fuel to fire into the 
producer, and as it was uncertain whether it would be possible 
to burn the fuel direct in the form in which it came from the | 
boglands, provision was originally made in the plant to deal with 
peat fuel prepared by being reduced in size to blocks of about 
vin. cube, but it was found possible to dispense with the pre- 
liminary treatment, and the construction of the plant was 
thereby considerably simplified. 

As regards the general running of the plant, last October it 
was subjected to a test run of six hours’ duration with a load of 
250 brake horse-power, the peat consumption per brake horse- 
power hour averaging 2.55 lb., the peat fuel containing 18.98 
per cent. of water; this was with both producers running, 
although the load was considerably below the total capacity 
of the plant. When necessary it has been found that the above 
load can be safely carried with either producer working singly, 
and the plant has run under these conditions for several days. 

It will be noted that the percentage of moisture in the fuel 
during the above test was unusually low. This was owing to the 
unusually dry summer of 1911. During November, and especi- 
ally December last, the fuel fed to the plant was extremely wet, 
as the rainfall in those months was very heavy, and the fuel 
supply was, and is, entirely exposed to the weather. The plant, 
however, worked just as well with sodden peat as it did with the 
drier peat, the only difference being the amount of fuel con- 
sumed. The amount of water in this ‘sodden peat” varied 
considerably from day to day, and the exact percentage was not 
arrived at ; as near as could be estimated, it was at least 70 per 
cent. 

The separation of the tar from the gas was the chief difficulty 








* The Institution of Mechanical Engineers. 
t See Tur Eneinrer, December Sth, 1911.—Ep. tur E, 





| black. 


to be overcome ; it was found far better to rely on an ample 
water-spray, through which the yas passed, rather than any 
form of a coke scrubber, as the coke rapidly became clogged 
with tar. The main portion of the tar was thrown out into a 
tar sump by a centrifugal tar extractor ; but, unless the gases 
were subjected to a thorough washing and cooling by the water 
spray above referred to, it was found that a certain proportion 
of tar got past the extractor, collected in the gas mains, and 
finally found its way into the gas engines. It was a matter 
of experiment as to the precise amount of water sprayed into 
the cooler which was necessary in order to ensure that the tar 


| vapour should be sufficiently condensed before reaching the cen- 


trifugal extractor, so as to enable the extractor to effect the 
needful separation. As now arranged, the proportion of tar 
in the gas after passing the extractor is small, and the engine 
valves do not want cleaning out more than once a week. 

When first started the plant generally, and especially the 
producers, required a thorough cleaning once a week; at the 
present date the plant can be run if necessary for three weeks 
without cleaning, though the weekly cleaning generally takes 
place as a matter of policy. This result has been obtained 
owing to the increased amount of washing water used, which 
now amounts to about 7 gallons per brake horse-power per hour. 
The proportion of tar recovered is about 5 per cent. of the weight 
of fuel consumed, and during the initial stages of the running 
of the plant a certain amount of this tar was sold to tar felt 
manufacturers at a price of 35s. per ton, but sales in this direc- 
tion ceased owing to an at present ineradicable pyroligneous 
odour which persistently clings, not only to the tar itself, but 
to all the various oils distilled therefroin. 

Experiments have also been made with the tar in oil-burning 
boilers, but owing to the very high percentage of water in the tar 
~——up to 50 per cent.— and the large quantity of solid matter also 
present, a very large amount of preliminary treatment is neces- 
sary. For a considerable period the tar at Portadown was used 
mixed with coal and burnt under a Stirling boiler ; the precise 
heating value of the tar so consumed has not, however, been 
ascertained. At the present time the whole factory at Porta- 
down is run entirely on peat fuel, the consumption being about 
44 tons per week, of which the producer plant takes about 
22 tons. The nature of the peat varies considerably. With 
good black heavy peat the weekly consumption for all purposes 
drops as low as 35 tons, and with light top peat from the surface 
of the boglands the consumption rises to 54 tons. It is also 
interesting to note that the quality of the peat is reflected in 
the carrying capacity of the barges, which bring a load of 35 tons 
with heavy peat and 24 tons light peat. The peat is unloaded 
irom the barges and conveyed to the producer platform and 
boiler-house by a transporter. Clinker troubles are not often 
experienced, and only when burning the inferior grade of peat, 
the presence of sand in the fuel causing the trouble, 

The author is indebted to Mr. W. A. Mullen, manager at the 


factory of Messrs. Hamilton Robb, Limited, for the following | 
| figures in regard to the cost of fuel, these figures being given on 
the 12th of June last : 


Cost of running jactory on coal per week : 


eS a 4, 
8} tons of anthracite at 35s. 1417 6 
19 tons of steam coal at 17s. 6 3 0 
£31 0 6 

Cost of running factory on peat per week :—- 
Say up to 50 tons of peat at 6s. 6 0 0 
Weekly saving £16 0 6 


Allowing for 15s. for extra labour, ;the net 
figures out at £15 5s. 6d. 

The author would here refer to the letter in Engineering 
of the 26th January last, in which the general manager of the 
Power Gas Corporation, Limited, gives some very interesting 
particulars in regard to peat plants, more especially an ammonia 
recovery plant working in the South of England. It would be 
of great interest if some figures as to the working costs of this 
plant could be laid before this meeting. It will be noted that 


| plant is worked with ammonia recovery, which would mean 


a very much larger plant than that at Portadown. The amount 
of the nitrogen in the South of England peat is apparently high, 
and would appear to be consideral.ly more than in the peat used 
at Portadown, analysis of which is appended hereto, together 
with analysis of the refuse tar and gas from the producer. 


ANALYsIS OF TAR MADE BY Messrs. ToTToN AND HAWTHORNE. 
Sample of Tar No. 2. 
The sample was grey when received, but very quickly turned 
On distillation it yielded : 
Per cent. 

Ch eee ee ee ee eee { 
(2) Light oils (distilling below 230 deg. Cent.) . 
(3) Middle oils (distilling at 230-270 deg. Cent.).. 
(4) Heavy oils (distilling above 270 deg.) oid ass 
ee. »S* ce. we! Ge. aa. es a 


(6) Loss 





100. 


Much frothing occurred until the water was distilled off, 
Towards the end the temperature went higher than a mercury 
thermometer will record (360 deg. Cent.). The different frac- 
tions obtained were as follows :— 

(1) Water, faintly acid to litmus. 
detected. 

(2) Light oils (below 230 deg. Cent.) become rapidly dark 
red in colour. Specific gravity of crude liquid, 0.930. 

(3) Middle oils (230 to 270 deg. Cent.) became dark red. 


Phenol could not be 


| Specifie gravity of crude liquid, 0.944. 


(4) Heavy oils (above 270 deg. Cent.) on standing, crystals 


of paraffin wax separated out to the extent of 5.42 per cent. | 


of the fraction ( 1.26 per cent. of the original tar). The 
specific gravity of the liquid portion of this fraction was 0.906. 


ANALYSIS OF SAMPLE OF PrarT. 
(Received on 14th September from Mr. Hamilton Robb, Porta- 
down.) 
Proximate Analysis. 
Per cent. 


eee eee 18.98 
Volatile matter .. 55.17 
Fixed carbon 24.75 
Bee? ts se 1.10 
100.00 
Ultimate Analysis. 
Per cent. 
Carbon =a ° 44.60 
Hydrogen 5.42 
Nitrogen 0.97 
eee 1.10 
eae 18.98 
Oxygen (by difference) 28.93 
100.00 
ANALYSIS OF AVERAGE SAMPLE OF GAS DURING A TEN Hours’ 
TRIAL. 
Moisture in Fuel, 26 per cent. 
Pe igs) ie eo ey Soe) See, eer) és. oe Meee 
CC oe ae 21.0 
2 ee ae a ee ee 13.0 
| VE A ee eee Sd 
Total combustible .. .. .. .. a. 37.7 per cent, 
Calorific value (calculated from analysis) 144.0 B.Th.1 


weekly saving | 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions oy our 
Correspondents.) 





THE SPECIFICATION OF BRONZE. 


Str,—Having occasionally to deal with the specification’ of 
machinery in which certain parts have to be made of bronze, 
I have found that there is apparently no reliable data available 
as to the qualities of strength, elasticity, &c., which ean he 
obtained in bronze alloys. 

To the engineer or designer it is a matter of the first import. 
ance that he should know upon what limits he may safely reckon, 
in order to secure the maximum of mechanical strength with a 
minimum weight or section of the materials he is dealing with, 
In the case of moving parts or parts under strains, he can esti- 
mate to a nicety the various stresses to which they will be sub. 
jected ; but should it be necessary to make such parts of bronze, 
he at once loses the advantage of having exact data, such as is 
available in the case of steel and other metals, and he has then 
to rely upon more or less ** rule-of-thumb ”’? methods, allowing 
a very large margin-—-not a factor of safety so much as a 
factor of uncertainty. 

Seeking guidance from a firm of manufacturers, the engincer 
is told that its brand of bronze has been known to give a tensile 
strength as high as 40 tons per square inch, but it cannot guaran- 
tee this, If pressed for something definite, it usually says that 
the strength may be taken as varying from 25 tons to about 
32 tons, with occasional rushes up to 40 tons ; the elongation 
and elastic limit also varying in proportion. It does not 
however, appear possible to control it; to prevent it going 
up to 40 tons or to ensure it coming up to 30 tons. 

There are probably some good reasons for this vaguene 
some difficulties or uncertainties of results in the manufa 
turing processes—amongst British manufacturers, at any rat 
~—because one finds upon inquiry that all the standard speciti- 
cations—railways, consulting engineers, shipbuilders, and eve 
our own Admiralty and Government departments—appear to 
have been unable to fix upon any standards of strength, &« 
for such materials. 

These authorities, leaving aside altogether the questions «/ 
mechanical strength and toughness, simply specify the cor, 
positions of the alloys—so much copper, zine, tin, &e.—-as ‘{ 
it were impossible to predict beforehand what qualities the 
finished material shall possess. 

This system may possibly. be found satisfactory —it must 
be particularly so to the manuacturers !——but it is not very 
scientific, and it does not tend to due economy in the use of thi« 
expensive but often indispensable material. 

I mention British manufacturers because I am informed that 
on the Continent—-in Germany, Russia, Austria, Italy, &c. 
| there appears to be more certainty, as bronzes are there pur 
| chased upon definite specifications of tensile strength, elonga- 
| tion, elastic limit, and hardness, these standards being generally 
| recognised and worked to by continental manufacturers. Now, 
| from the point of view alike of the consulting engineer, the 
designer, and the purchaser, this is so much more satisfactory 
| that one is tempted to invite explanations. 
| 1 feel sure some others of your readers must have met thi- 
| difficulty of deciding upon details of design with such an un- 
| certainty of data as exists with regard to bronze alloys, and it 
| would doubtless be of interest to discover what relation the 
| factors of uncertainty bear to the costs of construction of bronze 
parts of machinery. 

July 27th. 





B. R. 


A “VOL.” 


Sir,—In your leader on * The Waste of Water” you mention 
20 cubic feet as being the equivalent of 125 gallons. It is much 
to be regretted that this interesting and useful relation is only 
approximately true; but it may be made scientifically exact 
by a reduction of about three one-thousandths in the size of the 
gallon. Is it too much to hope that this small adjustment may 
some day receive legislative sanction ¢ 

A simple mental calculation will show that if 20 cubie feet be 
equivalent to 125 gallons, 64 cubie feet will be equivalent to 
400 yallons. Now, 64 cubie feet can be readily visualised 
because 64 is the cube of 4; so that a cube of which a side is 4ft. 
long contains 400 gallons. Call both of these quantities a “* vol 
and we are provided with a very convenient and easily appre 
ciated large unit of bulk, ImMuo S. ALLEN 

July 30th. 





WRECK STATISTICS FOR 1911. 


THE statistical summary of vessels totally Jost, broken up, 
condemned, &c., now published by Lloyds’ Register, shows that 
during 1911 the gross reduction in the effective mercantile 
marine of the worl amounted to 888 vessels of 884,843 tons, 
excluding all vessels of less than 100 tons. Of this total 427 
vessels of 619,752 tons were steamers, and 461 of 265,091 ton- 
were sailing vessels. These figures are lower than those for 
1910 by 62,847 tons (47,688 tons steam and 15,159 tons sail). 

One of the most common terminations of a vessel's career is by 
breaking up, dismantling, &e. (not in consequence of casualty). 
The amount of tonnage so dealt with in 1911 was 255,517 tons. 
This total is 100,637 tons less than that for 1910, which was the 
highest ever reported in the society’s wreck returns. Nearly 
29 per cent. of the steamers and about 28 per cent. of the sailiny 
| vessels removed from the merchant fleets of the world in the 
| course of 1911 are accounted for in this manner. Of the total 
| tonnage of such cases over 34 per cent. is represented by United 


| Kingdom vessels. : 
The number and tonnage of vessels lost, &c., during the pre- 


| 
| vious ten years are as follow :— 


Sailing vessels. 





, Steamers. 
| Year. No. Tons (gross). Tons (net). 
| eee ae 538 29%, 
1902 < > oe a 571 
08 dw we SB 56 
| 1904 344 463. 
| 1905 evn fee oes 
1906 te ae a5 <= “ae 
1907 <o «« Oe oe &i2 .. 
1908 cS Nd ay 418... 
1909 ja Oo ee 645,670... 483 2¢ 
1910 . . 421 667,440. 442 280, 2° 


The statistical tables exhibit interesting data as to the relative 
frequency of the different kinds of casualty, &c., which conclude 
the existence of vessles. Strandings and kindred casualtie- 
which are comprised under the term “ wrecked ”’ are much the 
most prolific cause of disaster. To such casualties are attri- 
butable over 50 per cent. of the losses of steamers and over 
51 per cent. of sailing vessels. Cases of abandoned, foundered, 
and missing vessels are no doubt frequently more or less simila! 
in the circumstances of loss. If these be taken collectively they 
form over 27} per cent. of the steamers and 26 per cent. of the 
sailing vessels removed from the mercantile marine during 1911, 
owing to casualty. 

The return has been prepared in such a manner as to enable 
a comparison to be made between the percentages of loss suffered 
by each of the principal merchant navies in the world. Great 
as the absolute annual loss of vessels belonging to the United 
Kingdom appears to be, it is seen to form but a very moderate 
percentage of the mercantile marine of the country, and to com- 
pare with the losses sustained by the other principal maritime 
countries. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 

(From our own Correspondent.) 


Active Employment. 

Very little new buying and selling has taken place this 
week. The requirements of consumers have been satisfied for 
the present, and even if they had not been, manufacturers are 
full up with work on account of orders already booked, and 
having quite enough in hand, they are not at all anxious about 
further business. In the few cases in which quotations are 
asked for the figures named by makers are an appreciable 
advance upon recent levels. A great deal of the present output 
is on account of the engineering trades, which are very busy both 
for home and foreign clients, and are therefore needing large 
quantities of material, 


Blast Furnaces Busy. 

There is much activity at the blast furnaces, these 
being at full production, with prices steady. Makers quote 
South Staffordshire cinder forge pig iron, 58s.;  part-mine, 
i2zs, 6d. to 63s, Gd.; best all-mine forge, 90s.; foundry, 95s.; 
and eold blast, 120s, Sellers ask 60s, to 61s. 6d. for Northamp- 
ton sorts and 62s, tid. to 63s, 6d. for Derbyshires. 


Manufactured Iron Strong. 

Large quantities of manufactured iron are being rolled, 
both bars and sheets, and prospects are good for a continuation 
of this activity. A little new business is on offer at somewhat 
higher terms than rec ently. For forward business rather more 
is wanted than the current rates, which last are about as follow : 
Unmarked bars, £8 2s. 6d. to £8 5s.; North Staffordshire bars, 
¢8: black sheets, singles, £7 17s. 6d.; doubles, £8 2s. 6d. to 
(8 5s; trebles, £8 12s. 6d.; galvanised corrugated sheets, 
24 gauge, f.o.b. Liverpool, £12 to £12 2s. 6d.; hoops, £8 5s.; 
lit nail rods, £9; and gas strip, £8 5s. to £8 7s. bd. 








Steel Works Busy. 

‘The steel works keep very busy, largely upon engineer- 
ing descriptions of material, and prices are well maintained, 
joists being quoted £7 and angles £7 10s, to £7 12s. td. There is 
a steady demand for sheet bars at £5 17s. 6d. to £6 for Bessemer, 
and £6 to £6 2s, td. for Siemens. 

Ironworkers’ Wages : the New Bonus. 

The bi-monthly return of the Midland Iron and Steel 
Wages Board for May and June has been issued. In accordance 
with the sliding scale arrangements the wages of puddling during 
the months of August and September will be 9s. 6d., and all other 
mill and forge wages will be advanced 23 per cent. These wages 
will take effect from August 5th and continue until October 5th. 
In addition to this puddling rate of 9s. 6d. per ton under the 
sliding scale, there will he an increase of 6d. per ton bonus given 
to the puddlers by resolution ot the Wages Board, which met 
on July 15th. ‘This increase applies to puddlers only, and will 
make the total puddling rate 10s, per ton. The net average 
elling price for May and June has been £7 4s. 9.81d., or an 
increase upon the previous return of 4s, 4.53d. The production 
was 43,494 tons, or an improvement of 22,511 tons, 


£1,250,000 Bridge Contracts. 

Messrs. Braithwaite and Kirk, of West Bromwich, 
have entered into a contract to supply six out of the fifteen 
-pans required in the new bridge (rail and road) which is to 
carry the Eastern Bengal State Railway over the Lower Ganges 
in place of steam paddle ferries. The site is about 120 miles 
from Caleutta, and the bridge connects Damukdia and Sava 
Ghat. The work is being carried out to the designs of Sir 
\lexander Rendell, consulting engineer to the India-oftice, and 
the completion of the scheme will, it is stated, involve an expen- 
diture of one and a quarter millions sterling (¢1,256,000). The 
bridge, exclusive of approaches, will consist of fifteen main 
spans, each 35%t. in length and 52ft. in depth in the centre, and 
weighing 1300 tons each. ‘There will be provision for a double 
broad-gauge railway track and also a footway carried upon 
cantilevers outside the main girders, The foundations for the 
masonry piers upon which the fifteen spans will rest are to be 
carried 150ft. below the bed of the Ganges, in order to guard 
against the deep scour of the river. The remaining nine spans 
will be constructed by the Cleveland Bridge and [Engineering 
Company, of Darlington. The contracts were secured in face 
of keen competition from America, Germany, and Belgium. 












NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Tending Upwards. 

WHILE there was little change to note in the position 
of pig iron, prices generally ruled in sellers’ favour. Middles- 
brough brands were about Is. higher. Finished iron and steel 
steady. Copper sheets unchanged. Tin ingots and sheet 
lead higher. 


Quotations. 

Lincolnshire, No, 3 foundry, 65s. 6d.; 
65s. 6d. to 66s., Northamptonshire, 66s. 6d.; © Derbyshire, 
tts.; Middlesbrough, open brands, 67s. 10d. to 68s. 4d. Seotch : 
Gartsherrie, 75s. to 76s.; Glengarnock, 72s.; Summerlee, 73s.: 
Eglinton, 70s. 6d., delivered Manchester. West Coast hematite, 
77s. to 78s. Delivered Heysham: Gartsheriie, 73s. to 74s.; 
Glengarnock, 70s.; Summerlee, 71s.; Eglinton, 68s. 6d. De- 
livered Preston: Gartsherrie, 74s. to 7 Glengarnock, 7Is.; 
Summerlee, 72s.; | Eglinton, 69s. 6d. Finished iron: Bars, 
£8 5s.; hoops, £8 7s. 6d.: sheets, £9 to £9 Ss. Steel: Bars, 
£7 15s. to £8 5s.; Laneashire hoops, £8 2s. 6d. to £8 5s.; Stafford- 
shire ditto, £8; sheets, £8 15s. to £9; boiler plates, £8 15s. 
to £9; plates for tank, girder and bridge work, £8 5s.; English 
billets, £6 to £6 5s.; foreign ditto, £5 15s. to £5 17s. 6d.; eold 


Staffordshire, 





drawn steel, £10 5s, to £10 15s, Copper: Sheets, £95; tough 
ingots, £83 10s. to £84; best selected, £84 to £84 10s, Copper 
tubes, 114d.; brass tubes, 9$d.: brazed brass tubes, 103d.; 


rolled brass, 83d.; brass wire, 8}d.; brass turning rods, 8}d. 
to 83d.; yellow metal, 74d. per lb. Sheet lead, £22 to £22 10s. 
per ton.. English tin ingots, £210 per ton. Aluminium, £75 
per ton. 


The Lancashire Coal Trade. 


There was a very quiet state of things on our Coal 
Exchange on Tuesday. Demand for house coal was almost at 
a standstill, and shipping and bunkering sorts were slow. 
Slack and engine fuel, however, ruled firm. 


New Bridge Across the Ribble. 

The Laneashire County Council has been reecom- 
mended by the Main Roads and Bridges Committee to accept 
the tender of Whitaker Brothers, Limited, Horsforth, near Leeds, 
for the construction of a new bridge over the Ribble between 
Preston and Penwortham at a cost of £36,000. The Road Board 
is contributing £15,000 towards the cost, and the Corporation 
of Preston £5000. The total cost of the works is £38,000, 


Blackburn Foundrymen’s Strike. 
The unfortunate strike of foundry lahourers at Black- 





burn is still dragging along, and the engineering trade of the town 
is in a state of suspended animation. Several hundreds of men 
employed by a Bolton firm of textile machinery makers have 
also struck work in consequence of the firm’s changes in the 
system of paying wages rendered necessary by the introcluction 
of the Insurance Act. 
Barrow-tn-FurNess, Thursday. 
Hematites. 

Business in the hematite iron trade is very steady, 
full, and regular. ‘here are evidences of a much larger 
eonsumption of metal alike by home, foreign, colonial, and 
continental users, and they have been arranging for deliveries 
well forward knowing that their requirements in the immediate 
future will be considerable. Makers are therefore well sold 
forward, and they are producing a very large tonnage of iron, 
all of which is we Hh the deliveries being very large alike by 
rail and by shipping. Prices are very steady at 77s. 6d. for 
mixed Bessemer numbers net f.0.b., and the price of warrant 
sellers is 75s. 6d., at which figure 500 tons have changed hands 
in one parcel during the week. Special hematite iron is in very 
full demand, and several furnaces are producing this class of 
metal at prices which vary from 79s. to 83s. net f.o.b. Stocks 
are lower and bulk at just over 36,000 tons. It is eXxE ected that 
it will be necessary further to increase the output of iron by the 
lighting of more furnaces. 





Iron Ore. 

The native iron ore mines are very busy, and ore is 
selling in large bulk, as the consumption is much greater than it 
was. Several cargoes of foreign ore are being brought into 
local ports. Native ore is selling at 16s. to 24s, per ton net at 
mines for ordinary and best classes. Reports are to hand of 
very important finds of ore in the Cumberland district. 


Steel. 

The demand for the classes of steel produced in this 
district is very well maintained, and there is reason to believe 
the market will remain brisk for some time to come, as orders 
are coming in freely, and users are giving evidence of requiring 
large deliveries in the future. All the mills in the district are 
in full work night and day, and makers are booked well forward 
in rails, plates, hoops, billets, tin bars, and ordinary bars, at 
prices which are advanced in the same ratio as the price of pig 
iron. 


Shipbuilding and Engineering. 

There is still the fullest activity in the shipbuilding and 
engineering trades, and builders are ti oes that they 
cannot get sufficient men to do their work. ‘The fact is that the 
trade ix. busy throughout the country and it is difficult to get 
men to leave their work at other places. The battle-cruiser 
Princess Royal is nearly completed, and she ix expected to be 
ready for delivery to the Admiralty in the middle of August. 
Much new work is coming forward, and Vickers Limited are 
expecting to share in some important orders which are to he 
given out soon, 


Shipping and Coal. 

The shipping trade is better employed alike in imports 
and exports, and freights are better than they have been. The 
demand for fuel is heavy, but deliveries are considerable, and 
prices are satisfactory, 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

Ow1nG to the unusually heavy amount of work on 
hand, there has been a yeneral desire to restrict next week’s 
holidays to Monday only. But the men are not very ready to 
fallin with the proposal, especially as overtime has been universal 
in the finished iron and steel trades here since the coal strike. 
There is every probability, therefore, of the operations at the 
works being suspended for the customary two days in the 
majority of cases. Manufacturers report that they ean ill 
afford the holiday, because they have not yet been able to over- 
take the arrears which accumulated at the time of the strike, 
and, moreover, new orders have come to hand very steadily 
during the past few months. ‘Trade is in a very healthy con- 
dition, and there is no sign of any set-back. ‘All indications 
point to an exceptionally busy period in the autumn, and this 
is one of the reasons for the anxiety to get as much work off the 
books as possible now. The boom in warship construction 
and in the building of merchant tonnage has provided a lot of 
work for local makers of large castings and forgings and other 
specialities for the turbine equipment of the vessels, and other 
shipbuilders’ and marine engineers’ requisites have been in 
great demand. The great engineering establishments of the 
country, too, have ordered freely of high-speed steel, files and 
tools of all descriptions. Great activity is also noticeable in 
springs, axles, tires and other material for railway use, the 
revival of this branch being indeed one of the most satisfac tory 
features. In addition to home orders, Indian and colonial 
work is very healthy, and in some lines makers are fully booked 
for six months. An important feature of the steel trade is the 
marked growth in the conSumption of alloys, showing not 
only that trade is very active in the higher classes of steel, 
but that makers are devoting a great deal of attention to im- 
proving the qualities of the steel, and indicates a generally 
progressive spirit. The automobile industry is furnishing an 
enormous demand for special steels. New works are being 
started here for the manufacture of stcel springs and another 
for making e:rery grinding wheels. 


The Coal Trade. 

Outputs have been on a full scale at steam coal pits, 
and there are no stocks worth mentioning, an exceptional demand 
for industrial purposes, coupled with a growing shipping busi- 
ness, being responsible for this healthy state of affairs. Many 
works have fixe od. up contract renewals to the end of the year 
at advances of 2s. 6d. per ton on last year’s rates, but the 
railway companies’ contracts which expired on June 30th 
have not yet been renewed, the companies buying on the open 
market for the present. The better arrival of shipping tonnage 
at the Humber ports has stimulated the export trade, and it is 
fully expected that to the end of the season—about the middle 
of October—shipments will be on a large scale. In these 
circumstances prices are likely to move upwards. At present 
current bag re are :—Best South Yorkshire hards, Ils. td. 
to 12s.; best Derbyshire, 11s. to lls. 6d.; seconds, 10s. 3d. to 
10s. 9d.; steam cobbles, 9s. 6d. to 10s. 6d.; 
to 10s per ton at pits. 





steam nuts, 9s. 


House Coal. 

Business in the house coa! market is still remarkably 
dull, and the collieries are not averaging more than three days 
per week. There is no speculative buying of any kind. Mer- 
chants are still firm in their refusal to renew annual contracts 
at the 2s. 6d. per ton advance asked for. Some “ outside ”’ 
pits are willing to renew at Is. 6d. to 2s. per ton advance, and 
these have no difficulty in getting business. At the same time 
open market prices are firm. 


Slacks, Gas Coal, and Coke. 
The slack market is very steady, 
part collieries are well placed with orders, 


and for the most 
Prices are from 








7s. 6d, to 8s. per ton at pits. Gas coal contracts are being 
steadily renewed on the basis of 2s. 6d. per ton advance. Coke 
is in great request at fully 16s. 6d. at the ovens for best washed 
beehive sorts 


Pig Iron and Billets. 

There is little fresh business in the pig iron market, 
but values are ve1y firm, owing to makers being well booked 
and the demand for contract deliveries being remarkably keen. 
Contracts for forge iron have been made at 61s. 6d. to 62s., 
with 63s. 6d. asked for foundry and 64s, 6d. to 65s. for basic. 
Sellers of East Coast hematite mixed numbers are asking 
80s. to 81s. net delivered here, a 1ise of 6d. to 1s. Local makers 
of basic billets have put up their prices 7s. 6d. per ton to the 
bottom price of £6 12s. 6d At its usual meeting this week 
the South Yorkshire Bar Iron Association made no change in 
its selling rates, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


The Progress of the Boom. 

Tuts week has been a good time for all who are engaged 
in the iron and steel industries, demand and prices generally 
having improved substantially ; indeed, the demand is alto- 
gether unprecedented, and producers find it so heavy that 
they cannot fully satisfy it. The continued advances in figures 
have shown clearly the position of the manufacturers and con- 
vince. consumers that it is not likely they will reap any benefit 
by waiting; on the contrary, they are almost sure to have to 
pay more the longer they put off. There is, therefore, quite a 
rush to distribute orders, and more are offered than makers 
can undertake, and producers in several branches have taken 
advantage this week of this to declare further advances in their 
prices. ‘Thus, Cleveland pig iron has been raixed 9d. per ton ; 
Kast Coast hematite pi iron, 6d.; steel ship plates and angles, 
5s.; iron bars, 5s.; and iron rivets, 10s. A further indication of 
the activity of trade is the impending blowing of tive more blast 
furnaces in the North-East of England. Furthermore, several 
advances of wages are announced on the strength of actual 
increases in the realised prices. A month azo the blast furnace- 
men in this district received an advance of 2} per cent.; this week 
the Cleveland ironstone miners have had their wages raised to 
a similar extent, and the workmen at the finished ironworks 
have had their rates advanced 24 per cent., there having been 
an improvement of no less than 6s. 6.59d. per ton in the average 
realised prices of the manufacturers. The steady decrease 
in the stock of Cleveland pig iron in Connals public stores has 
likewise a strong influence in strengthening the pig iron market. 
The remarkably yood position of the iron and steel industries 
is acknowledged on every side. Mr. George Ainsworth, who 
from his position as head of the Consett Iron Company, may 
be accounted a most reliable authority, in his presidential address 
at the half-yearly meeting of the Board of Conciliation and 
Arbitration tor the Manufactured Iron Trade of the North of 


| England, said that the condition of trade was very satisfactory 


and that there were indications that it would continue to be so 
if other trades went on amicably and did not stop the iron 
and steel industries working. Some of the dividends that have 
lately heen, or are being, paid by local iron and steel companies 
show that the past twelve months have been prosperou; 
and with the higher prices which are ruling now the current year 
may be expected to be an even more profitable period. 


Cleveland Pig Iron. 
Makers of Cleveland pig iron have done very well 


during the last fortnight or three weeks in the matter of booking 


orders, and there has been more animation in the wairant 
market lately. Everything, indeed, in the trade is very much 
alive, and it is believed that the present upward movement of 
prices will be maintained, for we have entered upon a period 
when almost invariably the price of pig iron in this district 
advances. August and September are months when consumers 
abroad are buying for autumn delivery, and there does not 
appear to be any reason why the usual experience should not 
be repeated this year ; on the contrary, there is more reason to 
expect it. Last month it was generally predicted that No. % 
Cleveland G.M.B. pig iron would attain 60s. per ton for prompt 
delivery before the autumn was over, but it would now appear 
that that figure will be attained before the current month is 
many days older. A good many orders were placed early in the 
week at 58s. 9d. per ton, but 59s. has since become the regular 
figure, which is 9d. per ton more than was being accepted towards 
the end of last week. No. 1 is as scarce as ever, and producers 
can realise for it quite 5s. per ton more than is accepted for 
No. 3. The supply of No. 4 foundry is not equal to requirements, 
and consumers have to pay for it the same figure as they give 
tor No. 3, while No. 4 forge is no more than 3d. per ton below 
No. 3, and mottled and white is 9d. less than the standard 
quality. 


Hematite Pig Iron. 

Consumers, especially Sheftield firms, have bought 
East Coast hematite pig iron somewhat freely this week, and 
makers have taken the opportunity to put up the prices another 
6d. Thus mixed numbers are now at 74s. for delivery over the 
next two months, and 75s. up to the end of the year. Quota- 
tions are very firm at that, as there is so little to sell, and niakers 
are in no hurry to commit themselves extensively in the face of 
a rising market. 


Iron-making Materials. 

These are becoming dearer in sympathy with pig iron 
Business has been done in iron ore on the basis of 21s, 6d. per 
ton for best Rubio, which has been the nominal figure almost 
all the year. Tronmasters have not much to buy for early 
needs, and they are fairly well covered as regards ore till over 
the spring of next year, but the sales reported above are said to 
have been made for delivery over the first six months of 1913. 
Some of the merchants have put up their quotations for Rubio 
ore to 22s., and in some eases 22s. td. Furnace coke is going 
up in price, as may be expected when it is announced that the 
number of furnaces in operation in this district is to be sub- 
stantially increased. There are more coke ovens being restarted, 
but still the demands of ironmasters are hardly satisfied. There 
has been a dearth of coke in the North-East of England ever 
since the miners’ strike. This week 20s. fd. to 21s. has been 
paid for medium qualities Durham furnace coke, delivered at 
Middlesbrough. 





Furnaces to be Re-lighted. 


The demand for pig iron in this distriet is very good, 
and promises to be even better ; it is now in excess of the pro- 
duction, in consequence of which the depletion of the stock 
of Cleveland pig iron in Connal’s publie stores gues on. The 
stock has been reduced 200,000 tons since last autumn, and, 
considering the make of the district, the quantity now held 
cannot be considered excessive, especially as it is the only stock 
in the North of England, the makers having little or nothing 
in their yards. The deficiency in the output having become so 
apparent, and the prospect of good prices being so encouraging, 
several of the ironmasters on Teesside have determined to 
restart some of their idle furnaces. The number of furnaces 
altogether in blast in the North of England will thus be increased 
to 86, the largest number for many years, and it will compare 
with 78, the “number in operation prior to the late national 
strike of miners, 
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Manufactured Iron and Steel. 

A good business continues to be done by the producers 
of manufactured iron and steel in this district, and the same 
may be said of the founders. AH the works are in the fullest 
operation, and several report that last week’s output was the 
largest that has ever been obtained at their establishments. 
They are not now losing any time in putting up prices, and mostly 
the figures they ask to-day are 25s. per ton above those of a year 
ago. The steel plate and angle producers and the iron bar 
makers have this week added another per ton to their 
quotations. Steel ship plates are now at £8, iron ship plates at 
t7 15s., steel ship angles at £7 12s. 6d., iron ship angles at £8 5s., 
common iron bars at £8 5s., best iron bars at £8 12s. 6d., best best 
iron bars at £9, basic steel bars at £7 15s., Siemens at £8 5s., 
steel hoops at £7 L7s. 6d., steel joists at £6 17s. 6d., and iron 
ship rivets at £9 5s., all less 24 per cent. and delivered f.o.t., 
exeept shipbuilding material, which is delivered free at shipyards 
on the North-East Coast. Heavy steel rails are at £6 7s. 6d., 
and cast iron chairs at £3 17s. td., both net f.o.b. 


5s. 


Realised Prices of Manufactured Iron. 

The Board of Conciliation and Arbitration for the 
Manufactured Iron Trade of the North of England has been 
advised this week by the public accountants, who have gone 
through the manufacturers’ books, that the average net price 
realised by the firms in the North-East of England for the 
manufactured iron delivered during the two months ended June 
ay last was £6 13s. 0.84d. per ton, an increase of no less than 
.©9d. per ton on the price for the previous two months, 
meet ini increase entitles the men to an advance of 2 per cent. 
in wages, while the rate for puddling is to be raixed 3d. per ton 
to 8s. 9d. 


tis. 


Coal and Coke. 

Great activity is now reported in the demand for all 
descriptions of coal ; shipments are brisk, and prices are moving 
up in several branches. Thus the quotation for Durham gas 
coals has gone up 3d. per ton; coking coal is also dearer, as are 
all kinds of coke. Best Durham gas coals are now quoted 
i3s. per ton f.o.b., and seeonds are at 12s, 3d.. while bunker 
coals are at 11s. 6d. for ordinary and 12s. for best. For ordinary 
coking coals Is. 6d. to 12s. is asked, and for coking smalis 
Ils. 3d. Best steam coals are at 13s. 9d. to 14s.; Tyne primes, 
13s. 3d. to 13s. 6d.; Tyne seconds, 12s. 6d.; and ordinary smalls, 

3d. to 9s. 6d. Exports are good, and from Tyne Dock last 
week 156,778 tons of coal and coke were shipped, 67,559 tons 
from Dunston, and 105,645 tons from Sunderland. Further 
atracts have been negotiated with the London gas companies. 
coke is at 22s. td. to 23s. Gd. f.o.b., furnace coke at 
to 2Is., delivered Middlesbrough, and gas coke at 19s. 


CG 
Foundry 
20s, td. 
per ton. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Further Advance in Warrants. 

T'nr Glasgow pig iron market was strong in the early 
part of the week with a further advance in warrants. Although 
considerable selling had taken place on southern account, 
there were ready buyers in the market, and the purchases sent 
up the prices for future delivery, as well as for cash, to higher 
hgures than formerly. Business-was done in Cleveland warrants 
since last report at from 57s. 9$d. to 58s. 9d. cash, 58s. Id. to 
59s. Id. one month, and 48s. tid. to 59s. 6d. three months. 
‘Transactions also took place at 58s. 4$d. for delivery in seven days, 
58s. ld. fourteen days, 58s. 2d. twenty days, and for September 
2\st, 58s. 44d. October 9th, 58s. 34d. two months, 58s. 93d. 
for 17th and 58s. 10d. for 26th September. Although private 
aulvices from abroad were in some cases not quite so strong, 
the home position was regarded as still giving occasion for 
eneouragement. Stocks continue to decline, and the ship- 
ments have been satisfactory. The quantity of Cleveland iron 
taken by Scotland has shown a considerable increase since the 
holidays. 


Scotch Iron Trade. 

A large amount of Scotch iron goes into use, and the 
shipments are better than they were a short time ago. There 
are eighty-six furnaces in blast, compared with seventy-nine 
at this time last year. Some brands are more difficult to obtain, 
and in one or two cases makers reserve quotations. Free at 
ship at Glasgow, Govan and Monkland are quoted, Nos. 1, 
68s.; Nos. 3, 66s. 6d.; Carnbroe. No. 1, 70s. 6d.; No. 3, 66s. 6d.; 
Calder, No. 3, 70s. 6d.;: Summerlee, No. 1, 74s.; No. 3, 70s.; 
Clyde and Langloan, Nos. 1, 75s. 6d.; Nos. 3, 70s. 6d.; Gart- 
sherrie, No. 1, No. 3, 71s.; Coltness, No. 1, 91s. 6d.; No. 3, 
7ls. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 67s.; No. 3, 
tits. 6d.; Glengarnock, at Ardrossan, No. 1, No. 3, Ts.3 
Dalmellington, at Ayr, No. 1. 68 No. 3, tid ; Shotts, at 
Leith, No. 1, 74s. 6d.; No. 3, 79s. 6d.; Carron, at Grangemouth, 
No. 1, No, 3, 71s. per ton. There has been a brisk demand 
for foundry iron at firm prices. 


76s.: 





T6s.; 


bs, 








76s.; 


The Hematite Trade. 

A quantity of Cumberland hematite warrants sold this 
week on Glasgow Exchange at 75s. 6d. for delivery f.o.b. at 
Cumberland ports in three months. This marks an advance 
on former business. Scotch hematite now going into consump- 
tion in large bulk is for the most part supplied under contracts 
fixed some time ago, at prices below those now quoted. There 
has not been a great deal of fresh business done. The current 
quotation is 79s. per ton for West of Scotland delivery. 


The Steel Trade. 

The output of steel in the West of Scotland, although 
large, is not equal to the present wants of users. A good 
deal of delay has been occasioned in the manufacture at the 
Newton works of the Steel Company of Scotland by a strike of 
labourers. The company has been endeavouring to do without 
the strikers by an importation of labour, and it is expected that 
the difficulty will soon be overcome. David Colville and Sons 
are making eonsiderable extensions at their Motherwell works 
in order to cope with extending business, and their output 
with these additions be raised to about 250,000 tons of steel 
per annum, which will, it is understood, be the largest production 
of mild steel in this country. The firms engaged in the manu- 
facture of steel for shipbuilding and boiler-making have orders 
on hand which will take a lengthened period to complete. 
Comparatively little fresh work of this character has been placed 
in the last few weeks. The question of prices was under dis- 
cussion at a meeting in Glasgow this week, when it was decided 
not to make any further advance just now. Steel angles are 
quoted £7 10s.; ship plates, £7 17s. 6d.; bars, £8; and boiler 
plates, £8 12s. 6d., all less the usual 5 per cent. discount for 
delivery in the Clyde district. There has been a fair inquiry 
for various kinds of structural steel for export. 


Malleable Iron and Tubes. 

The recent amalgamations of the firms in the West 
of Seotland producing malleable iron and tubes are reported 
to be proving very satisfactory as regards economic and pro- 
fitable working. The chief advantage obtained appears to 
be the stoppage of competition which formerly depressed prices, 
especially in the tube industry, to such an extent as to cause 
serious and prolonged ‘oss to the makers. Under the com- 


binations a judicious policy has been put in force of not raising 
prices in such a way as would check demand. 
are operating their works to she fullest extent, 


The tube makers 
the trade being 








very busy. A good business is also being done in malleable 
iron, but inquiries for future delivery are probably not quite 
so promising as could be desired. 


Falling Off in Shipbuilding Orders. 

While the tonnage of vessels launched at Clyde ship- 
yards in July has been on the whole satisfactory, it is notable 
that comparatively few orders have been placed during the 
month. This is, of course, in some measure due to the fact 
that July is the labour holiday month on the Clyde. Ship- 
builders are not complaining of a scareity of work ; in not a 
few cases their present contracts will keep them going for a 
lengthened period. On the lower reaches of the Clyde, at 
Greenock and Vort Glasgow especially, the work on hand is 
exceptionally large, some tirms being able to look forward to 
neaily a couple of years employment. But the smallness of 
the fresh orders has caused some remark in trade circles, never- 
theless, and authorities have been discussing the possible effect 
of increased wages and higher prices of material on the cost of 
vessels. No doubt the freight market is still in a highly favour- 
able state, but owners have to look far ahead in the shipping 
trade. 


The Coal Trade. 

There has been an active business in the coal trade, 
notwithstanding certain drawbacks in the shape of short delivery 
to vessels and the high freights, and prices are without material 
change. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Tonnage Still Increasing. 

Mecu higher totals were reached last week, the result 
of more regular tonnage, but to the surprise of many there was 
no effect of note on prices. Stocks had remained very large, 
and pit stoppages numerous on account of the difficulty of 
clearing wagons with anything like regularity. ‘The demand has 
not been quite up to the mark and more competition has occurred 
than was anticipated. Sellers have been accepting less than 
quoted values, but for more distant dates there has been an 
unwillingness to modify prices. It was stated on the Shipping 
Exchange this week that the Dublin and South-Eastern Railway 
contract for about 20,000 tons large Monmouthshire sieam 





coals had been secured by the Ebbw Vale Steel and Coal Company | 


delivery to 


f.o.b. Newport, Mon., 
Northern of 


at about I4s. 9d. per ton, 
also that the Great 


extend over several months ; 


Ireland contract for about 80,000 tons large steam was divided, | 
feme for about 20,000 tons coming here at a price between 


l5s. 3d. and 15s, 6d.; the balance is to go North. It is further 
announced that the Midland and Great Western Railways of 
Ireland have contracted for 120,000 tons of Criffin’s Nantyglo 
Monmouthshire, but the terms have not been made known. 
Though business in Monmouthshire is not very active, colliery 
owners are reporting full stems, with ample tonnage to keep 
them well engaged for some time. There have been inquiries 
on account of the White Star Line for annual supplies, and also 
the French navy for additional quantities for delivery up to 
December. As inferred, these seemed to suggest increased 
confidence on the part of large buyers, and colliery owners 
were consequently led to hope for a steady increase of business 
to meet the increased production which ix now taking place. 
Latest :—Very little business taking place, for 


| ENGINEERS.-— 


though large | 


tonnages continue to arrive, showing that work is steadily going | 


on, outputs continue equally large and the anticipation of their 
lessening has not been realised. Prices continue high, but 
for later positions some concessions are being made. Mon- 
mouthshire coals are firm; demand for small active ; little 
change in house coal or in other bituminous kinds ; 
fuel firm; pitwood irregular. Cardiff, July 30t! 
Admiralty, large, 17s. to 17s. 3d.; best seconds, 16s, to 16s, 
seconds, 15s. 3d. to 15s, 9d.; ordinaries, 14s, 9d. to 15s. 
best drys, Is. 3d. to 17s.; ordinary drys, 14s. 3d. to 14s. 
best bunker smalls, lls. 3d. to 11s. 6d.; best ordinaries, 10s, 9d. 
to lls.; cargo small, 10s. to 10s. 6d.; inferiors, 9s. 3d. to 9s. 9d.; 
washed smalls, lls. fd. to 11s. 9d.; best Monmouthshire black 
vein, large, 15s. 3d. to 15s. 6d.; ordinary Western Valleys, 
14s. 6d. to 15s.; best Eastern, 14s. to 14s, 3d.; seconds, 13s, 6d. 
to 13s. 9d. Bituminous: Best household, 19s. to 20s.; 

household, 17s. 6d. to 18s. 6d.; No. 2 Rhondda, Its. to 
smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 11s, 9d. to 12s. 
No. 2 smalls, 8s. 9d. to 9s. 3d. Patent fuel, 18s. to 18s. 
Cokes: Special foundry, 27s. to 29s; good foundry, 23s. 
25s.; furnace, 19s. to 21s. Pitwood, x. Od. to 27s. tid. 


Best 
6d.; 
3d.; 
9d.; 





Newport (Mon.). 

Latest :—Little alteration in the general state of the 
steam coal trade; influences of the coming holidays already 
felt, but colliery owners are well booked and not inclined to 
lessen recent prices for prompt loading, while for forward de- 





patent | 


| Whitehall, S.W. 


Lead, English 


Copper, £77 12s, 6d. cash, £77 15s, three months. 
Silver 27}a, 


£19; Spanish, £18 15s.; spelter, £26 per ton. 
per oz. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, July 24th. 

THE export demand for steel plate and steel billets helps to 
keep prices at a high level. In fact, premiums of 4 dols. to 5 do|s. 
a ton have been paid for early deliv ery in several recent case 
A number of mills are figuring on an order for 50,000 tons «; 
ship plates for export to Scotland. Several 500-ton lots «i 
billets have been taken within a few days for export. There ar 
inquiries pending for 6000 cars and anticipated inquiries fu, 
15,000 more. Many mills are seriously handicapped by thi, 
searcity of common labour, and wages have increased 40 pe) 
cent. Prices are hardening in all directions in a fractional way. 
During the past week orders were placed for 235 locomotives, 
5000 cars, 12,000 kegs of spikes, and 15,000 tons structura| 
material. All told, the railroads will need 80,000 additions! 
cars for estimated requirements, and these will be contracted 
for during the next few weeks. This means the overtaxin, 
of the capacity of the steel plate mills. All sorts of railway 
equipment and supplies are moving upward, from 1 dol. to 5 dols 
aton. All wire products have also gone up. In fact, with tho 
exception of rails, every mill product is bringing more money. 
and orders for future delivery are accumulating. In fact, thy 
industry is approaching the condition of a few years ago, wher 
buyers felt obliged to order six or more months ahead. Ship 
yard activities are increasing, and an enlargement of capacity 
is contemplated. Electrical machinery plants are turning out 
their maximum production. The cast pipe works are under 
contract for every ton they can turn out for months, Agricul! 
tural implement establishments are similarly busy. 

Not for years have the merchant bar mills been so busy, and 
with the prospects of enormous car building, that branch ot 
the industry can rely upon several months of unusual activity. 
For 18 days the exports of copper were 18,372 tons, which at 
that rate means 71,000,000 pounds for the month. The selling 
basis of electrolytic is 17.55. The market is stronger in the 
absence of a speculative spirit. Domestic consumers are show- 
ing adispositionto buy. The tin market is dullto-day. A sale 
of 25 tons was made at 43}. ‘Total arrivals since the first of the 
month, 3620 tons. 





FORTHCOMING ENGAGEMENTS. 


SATURDAY, A@GUST 
Norra or ENGLAND INSTITUTE OF MINING AND MECHANICAL 
The Wood Memorial Hall, Newcastle-on-Tyne. 
Annual General Meeting. Paper open for discussion, ‘** The 
Use of X-rays in the Examination of Coal,’’ by Messrs. F. C. 
Garrett, D.Sc., and R. C, Burton, B.Se. 2 p.m. 


WEDNESDAY, AUGUST 7ru. 
Tue INstiruTion oF Municirat ENcIneers.— 39 
street. Southern and South-Eastern ‘Vhird Annual 
Meeting will be held. 7.30 p.m. 


THURSDAY, 
26rn. 


3rp, 


Victoria- 
District 


WEDNESDAY ano SEPTEMBER 25rH anp 

Tue Institute oF Metats.— Autumn Meeting at 10.30 a.m. 
at the Institution of Electrical Engineers, Victoria Embankment, 
W.C. During the morning a series of papers will be read and 
discussed. In the afternoon members will proceed either to 
the works of Messrs, Fraser and Chalmers, Limited, Erith, or 
to the National Physical Laboratory. In the evening there will 
be a reception by the President of the niembers and their ladies, 
which will take place at the Royal United Service Institution, 
On ‘Thursday papers will be read and discussed 


| at the Institution of Electrical Engineers, and in the afternoon 


good | 





livery brisker conditions are likely after the holidays. Smalls 
firmly held; pitwood not so firm. Closing prices :—-Best 
Newport black, large, 15s. to 15s. 3d.; Western Valleys, 14s. 6d. 
to 14s, 9d.; Eastern, 14s. to 14s. 3d.; other sorts, 13s. 6d. to 
14s.; best smalls, 10s. to 10s. 6d.; seconds, 9s. to 9s. 6d.; in- | 
feriors, 8s. 6d. to 9s. Bituminous: Best house, 18s. to 18s. 6d.; 
seconds, 16s. 6d. to 17s. fd. Patent fuel, 17s. 6d. to 18s, 
Pitwood, 24s. 6d. to 25s. 6d. 
Swansea. 
The trade of the port last week was nearly the largest 


that has ever been experienced, and at no period have the coal 
and patent fuel trades been so active. Latest :—Conditions in 
the anthracite market without change ; undertone steady to 
firm; Swansea large doing well; improvement in red vein 
large well maintained ; machine-made nuts and cobbles steady, 
beans firm, but peas falling off ; steam coal firm, but small in 
poor demand. Closing prices :-- Anthracite coal: Best malting, 









23s. to 25s. net; second, 20s, to 22s. 6d. net; big vein, 16s. to 
18s., less 24; red vein, 12s. to 13s. tid., less 24 ; machine-made 
cobbles, 23s. to 24s. net : Paris nuts, 23s, to 25s. net: French 
nuts, 23s. to 25s. net; German nuts, 23s. to 25s. net; beans, 
22s. to 23s. 6d. net ; machine-made large peas, 14s. to 15s. net. 
Steam coal: Best larye, 18s. 6d. to 18x. 9d.; seconds, I4s, 6d. | 
to 15s. 3d.; bunkers, 10s. 6d. to Ils. Gd; small, 9s. 6d. to 
Os. td., all less 2}. Rubbly culm, 7s. 3d. to 7s. 9d., less 24 ; 


No. 3 Rhondda, large, 17s. 6d. 
15s. 6d. to 16s. 6d.; small, 12s. 6d. to 
Patent fuel, 17s. 6d. to 18s. 6d., less 
net cash 30 days. 


duff, 4s. 6d. to 5s.net. Bituminous: 
to 18s. 6d.; through, 
13s. 3d., all less 25. 


All quotations f.o.b. 


Iron and Steel. 
Quotations :—Piz iron: Hematite, mixed numbers, 74s. 

cash, 74s. 34d. month; Middlesbrough, 58s. 6d. cash, 58s, 94d. 
month ; Scotch, 64s. 7$d. cash, 64s. 11d. month ; Welsh hema- 
tite, 78s. 6d. to 79s. dd.; East Coast hematite, 79s. to 80s. c.i.f.: 
Welsh Coast hematite, 80s. c.i.f. Steel bars: Siemens, £5 14s. 








to £5 17s, 6d.; Bessemer, £5 12s. 6d. to £5 1 Rubio, 20s, td. 
to 21s, 
Tin-plate. 


There is no change in the tin-plate trade. In most 
districts a satisfactory condition continues, and local makers 
are well booked ahead. Latest :—Business in tin-plates quiet ; 
C.A. roofing sheets, 30 g., £9 5s.; big sheets for galvanising, 
30 g., £9 5s.; finished black plates, £11 5s.; galvanised sheets 
24 g., £12 to £12 5s. per ton. Block tin, £200 cash, £201 15s. 
three months ; ordinary sheets, 14s. 9d. Other quotations :— 


| and proved to be most interest 


a1. | 





alternative excursions will take place, one being to Woolwich 
Arsenal by special steamer from the Embankment, and the 
other being a visit to the Brooklands Motor Racecourse and 
Aviation Ground, 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


W. F. Stanrey anp Co., 
London, W.C., inform us that they 
8, Queen-street, Glasgow. 

Monte-CaLtow anp Co, inform us that their address will in 


Limited, of Great Turnstile, Holborn, 
have opened a branch at 





future be 29, New Bridge-street, Ludgate-circus, E.C. Tele- 
phone, 1745 Holborn; telegrams and cables, * Heliograph, 
London.” 


A Com™irrkeE of the Franklin Institute, of the State of Penn- 
sylvania, has recently made a report of the Sherardising process, 








and has awarded the inventor, Mr. Cowper-Coles, the John 
| Scott Legacy Medal and Premium. 
ContTracts.—Underfeed Stoker Company, Limited, has re- 


cently received orders for ninety-one stokers of various types, 
the orders coming from this country, the Argentine, India, 
Australia, New Zealand and other parts of the world.—Messrs. 
Pooley and Austin, of 25, Victoria-street, S.W., inform us that 
they have just secured the contract for the supply and erection 
of plant, comprising automatic reversible booster, switchboard, 
milking booster, automatic battery regulating switch and cables, 
from the Baltic Mercantile and Shipping Exchange, Limited, 
St. Mary Axe.—Werf Conrad, Limited, of Haarlem, Holland, 
and Friars House, 39-41, New Broad-street, E.C., has just 
secured contracts for two bucket dredgers for Nigeria for the 
recovery of tin, These will be the first Lucket dredgers to work 
tin deposits in Nigeria, and they wil! operate on the Jos and 
Kano Companies’ properties. 


TRIAL OF A BritIsH-owNED Sea-corna Diesen Motor Suir. 

-A preliminary trial trip of the motor ship Eavestone, owned 
by Furness, Withy and Co., Limited, was carried out last week. 
ing. ‘This ship, it may be men- 
is the first large British-owned seagoing vessel to be 
fitted with a Diesel engine. The latter has heen supplied by 
Richardsons, Westgarth and Co., Limited, of Middlesbrough, 
under joint licence from Messrs. Carels Fréres, of Ghent, and 
the Diesel Engine Company, Limited, of London. There are 
four separate vertical cylinders, each having a diameter of 
approximately 20in. by *3Gin. piston stroke. At the normal 
number of revolutions, which is only 115 per minute. over 
850 brake horse-power is developed. ‘The engine works upon the 
two-eyele principle. For more than nine hours at sea the 
engine was driven continuously, and during the whole of this 
period it answered every demand imposed upon it. The time 
occupied to reverse, that is to say, to change over from full 
speed ahead to full speed astern, was but eight seconds. Not 
the slightest defect of any description manifested itself. The 
vessel has a single screw, and’is 276ft. in length by 40ft. Gin. 
in beam, with a deadweight eapacity of about 3600 tons and 
displacement of 4400 tons. As compared with a sister ship 
driven by steam engines, the extra space available for cargo on 
a thirty days’ trip amounts to no less than 400 tons. The 
Eavestone has left for Sunderland, where she will take in a 
cargo and leave shortly for Hamburg. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 


THe firm and generally satisfactory condition of pre- 
vious weeks is well maintained, and accounts are favourable as 
regards output and consumption. Pig iron is lively. Bars and 
hoops meet with fair request, and the strong position of the plate 
und sheet trade continues, prices tending upwards. Increasing 
animation is reported from the wire industry; the delivery of 
wire rods during June of this year shows an increase when com- 
pared with May, amounting to 27,500 t., of which 18,000 t. fall 
io inland consumption, the remainder being for export. Very 
good accounts can be given of the rivet trade; the Union of 
(German Rivet Makers has been prolonged till September, 1913. 
‘he wagon shops are looking forward to increasing occupation, 
for the Railway Minister has invited tenders for the supply of 
1000 goods wagons. 


The Iron and Steel Market in Silesia. 


The upward tendency in the iron and allied industries 
has continued, and there is every reason to expect a strong 
business for the present quarter. The uncommonly long terms 
of delivery that are the order of the day, and the reserve shown, 
especially by the plate mills with regard to the taking in of fresh 
work, speak well for the position of the plate and sheet trade. 
The local machine and construction shops have plenty of work 
on hand, Export in heavy plates during the first five months 
of this year was 26,910 t., as compared with 21,568 t. in the year 
before. 
advanced rates can be carried for short terms of delivery. Mer- 
chant qualities in sheets have likewise met with an advance in 
price, 


The German Coal Market. 


The condition of the Ruhr coal mafket is strong, and 
satisfactory as before. In Silesia, too, a regular business has 
been done in house fuel. while all classes of engine coal are in 
most animated request. 


The French Iron Industry. 


The usual summer's quietness has not as yet been felt 
in the French iron business, the last two months having been 
quite extraordinarily busy, both Government and private con- 


tracts coming in freely, the railway and engineering branches | 


being particularly active. The P.L.M. has invited tenders for 
the supply of 1598 goods wagons of various types, and the build- 
ing departinent is also very strongly engaged, the deliveries of 
of the girder works having been increased by 1000 t. daily. 
From nearly all branches of the iron and steel industry advances 
in quotations are reported. In the Paris. retai! business the 
following prices are at present quoted :—-Merchant bars, 2U0f.; 
special sorts, 210f.; girders, 225f.—in some instances 235 f. p.t.; 
hoops, 210f. to 220f.; plates, 250f. to 265f., all per ton. A very 
sound business is being done in pig iron, and for sales for the pre- 
sent quarter advances of If. and 2f. p.t. can be carried. For 
the last quarter of the year an advance in the prices for coke is 
anticipated, and consumers of pig iron in a number of instances< 
have therefore tried to place contracts for next quarter now, 
but they have not been at all successful. In the Department 
Meurthe-et-Moselle rates are about the same as previously, 
although the works are engaged to their utmost capacity and 
additional contracts come in freely. Output of pig iron in the 
afore-named district at present reaches 10,075 t. per day, as 
compared with only 8913 t. last year. 


Medium sorts of plates remain in good request, and | 





The Belgian Iron Market. 


A favourable condition was well maintained in the 
different branches of the iron and steel industry. In pig iron 
activity has. been particularly good, and prices for nearly all 
sorts have been advanced, though output has steadily increased. 
Basic is at present quoted 78f. to 80f. p.t.; foundry pig, 75f. to 
76f. p.t.; and forge pig, 72f. to 74f. p.t., which means an advance 
of 15f. to 18f. p.t. when compared with the prices ruling this 
time last year. Output in pig iron during the first five months 
of this year was 740,000 t., or 62,000 t. more than in the same 
period last year, and import at the same time was 283,000 t., or 
59,000 t. more than in 1911. Export in pig iron was compara- 
tively small, being 5000 t. only, and accordingly general con- 
sumption from January Ist to May Ist of this year was over 
one million tons, or 120,000 t. more than in the same period last 
year. Import in pig iron continues to increase, being till June Ist 
353,000 t., or 68,000 t. more than in 1911; 168,000 t. were 
imported from Germany, 88,000 t. from Luxemburg, 55,000 t. 
from France, and 42,000 t. from Great Britain. Since the Ist of 
July advances in price have been fixed for semi-finished steel by 
the Comptoir des Aciéries, raw bars for inland consumption 
standing at I111f., steel billets 126f., and plates 128.50f. p.t. 
and concessions of 5f. to 7.50f. p.t. continue to be granted for 
orders of 200 to 1000 t. For foreign delivery 94s. to 98s. p.t. 
are quoted for steel billets, and 98s. to 101s. p.t. for raw plates. 
During the first five months of this year only 37,750 t. semi- 
finished steel have been exported, as compared with 57,000 t. 
in the same period last year. Scrap iron is more depressed than 
ever, and the prices quoted are nominal. The brisk foreign 
demand for finished iron noticed some weeks ago has now given 
place to a steady but somewhat quiet business ; still, prices can so 
far be well maintained. Iron bars have been raised 5f. to 10f. 
p.t.; for basic bars the advance is 5f. p.t., present quotations 
being 150f. to 155f. p.t.; while for iron bars 160f. to 165f. p.t. 
are quoted. Orders for hoops continue to come in freely, and 
so the mills have ventured on an advance of 5f. p.t., present price 
being 190f. to 195f. p.t. Girders and rails have also advanced, 
155f. p.t. being quoted for girders, 162.50f. p.t. for U iron, and 
155f. to 165f. p.t. for rails. Some fair orders in rails have been 
secured recently, amongst them one for 15,000 t. for Brazil. 
On the export market a slight decrease in price is noticed, ,yin. 
sheets standing at £6 19.7s. p.t.; heavy plates are quoted £6 12s. 
f.o.b. Antwerp, the decrease being about Is. for plates and 2s. 
p.t. for sheets. For orders of 1000 to 500 tons £5 lls. 6d. is 
quoted for girders, while small lots are charged £5 13s. 6d. 
Exports in girders during the first five months of this year rose to 
37,560 t., as compared with 27,250 t. in the same period last 
year. In rails 73,350t. were exported, as compared with 
61,230 t. last year, and exports in plates amounted to 79,100 t., 
as compared with 68,030 t. in the year before. In bars 244,430 t. 
were exported, as compared with 212,020 t. in 1911. 








Universiry oF Bristor.—The following are the results of 
the recent examinations in the Faculty of Engineering : 
B.Sc. Degree, with first-class honours in mechanical engineering, 
Dennis Edward Gough and Sydney Llewellyn Hall ; with second- 
class honours, (a) in civil engineering, Daulat Ram Kochar, (6) 
in mechanical engineering, Frederick Harold Upton. Pass 
Degree, Alfred George Ellis, Phaka Balwant Roy and Reginald 
Kdward Stradling. The University Certificate in Electrical 
Engineering has been awarded to. Wilfred Arthur Perrett, and 
the following students have passed the intermediate examina- 
tion for the B.Sc. degree :—Herbert Cecil Edgar Cherry, Robert 
Henry Collyns, Ernest Hira La Singh Greet, Philip Digby 
Harding, Alfred Cyril Higgs, Henr Yolfe Jacobs, Mohamed 
Ibrahim Kahil, Edwin Gifford Moody, Jai Ram, John Rogers, 
Frederick Stanley Northcote Sheppard, John Arthur Smale, 





Cecil Bainbrigge Wigan. 


BRITISH PATENT SPECIFICATIONS. 


When an ii is ted from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated 


drawings. 
25 southen Specifications a 





the Specification is without 


be obtained at the Patent-ofice Sale Branch 
ancery-lane, London, W.C., at 8d. each. 

ication ; the second date at the 
advertisement of the acceptance 





The first date given is the date of a 
end of the abridgment is the date of t 
of the complete Bpecifieation. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridament, give notice at 
the Patent-ofice of opposition to the grant of the Patent. 


STEAM ENGINES. 


1425. January 18th, 1912.—Exuaust VaLve MECHANISM FOR 
CentraL Exuaust Steam Encines, F. Hargreaves and 
R. A. Bruce, both of Soho Tronworks, Bolton, Lancs. 

The exhaust valve A is of the double-seated equilibriuin type. 
Its spindle is acted upon by a spring and is adjustably coupled 
at B to a tappet rod C. This tappet rod is operated by a tappet 
lever D, one arm of which is connected by the adjustable link 





NeK42> 





E toa lever F. The free arm of this lever carries a cam roller G 
which bears against the double cam shown This cam is double, 
in the sense that it is formed with two elevated portions and in 
the sense that it is split vertically into two parts. One of 
these parts H is keyed to the cam shaft. The other, J, is adjust- 
ably bolted to the first. By altering the relative positions of 
these two parts the point of closure of the exhaust valve can be 


adjusted. —July 3rd, 1912. 


STEAM GENERATORS. 


6671. March ISth, 1912.-—-Watver-rusr BoiLenrs, A. 
row, Campsie Dene, Blanefield, Stirlingshire. 

This boiler is provided with superheating and feed-water 
heating elements. A is the steam and water drum, BB the 
water drums, and CC the generator tubes. ‘The furnace position 
is indicated at D. If is the superheater, and F* the feed-water 


F. Yar- 
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heater. Baffles G H are arranged inside the drum A. The first 

of these baffles ensures that the steam entering the superheater 
tubes shall be taken from the top of the drum. The second 
baffle prevents the cold feed water from passing directly into 
the adjacent downcomer tubes. A baffle plate is arranged at 

J and suitable dampers and operating gear at K.—July 3rd, 
912. 


DYNAMOS AND MOTORS. 


15,390. July Ist, 1912.—ImPpRoveMENTS IN DyNAMO-ELECTRIC 
Macuines, Jethro Scowcroft Priestley, of 37, Maudsley- 
street, Bolton, and Harold Aldred, of 7, Agnes-street, 
Darcy Lever, Bolton. 

This specification describes improved apparatus for generat- 
ing alternating current for lighting on a bicycle, motor cycle, 
or other vehicle. In the field produced by the permanent 
magnet A the rotary armature B is mounted. This armature 
is constructed in two parts, each of which is formed out of sheet 
metal. The shaft D upon which the armature is mounted is 
divided into two parts X Y, one part insulated from the other. 
One end of the coil of wire G in the armature is electrically con- 
nected to one part Y of the shaft and the other end to the other 
part X of the shaft. The bearings H for the non-insulated end 
of the.shaft are not insulated, while those H! for the other and 
insulated end are insulated from the framework carrying the 
whole. The conductor M conveys the current from the insulated 
bearings H to the terminal N, while the other and non-insulated 
parts of the apparatus are in circuit with the terminal N'. The 
whole apparatus is covered by a casing, and any appropriate 


| 








fixing devices may be arranged so as to have this mechanism 
mounted upon a bicycle in such manner that the wheel or runner 
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P mounted on the armature’s shaft may rotate in contact with 
one or other of the whecls of the hieycle.—July 3rd, 1912. 


PUMPING AND BLOWING MACHINERY. 


15,468. July 3rd, 191].—Apraratus FoR RAISING OR FORCING 
Liguips, Siemens Brothers Dynamo Works, Limited, 
Caxton House, Tothill-street, Westminster, London, and 
W. F. Vernon, 20, Tithe Barn-road, Stafford. 

This apparatus is designed for operation with liquid fuel, 
say, a heavy mineral oil. The object of the invention is to 
secure an intimate mixture of the components of the frexh charge 
sv as to eliminate the chances of uneven burning. What has 
hitherto been referred to as the combustion chamber is in this 
specification called the forcing chamber, and is indicated at A. 
B is the play pipe and C the inlet water valve. A float valve D 
and seating E are provided between the forcing chamber and 
the play pipe in accordance with a previous specification. The 
exhaust valve F opens under the action of a light spring when 
the pressure in the forcing chamber is about atmospheric. G is 
a non-return valve. A partition H is arranged in front of the 








exhaust valve so as to cause the burnt gases in the crown of the 
forcing chamber to leave before the main body of gas or air 
situated in the lower part. J is the mixing chamber and K a 
resilient seating for the float valve D. A by- L connects 
the mixing chamber with the lower part of the forcing chamber. 
Mis a non-return valve and N an air valve which opens when the 
pressure in the by-pass falls below atmospheric. The fuel inlet 
valve is shown at P. On the outstroke the valve N opens and 
fresh air is drawn from the by-pass into the lower part of the 
forcing chamber. As the liquid column returns the burnt gases 
in the upper part of the forcing chamber are expelled past the 
valve F and the nearly pure air lying at a lower level is com- 
pressed. At the same time the pure air in the by-pass is also 
compressed. The rise of the liquid also compresses the charge 
of vaporised oil in the mixing chamber, and by the time the 
ball valve comes on to its upper seat there is a compressed charge 
of vapour and nearly pure air in the mixing chamber. The 
water column, however, still rises in the by-pass, se that the 
pure air therein is still further compressed. This air ultimately 
lifts the valve M and diffuses into and mixes thoroughly the 
charge in the chamber J. Several modifications are also 
described.—July 3rd, 1912. 


TELEGRAPHS AND TELEPHONES. 


13,020. May 30th, 1911.—ImPROVEMENTS IN INSTALLATIONS 
FoR WIRELESS TELEGRAPHY, Guglielmo Marconi, LL.D., 
D.Sc., and Marconi’s Wireless Telegraph Company, Limited, 
Adelphi, W.C. 

This invention relates to arrangements whereby messages 
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can be simultaneously sent from and received at the same | only a part of the space between the electrodes. In this case | in the engravings. The steam flows through the apparatyu 
station. TA is the transmitting aerial earthed through the | the electric are will ascend without assistance to the points of | in the direction shown by the arrow. The oil and water of 


transmitter T and pointing away from the distant station, the 
direction of which s indicated by the arrow ; it will thus radiate 
powerfully in that direction and to a much smaller degree in a 
direction approximately at right angles in which is situated the | | 
receiving apparatus comprising a horizontal rec eiving aerial | 
R A, which 1s earthed through the primary P of a receiving 
transformer and points away from the distant station, so that it 
may be best affected by oscillations coming from that station, 
while it is only affected to a small degree by oscillations coming 
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from the direction gt right angles. BA is the balancing aerial 
earthed at E and pointing away from the transmitter T, so that 
it is best affected by oscillations therefrom, but practically not 
at all or only to a very small degree by oscillations from the 
distant station. In the balancing aerial B A is included a coil p, 
which acts as a second primary to the receiving transformer and is 
so arranged that the oscillations set up in the aerial B A by the 
radiation from the transmitting aerial T A produce in the second- 

ary an effect equal and opposite to that produced by the oscilla- 

tions set up thereby in the aerial RA. The ose illations, however, 

trom the distant station produce a much greater effect in the 
aerial R A than in the aerial B A and will therefore actuate the 
receiver.—July 3rd, 1912. 

RELATING To | 
D.Se., of 


IMPROVEMENTS IN OR 
Wire s SIGNALLING, James Erskine- Murray, 
34, Norfolk-street, Strand, W.C. 

The wires of telephone circuits are used as collecting or receiv- 
ing antenne in wireless signalling systems, the arrangement 
being such that wireless signals can be received whether the tele- | 
phone circuit is in use or not and without sensibly affecting the | 
receipt of telephonic messages. With this object one of the | 
wires of the telephone circuit is connected to earth through the | 
wireless receiving circuit in series with a condenser of compara- | 
tively small capacity, that is to say, a capacity of a lower order 


15,718. July 6th, 1912. 
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(¢.4., ; mid.) than is usually employed in telephonic circuits, 
oo 
su as to prevent the diversion of telephonic currents when the | 
| 
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conductors are being used for the simultaneous receipt of wire- 
less and telephonic messages. When the telephonic return cir- 
cuit is through the earth, the connection with the wireless receiv - 
ing circuit is made on the line side of the telephone and bell so | 
that the inductance of one or other (with an additional induct- | 
ance if necessary) will choke off the high frequency wireless cur- 
ents from the telephone earth and compel them to traverse 
the wireless receiving circuit. A, A! are the aerial wires of the | 
~peaking telephone circuit, T! being the speaking telephone 
instrument. The conductor A is connected in series with a high | 
frequency. current detector D and a condenser C! to earth | 
the detector being shunted by the wireless receiver telephone 
and preferably also by a condenser R in parallel therewith, as | 
-hown in dotted linex. The capacity of the condenser C! is 
preferably such as to bring the xystem into electrical resonance 
with the signals which it is desired to receive. A modification 
is alo described.— July 3rd, 1912. | 
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LIGHTING AND HEATING. 


15,474. July 3rd, 1911.— IMPROVEMENTS IN OR RELATING TO 
Kxectric Are Licuts. General Composing Company, 
Gesellschaft mit beschrankter Haftung, of 139-143, Alte 


Jakobstrasse, Berlin, S.W., Germany. 

It is well-known that difficulty is experienced in constructing 
self-igniting arc lamp candles having an intermediate layer which 
has a sufficient conductivity to effect the ignition of the electric 
~ at a relatively low voltage but cannot prematurely be fused 

by the electric arc. According to the present invention this 
difficulty ix avoided by foreing the electric are to remain at such 
a distance from the intermediate layer that the latter cannot 
reach too high a temperature. The electric arc is formed just 
above the intermediate layer or bridge B when the current is 
switched on, and to keep it at the points of the electrodes a 
blowing magnet is used which may be fitted in the base of the 
socket of the are lamp. Or the electric arc may be kept at the 


points of the electrodes by means of an air blast, which may be 
sent through a hole in the intermediate layer B and which may 
be a. produced in an automatic manner by utilising the efiect 
Also the intermediate layer B may fill 


of the heat of the arc. 








| engine to be tested and carries a projecting guide spindle ¢ 


the electrodes if arranged vertically. For facilitating the blow- 
ing of the are it is advisable slightly to flatten those two sides of 
| the electrodes A which are turned towards each other. As | 
| 
| 
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another means to keep the electric are at a sutticient distance 

from the intermediate layer the intermediate layer may be made 

of substances which have a comparatively low melting point 

(silicates with an admixture of borides or phosphates or the like) 

and which therefore will always remain at a greater distance from 

the are and will not form any more highly conductive bridge. 
July 3rd, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


14,971. June 27th, 1911.--Power HaMMeErR FoR’ RIveTING, 
A. G. Ramage, 8, Western-terrace, Murrayfield, Edin- | 
burgh. 

A dise A rotated by a motor B is journalled in frames C and 


carries two pivoted hammers DD. These hammers are thrown 


| out by centrifugal force, and in this position their movement 
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The hammer heads strike 


buffer 
ayainst the set bar F, and after each such impact they fall down 


is limited by the stops E. 
The vet bar F bears against the end of 


against spring stops G. 
July 


the rivet and is rotated so as to form the required head. 
3rd, 1912. 


MEASURING AND TESTING INSTRUMENTS. 


15,845. July 8th, 191]).—DyNnamomerers, W. Walker, 2, 
Emery Hill-street, Westininster. 
This dynamometer ix of the absorption ype and consists in 
essence of a centrifugal fan, the blades A of which are mounted | 
on a dise B. This disc can be coupled up to the shaft of the 


G. 
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The boss of a non-rotating dise D slides over this spindle, and the 
exact position of this disc within the fan can be controlled 
through the agency of the hollow member F, screwed shaft F, | 
and hand wheel G. By adjusting the position of the dise D | 
longitudinally the power absorbed by the fan can be altered to 
suit different outputs of the engine. This adjustment can be | 
made while the engine is running.—July 3rd, 1912. 
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MISCELLANEOUS. | 


27,909. December 12th, 1911.—StTeam anp Orn Separators, 
W. C. Mitchell, Sault Ste. Marie, Ontario. Canada. 


The construction of this device is sufficiently clearly. shown 
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| condensation clinging to the walls of the inlet orifice are trapped 


into the annular chamber A and drawn off at B.—July 3rd 


1912, 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





Mass., 
Filed 


Worcester, 
Mass. 


F.. Bergsten, 
Worcester, 


1,024,172. Drinn Cuuck, O. J. 
assignor of one-half to Nils Bjork, 
August 21st, 1911. 

The invention is almost entirely 
easily understood from the drawing. 
entering trunnion” openings and 
communicate with the head aperture, 
Within these openings and extending into the 


one of details, and will be 
The drill head has laterally 
adjacent bearing openings 
trunnions adjustable 
head aperture. 





The principal other parts are a dog within each bearing openiiig, 
each dog having an extending snug; a collar revolubly held 
upon the head having tangentially extending slots for co-action 
with said snugs, means to hold the collar revolubly to the head : 
a spring to hold the collar yieldingly in one position ; and 


a drill collet having lengthwise running kerfs for co-action 

with the trunnions and a cannelure for co-action with said 

dogs. There are nine claims. 

1,024,475. Two-nigh REVERSING ROLLING MILL AND LIKE 
Macuingé, A. Lamberton, Coatbridge, Scotland.-Filed 
October 28th, 1911. 


The interest of this patent lies in the very curious method 
of reversing used in a two-high reversing rolling mill of the 
type having housings carrying the pair of rolls normally in a 
vertical plane, gables carrying the housings, and means for 
rotating the housings within the gables through 180 deg.; meuns 
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for driving the rolls comprising a gear shaft parallel with the 
roll axes coupled to one thereof and lying in a horizontal plane 
intermediate the planes of the roll axes, a second similarly 
arranged gear shaft coupled to the second roll; means for 
driving said gear shafts, universal couplings between said gear 
shafts and said means, and a counterbalancing device between 
said gear shafts comprising a flexible member connected to said 
shafts and a fixed pulley over the shafts, and over which said 
flexible member passes. There are five claims. 
1,025,190. Frierion Crurcn, A. EF. Jacobson, Minneapolis, 
Minn. Filed November 2nd, 1910. 

The invention consistx in a combination with axially aligned 
driving and driven shafts. of clutch members secured to the 
adjacent, ends of these shafts. One of these clutch members has 
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an annular groove in its face and the other has a co-operative 
annular flange formed in its back with an annular groove. A 
friction shoe engages with the last-mentioned annular groove, 
and actuates means between the first-mentioned clutch member 
and the shoe. There are five claims. 
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SUPERHEATED STEAM-—ITS EFFECT UPON 
POWER IN THE CYLINDER. 
By CHARLES R. KING. 

In expanding, superheated steam loses its pressure 
at the same rate as saturated steam plus the loss of 
pressure due to its great fall of temperature when 
expanding behind the piston. The decline of pressure 
with superheated steam is, consequently, due to 
two causes, that is, compound reduction. 

The following study, dependent upon a new theory 
for revealing graphically the thermodynamic effect 
of superheated steam in the cylinder, has resulted 
from the recognition that in actual daily practice 
the mechanical work developed outside the cylinder 
is invariably less with superheated steam than with 
saturated steam, the decrease being proportional to 
the added temperatures and, in less extent, to the 
reduced total heat in B.Th.U. In this theory, as in 
practice, superheated steam is shown to be entirely 
the reverse of an economical motive fluid in the 
cylinder. 

In effect, the net economy which attends the pro- 
cess of superheating is already attained before the 
steam enters the cylinder; and, while it decreases 
the power capacity of any steam cylinder, it increases 
the capacity of the boiler from which the cylinder is 
supplied. Here there is no question as to the net 
economy of steam dilatation by means of superheating. 
‘The brilliant results by superheating realised in every 
class of steam engine—marine, locomotive, and 
stationary—were as securely proved by the extensive 
superheating practice of 1840-1870 as ever they have 
been since the revival of that practice in the last 
few years. A net coal economy of 40 to 50 per cent. 
was as frequent in the practice of over half a century 
ago as 15 to 20 per cent. economy is at the present day, 
although using now, as then, almost the same class 
of superheaters—which, in fifty years, have not been 
imade so much more efficient as “‘ steam dilators ” 
as they have been modified in minor details affecting 
convenience of their attachment to the boiler. 

There can be no doubt as to the ultimate gain by 
superheating after so much that was’ published in 
these pages between the years 1856 and 1870. The 
new theory here propounded rejects entirely the present 
universally accepted theory that superheated steam 
increases power in the cylinder, but, on the contrary, 
shows that as a motive fluid it loses more pressure 
during expansion in the cylinder than does wet 
saturated steam as expanded under those usual and 
customary methods of expansion which are found 
with each quality of steam to realise the greatest 
heat economy of the whole set—generator and engine. 
The latter conditions prohibit, even if they could be 
realised practically, the only means by which any 
given volume of superheated steam could expand 
with the same total average piston pressure—not 
M.E.P.—that is attained with saturated steam; 
the means here indicated being, of course, the main- 
tenance of the same degree of superheat throughout 
the whole stroke of the piston. In practice the only 
experimenter who appears to have ever approached 
the attainment of such a result in a working engine 
was Denis Papin, in the year 1705, when he introduced 
within the cylinder itself the medium by which the 
steam was distended in volume. As the superheat 
was added subsequently to admission to the cylinder, 
the steam did not undergo that ‘‘ heat collapse ’’ in 
the cylinder which ensues after ordinary super- 
heating in the generator. 

In this examination the thermal values of the 
different steams introduced into the cylinder are 
first noted, and the greatest volume to which each can 
expand with the volumes corresponding to its respec- 
tive temperatures or pressures is then observed. 
From a theoretical diagram thus plotted the writer 
has traced with a notable approximation to fact 
the peculiarities of form by which the practical 
indicator diagrams of superheated and saturated 
steam differ so characteristically from each other. 
The theoretical diagram, Fig. 1, on page 138, is, 
in all probability, with scale of superheats, the first 
of its kind that has yet been originated or published, 
and for it the writer, after a special comparative 
study of many hundreds of indicator diagrams of 
every kind and description, claims not only that 
it demonstrates graphically why it is physically 
impossible for superheated steam to develop, at 
parity of measures, the same power as saturated 
‘steam in the cylinder, but that it also contains all 
essential elements for the design of steam cylinders 
proportioned to the qualities of the steam to be 
employed. It is, in fact, a chart of steam tempera- 
tures, pressures, and volumes in the cylinder during 
adiabatic expansion. 

In this case the diagram represents the theoretical 
expansion by Boyle’s law of both saturated and super- 
heated steam from an initial pressure of 175 Ib. 
absolute, or nearly 160 Ib. above atmosphere. For 
the superheated steam ‘a superheat of + 250 deg. 
Fah. is givén, according to the scale on the right-hand 
side of the diagram. Up to the point of cut-off 
1 cubic foot of steam of either quality is: admitted 
to the cylinder ; of this unit volume the superheated 
steam owes 27-4 per cent. of its whole to its tempera- 
ture of 620-8 deg. Fah. The steam is distended in 
volume by over one-quarter of its original amount 
by superheating it, which process decreases its specific 
density from 0-3843 lb. to 0-2749 lb. per cubic foot 





of volume. These density figures are incidentally 
recorded on the diagram for reference purposes, 
but they have not the slightest value in the calculation 
of thermodynamic results in the cylinder. They 
concern only the steam generator. They merely 
show that in the boiler 27-4 per cent. less water 
serves to generate a cubic foot of steam of 27-4 per 
cent. lower specific density. 

From an analysis of work in the steam cylinder 
alone, such as occurs here, it is essential to exclude 
all reference to specific densities or weights, for these 
at once involve boiler efficiency ; and there is no case 
in which these are introduced without confusing 
the calculation of cylinder work. This is, however, 
sometimes done, and we can point to certain scientific 
articles in which a saving of 27-4 per cent. of water 
and of steam is first claimed on the side of the boiler 
and subsequently in the same column a saving of 
27-4 per cent. per cubic foot, by eliminated condensa- 
tion, in the cylinder, this calculation being made 
upon the specific weights of steam in the cylinder. 
From the latter it is argued, plausibly enough, that 
after increasing the volume of the steam by 27-4 per 
cent. in the boiler by means of superheating there is a 
subsequent and additional saving of 27-4 per cent. 
per pound weight of steam consumed in the cylinder. 
It is by means of thus estimating the thermodynamic 
effect of two different qualities of steam in measure 
of their weights that the real action of superheated 
steam in the cylinder has been so obscured up to the 
present time, and this error of comparing the work 
done on the basis of the weights or densities of 
saturated and superheated steam cannot be too 
insistently pointed out. From doing it a totally 
erroneous statement results. A cylinder cannot 
measure off steam under its valve in terms of density, 
but by its volume alone, this volume corresponding 
to its pressure in the saturated steam or to its tem- 
perature in the superheated steam. When the 
standard of density is introduced in the calculation 
of the work done by steams of entirely different 
thermal properties it is impossible to avoid error 
and confusion, as is abundantly testified by so much 
already written upon this subject. Were it not for 
these errors in current literature, this article would 
have no raison d’étre. 

Starting with a given unit volume of steam at a 
stated pressure and at widely different temperatures, 
we can lucidly follow up the thermodynamic result 
in the cylinder with perfect ease, as given in the dia- 
gram, Fig. 1. We may, by overlaying this theoretical 
diagram with any number we may choose of real indi- 
cator diagrams made with saturated steam or super- 
heated steam taken at any piston speed—as will be 
done in the course of this article—recognise at once 
the remarkable similarity of form and of area which 
each class of steam work bears to what may be 
termed this master diagram. The diagram factor 
will be found of very low value, thus proving the relia- 
bility of these curves—Fig. 1. 

In establishing the different principles of expansion 
by the two classes of steam in such pronounced 
contradiction to the universally accepted theories 
of the present day, the writer has carefully investi- 
gated those technics of everyday working conditions 
in cylinders, with which scientists do not always show 
themselves to be perfectly dcquainted, and which 
turn greatly upon the actual temperatures of the 
steam at the end of each piston stroke. 

In comparing the work done by saturated steam 
and superheated steam in the cylinder everything, 
in fact, depends upon this terminal temperature. 
In order that an engine shall work economically 
a first requirement is that it shall discharge the 
least possible heat above saturation degree into the 
atmosphere. The final pressure should also be low ; 
but with this condition there is a limit, since a certain 
balance of pressure is necessary in that class of steam 
engine where the fire is to be effectively maintained 
by the draught created by the exhaust steam. With 
superheated steam the ideal is to operate—here we 
are obliged momentarily to turn to the boiler— 
in such way that the exhaust steam_shall have a 
temperature as little above that-of saturated steam 
as possible. At the International Railway Confer- 
ence of 1911 a question was raised as to the waste of 
heat by the steam being still in the superheated state 
when discharged to the chimney, and the chief loco- 
motive engineer of the P.L.M. Railways then gave his 
experience that the degree of superheat currently 
employed on those lines was not really too high, 
as was proved by the fact that its exhaust tempera- 
ture was only about 9 to 11 deg. Fah., concluding 
this statement with the remark: “And 11 deg. 
Fah. superheat is not far removed from its total dis- 
appearance.” 

An important fact to be noted here is that in all 
engines of the locomotive class, whether compound 
or simple, we are obliged to admit that the superheat 
in the steam at the end of the piston stroke, before 
the piston’ commences its return course, is neces- 
sarily very low, as is adequately proved by the 
indicator diagrams which invariably show the thin 
“toe” at this ‘point, denoting that the increase 
of steam volume has proceeded at a slower ratio than 
with saturated steam with respect to the volume swept 
through by the piston. This, then, is the current 
practice, and this practice is proved to be productive 
of the greatest fuel economy by means of superheating. 
It is precisely this fact, however, which determines 








the lower power output in any steam cylinder of any 
dimensions when superheated steam is introduced. 
The lower the temperature at. exhaust, and the 
higher the temperature of admission, the greater 
becomes the “heat gradient ’’* betweep admission 
and exhaust, and hence the more rapid the descent 
of temperature in the cylinder, as also of the pressure, 
because the specific volume of the steam falls in pro- 
portion with its decline in temperature, and thereby 
entails a corresponding drop in pressure. 

With saturated steam this “heat gradient” is 
much less, and, as the temperature declines so much 
more slowly, so also does the pressure that is due 
to the more rapid increase of its specific volume as 
the piston advances. This gives the “ fat-toed ”’ 
diagram. : 

For the present it is inadvisable to proceed beyond 
the thermodynamic aspect, or to enter upon any 
discussion of those accidents involving a change 
of state in the steam, of which so much has already 
been written, which has helped to retard the 
comprehension of the real cause of the net economy 
resulting from the use of superheated steam, inclusive 
of its generation and utilisation ; but at a later stage 
recent typical indicator diagrams will be given show- 
ing, on one hand, highly superheated steam admitted 
during half of the stroke to one cylinder—and there- 
fore in direct connection with the source of heat 
during that interval—and, in another cylinder, 
ordinary saturated steam of about 20 per cent. 
less pressure than the superheated steam, but entirely 
severed from connection with the boiler before the 
valve opened—it being the re-evaporated steam of a 
preceding expansion—and now admitted from the 
receiver to a second cylinder during half-stroke 
behind a piston that is running at an equal, or higher, 
speed than the superheated piston, the indicated mean 
effective pressure being the same in each case. By 
this anticipation of the subject it is expressly intended 
to show that we may safely consider work done 
by the two steams by means of theoretical diagrams 
without resort to those arbitrary pressure deductions 
which are ordinarily made—say, 30 per cent. to 
50 per cent.—from saturated steam diagrams, in order 
to account for a water consumption which may, and 
does always, vary very greatly, according to different 
methods of engine operation, but without affecting 
in the slightest degree the coal consumption per horse- 
power. This variation in the specific density of the 
steam consumed is usually made to appear as lost 
steam by “ initial condensation,” of which the indi- 
cator is said to yield no account whatever, except 
as may appear subsequently from the re-evaporation ; 
but the problem then becomes more complicated, 
and the argument is vitiated by the fact that this 
momentary upward curve of ‘“re-evaporation ”’ 
is relatively the same also with highly superheated 
steam, with which the “initial condensation” is 
claimed to be absent. Avoiding this labyrinth of 
assumptions and errors, we proceed with the theoretical 
argument, assuming p x V = constant in the expan- 
sion of both steams, and then subsequently examine 
real indicator diagrams as the test of this new theory. 

The specific volumes corresponding with the steam 
pressures and temperatures referred to throughout 
this article are to be found in the latest (1912) edition 
of the ‘‘ Steam Tables ’’ of Marks and Davis (Long- 
mans, London), which is based upon the most recent 
investigations ‘upon the properties of steam at all 
pressures up to 600 Ib. absolute and at all tempera- 
tures up to + 600 deg. Fah. of superheat, besides a 
table of total heat and entropy for steam super- 
heated from + 700 to 2000 deg. Fah. at from | lb. to 
600 Ib. absolute pressure. 

In the construction of the adiabatic curves of Fig. 1, 
according to common methods, only the terminal 
values were considered, as follows :— 

Quality of steam. 

Saturated. Superheated. 
Deg. Fah. superheat, initial ... sag .. + 250 

tei 


si 99 ss rminal 0 + 10 
Initial pressure, absolute... ... ... ... 175 Ib. 175 lb. 
Corresponding volume at the specific 

denaty, ow. £6. 4V 6)... 0. cee - ove 5 — 
Terminal presture, absolute ... 15 Ib. 2 { r > + 
Corresponding volume at the specific s 

density, cu ft.(V¢) ... ... .. 2. 26-27)... 26-7 


Per unit-volume of steam introduced to the cylinder 
the respective expansion of volumes designated is 
therefore :— * 

Vt 


Saturated —. = 10.10 
Vi 
Vt 

heated —.. =_ 7.35 
Superhea’ Vi 


The lessened expansive potential of the superheated 
steam here indicated is due exclusively to the cir- 
cumstance of its steep “‘ heat’ gradient in the cylinder. 
If, at atmospheric pressure, it still retained the initial 
superheat of ++ 250 deg., its terminal volume would 
be in the following an “‘isothermic”’ expansion, 35:36 
cubic feet, and its number of expansions 

Vt _ 9.99 

Vi 
from which is clear the fact, confirmed by practice, 
that the higher the terminal superheat and the lower 
the initial superheat the more nearly does the result 
rise to that of saturated steam. , 





* “ Superheat gradient ” would be more correct in this instance, 
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The respective curves, plotted exclusively from the 
terminal volumes, coincide at the intersecting ordi- 
nates with the different respective pressures and tem- 


peratures for steam that are to be found in the | 


“Steam Tables”? above referred to. For example, 
ordinate 2, representing a twofold expansion of the 
initial volume, crosses the pressure abscissa at 69 Ib. 
gauge, or 84lb. absolute pressure, of which the 
specific volume given in ‘“‘ Tables ”’ is 5-2 cubic feet 
that is, 2 x 2-6 = 5-2 cubic feet, without, of course, 
the reduction to the initial unit volume of one cubic 
foot that is adopted in this diagram, Fig. 1. (Small 
fractions are involved, but are omitted here merely 
for greater simplicity.) 

‘To find the corresponding volume for superheated 





REFERENCES TO DIAGRAMS, Fics. 1 AND 2. 








| nosed toe’ of the saturated steam. 


| 
| 
| box vacuum 
| 





| part of the stroke—shown in the diagrams by a thin, 
| sharp tapering “toe” in place of the thick ‘ bull- 
The pressure 
at the higher velocities being almost entirely exhausted 
at stroke end, the back pressure falls, inevitably, 
correspondingly low, thus giving rise to a low smoke- 
and also to various smoke-box ex- 
pedients to maintain the draught on the fire. 
Practice shows that the lower mean effective pres- 
| sures resulting from high initial superheats can be com- 
| pensated in one way, and in only one way, where the 
| initial volume is the same as with saturated steam up 
| to the point of cut-off, and that is by raising the steam 
| pressure. Effectively, superheated steam _ entails 
' higher steam pressures. Actually, it does not, because 














/ 
|\epe is « sles q 
jog n,at| a “ Ie =i? 2 Ss 
T bs Degrees ‘Total heat, | 3 ¢ 20 —aog |& ie 3 
No. Quality of steam. ae superheat, B.Th.U. 3 a> =o g £3 a 5 i) 5 ais 
, ; Fah. perlb |S See. 6°'S ip B/E = 
re “re & Zz o,=s4 
; & 88 5 18 aA? = 
| 8 Big *¢b6 5 
fetes ikea : —_ | 
1 | Saturated 175 370-8 0 1195-9 | 2-6 15 26-27 10-1 
| 
1 | Superheated 175 620-8 +250 1328-7 | 3-63 
+10 -— - 15 26-7 7-35 
2 | Superheated ... 202 624-7 +242 1328-9 3-15 
+ 10 -- 15 26-7 8-47 


On Reading the Curves. 


In Fig. 2 observe: 
Pressure at this point, 114 1b. for both 


Saturated volume corresponding, by diagram, 1-5 x 2-6 

Saturated volume corresponding, by steam tables, 
Superheat abscissa { Superheated volume corresponding, by diagram, 1-5 x 3-15 
\Superheated volume corresponding, in steam tables, 


130 deg. Fah. 


Superheat expansion curve crosses saturated curve, to fall beneath, at ordinate 1-5 (1-5-fold expansion). 


steams, with volumes as follow :— 
3-9 cu. ft. 

3-91 cu. ft. 
4-72 cu. ft. 
4-73 cu. ft. 


Wu 


Fig. 1. Expenditure of B.Th.U.’s per cubic foot of initial steam when expanded, at 15 lb. final pressure, to volumes given above, 


= about 9 per cent. greater when superheated, as follows :— 


B.Th.U. per Culne Foot of Steam. 


Saturated 
Superheated ... 


steam at that ratio of expansion it is only necessary 
to refer to the scale of temperatures erected on the 
right side of the supposed steam cylinder across 
its diameter. Ordinate 2 intersects superheated 
steam about the pressure abscissa of 68 lb. absolute 
(53 Ib. above atmosphere) in line with the tempera- 
ture scale of + 88 deg. superheat, at which the specific 
volume is 7-26 cubic feet—that is, 2 x 3-63 = 7-26 
cubic feet, according to the tables,which are, as before 
said, not reduced to the standard unit of one cubic 
foot, as employed in this diagram, Fig. 1. 

Similar examples might be given for each ordinate 
representing the other expansions of volume or ratios 
of expansion, and they would be found to be fairly 
exact, having regard to the small scale of the original, 








Initial volume. 





Terminal volume, 
366 


higher boiler pressures, meeting with disfavour, the 
expedient is ordinarily employed of using a longer 
cut-off, and therefore a greater volume of steam per 
stroke. Larger cylinders are also employed to avoid this 
difficulty, but this, of course, neglects the mean effective 
pressure, and the increased power is then merely 
realised by means of the larger piston area. 
expedient conceals the real fact that the power 
development is really less with superheated steam, 
and these devices—these devices alone—have given 


currency to the idea, and it is only an idea, that super- | 


heated steam is the more efficient motive fluid, 
because under the conditions shown in Fig. 1 it uses 
27-4 per cent. less weight of steam per cubic foot 
admitted to the cylinder by reason of “ eliminated 





Each | 


| the case of attachments for testing purposes. 





diagram Fig. 2, the superheated steam being in direct 
connection with the boiler and _ superheater 
during half the stroke, while the saturated stean:— 
re-evaporated—of 20 per cent. lower pressure develops 
the same mean effective pressure, although the 
steam was measured off from the boiler and all con. 
nection with the boiler closed even before the stroke 
began. 





INSTITUTION OF MECHANICAL ENGINEERS, 
No. II.* 

Tue Conference was resumed in the Central Hall 
of the Municipal Technical College, Belfast, on July 
3lst, the President, Mr. Edward B. Ellington, in the 
chair. 

The first paper taken was that by Mr. Danicl 
Adamson, ‘* Wire Ropes for Lifting Appliances and 
some Conditions that Affect their Durability.” We 
reprint this paper on page 159. 

Mr. Robert Matthews said he could not accept the 
conclusions stated in the paper, as the bases upon 
| which the author had founded them appeared to be 
| somewhat contradictory. 

Mr. Basil Wilson was of the opinion that Mr. 
Adamson had been inclined to underrate the import- 
ance of reversed bends in wire ropes. In that con- 
| nection it would perhaps be interesting to quote 
| experience gained with the lift at the Belfast Municipa! 
| Technical Institute. In its original condition the 
| ropes by which the lift was worked had two reversed 
| bends and three primary bends. Under those cir- 
| cumstances and with an average of between 400 to 
500 lifts per week the ropes lasted nine months. It was 
decided to alter the arrangement of the ropes so that 
| there should only be one bend and that a direct one. 
That had been done more than twelve months ago, 
and the ropes were still in good condition. Another 
| point which had to be considered in lift work was what 
was known as a half bend, and he asked for the 
opinion of the author as to the character of the dete- 
rioration which would arise through half bends. Was 
it to be assumed that it was 50 per cent. of the ratio 
of the complete reverse bend? His own opinion 
was that the effect of a reversed bend was to reduce 
the life of a rope by about 70 per cent., and that 
applied with special force to those cases in which the 
rope passed its entire length over the pulley. 

Mr. J. Hartley Wicksteed referred to tests he had 
carried out with ropes, and said that all direct testing 
indicated that the breaking of a single wire affected 
the strength of the whole rope, even one made up 
of a large number of wires. A practical point might 
be raised in connection with the difficulties which 
had been encountered in the attachment of ropes, 
and his own observation led him to believe that 
the same care had not been devoted to these 
attachments for ordinary service conditions as in 

The 
impor 








question of attachment was particularly 
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and sufficiently so for the purpose of this demonstra- | condensation,” and this condensation, being elimi-| tant in the case of the wire} ropes used in the 


tion. With curves carefully plotted on millimetre 


nated, enables the cylinders to be made 27-4 per cent. 





squared paper of twice the area of this page, it is evi- | larger in volume to take up the greater volume of 


dent, from this small first example of the system, that it | steam which accrues from the 27-4 per cent. less | 


would satisfy all requirements for estimating the | weight of steam used. By this saving and the greater 
probable mean effective pressures of the different | power effect in the cylinder the superheated steam 
steams when designing cylinder volumes. In the | enables, it is claimed, steam pressures to be reduced. 
examples the atmospheric pressure is taken as 15 Ib. | All these claims are classic in the literature of the day. 
instead of 14-696 lb., because the unit of 151b. |The real facts are totally opposed to these state- 
enables an easier reference to Marks and Davis’ | ments, for superheated steam must necessarily have 
tables, where the pressures are not stated in fractions | its pressure raised very much above that of saturated 
of pounds. 


steam to develop the same horse-power at the same 
Itis obvious that the curves of Fig. 1 may serve | 


cut-off in the same cylinders running at the same speed 
at any of its ordinates to ascertain probable pressures | as saturated steam. 
at the point where the valve closes, and whence the | The theory of this, confirming the practice, is | 
pressure falls still more rapidly up to the end of the | exhibited in diagram Fig. 2, where the pressure for 
stroke. | the superheated steam is 187 ]b. gauge, or 202 lb. | 
From this theoretical diagram we see precisely | absolute pressure, as compared with 160 lb. gauge | 
why in real indicator diagrams the one from super-| pressure for the saturated steam. This higher | 
heated steam invariably follows certain peculiar | pressure for superheated steam compensates it | 
characteristics markedly distinguishing it from the | approximately for that loss of area in the diagram | 
one made by saturated steam. The steam pressure | due to the rapid decline of its temperature during | 
falling very rapidly with the extreme temperature | expansion. 
variations of each stroke, drops usually much below | 
that of saturated steam, and ends with a very low | practice, typical indicator diagrams will be shown | 
effective pressure behind the piston during the latter ' which closely fit into the curves of the theoretical ' 


deep level mines of the Rand, which were nearly 
a mile in depth. In service at that depth the rope 
exhibited a tendency to alternate twisting, and this 
had a serious effect upon the rope at the point of 
attachment. With regard to the testing of ropes 
concerning which some misconceptions appeared to 


| exist, he would remind the Conference that there was 


Ree | bends in the same direction. 
In a later article, descriptive of the latest working | durability of the ropes from 30 to 60 per cent. 


a testing machine on the market which would put 
as much wear on a rope in ten minutes as it would be 


| subjected to in practice in ten years. 


Dr. W. H. Maw said that the mistake was fre- 


| quently made of putting wire ropes into practice 


under conditions which, although quite satisfactory 
for chains, were not suitable for ropes. A common 
practice in connection with foundry cranes and cranes 
serving steam hammers was to have a 90 deg. bend 
in one direction, a 180 deg. reversed bend, and a 
90 deg. bend in the same direction as the original bend. 
He was recently at Messrs. Tannett, Walker and Co.’s 
works, and was shown an alteration in the arrange- 
ment of their cranes, which resulted in getting all the 
This had increased the 
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Mr. James, of Derby, gave details of experiments 
which he had carried out in order to determine when 
wire ropes should be scrapped. These had led him 
to the conclusion that the strength of a rope, other 
things being equal, decreased proportionately with the 
number of broken wires, irrespective of whether they 
occurred in the same strand, or whether divided 
among the various strands. The final conclusion 
arrived at was not to continue working wire ropes on 
his cranes with more than 4 per cent. of the wires 
broken. 

Mr. Burke, of the Belfast Harbour Works, said that 
they scrapped all their ropes after 10,000 lifts. A Tin. 
rope, lifting 100 tons, would last for ten years under 
the conditions at Belfast. 

Professor H. 8. Hele-Shaw said that absolutely 
nothing was known about the question of wear at the 
point of contact. This matter had come prominently 
under his notice in connection with an accident at the 
Robinson Deep Mine some time ago in South Africa, 
when forty Kaffirs were killed by the cage dropping 
three or four thousand feet. A close inspection of 
each strand of this rope showed that where it came 


Fig. 2—SINCLE SAWING MACHINE 


to perfection” the band and circular type, curiously enough the 
straight-blade reciprocating sawing machine has been, com- 
paratively speaking, neglected. The advantages of the hack- 
sawing machine are :— 

(1) The comparatively low cost of the machine and blade, 
and the fact that the blade can be made any temper to suit the 
work, 

(2) In comparison with the circular saw, it will cut any depth 





Fig. 1 








that the frame which holds it will admit of. Extra depth does 
not necessitate extra cost of blades, and it will cut any length 
within Gin, of the length of the blade. A circular saw, taking the 
boss in consideration, will not make a cut much deeper than 
one-third of its diameter, and for every extra inch in depth the 
saw must be increased 2in. and 3in. in diameter. It is a most 
expensive and cumbrous tool, necessarily fairly thick and 


Since the pressure on the blade must be considerable, an abso- 
lutely reliable release on the return stroke must be provided. 
In connection w'th this, the author has found from experi- 
ments that, unless the weight was heavy, it made little or no 
difference whether the blade was 1eleased on the return stroke 
or not, but with a very heavy weight the blade would be quickly 
destroyed. 

Taking the points just mentioned seriatim, the blades have not 
been brought to the high quality now described without a great 
deal of pains and trouble on the part of the makers, who have 
been kind enough to assist the author in this respect. The 
points which appear to be fairly established are :— 

(1) For ordinary work the coarse-pitch tooth, not less than 
ten to the inch, is the best. They cut better, they clear them- 
selves better, and there is better opportunity to give side clear- 
anee, which is specially necessary in the deep blades necessary 
for heavy machines, 

(2) To make the blade strong enough to take the weight that 
the teeth will stand, it is not necessary to do any special temper- 
ing for this purpose. If the temper is right for the teeth, it is 
right for the back of the blade. 

(3) Extra strength must be obtained, not by extra thickness 
but by extra depth. Extra thickness does not help in any way. 
If the blade is 20 per cent. extra thick it requires exactly 20 per 
cent. more weight put on to get through the work in the same 
time. Theoretically, the thinner the blade the bettei, but in 
practice the deep blades must be made thicker for convenience 
of manufacture, because makers find it too difficult to harden 
deep thin blades absolutely straight, and it is evident that the 


Fig. 5—-SHAPING MACHINE SAW 











MULTIPLE SAW 


Fig. 4—7in. 


into contact with the pulley it was worn through in 
many cases, and all the wire that touched the pulley 
was worn away in a semi-circular manner. The reason 
for this had never yet been explained, and there was 
no reference to it in any text-book. This accident, 
and the investigation which followed it, had led to the 
abandonment of flat ropes, on account of the 
impossibility of prising them open for purposes of 
inspection. There was not the slightest doubt that 
there must be a grip on the large pulleys, such as 
were in use at the Robinson Mine, under the enormous 
stress which existed, and that the wire was worn by 
the actual taking on and off owing to the stretching. 
He suggested that the Institution should seriously 
consider the appointment of a committee to investi- 
gate this most important subject. 

A hearty vote of thanks was accorded to the author 
for his interesting paper. 

The next paper taken was that by Mr. C. Wicksteed, 
“Reciprocating Straight-blade Sawing Machines ” 
An abstract of this paper is as follows :— 

THe author proposes in this paper to discuss the merits of 
the straight-blade reciprovating saw for metal work, and to 
point out that, although great pains have been taken to bring 
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Fig. 7—SAW FOR STEEL CASTINGS 


| exceedingly difficult, if not impossible, to get quite hard, and 


| 





| if made quite hard is of course liable to break up. 


(3) In many cases the band saw must be cut in order to be 
threaded through the work, and, like the circular saw, it is almost 
impossible to get it quite hard ; moreover, it is dangerous to 
use if it is hard. 

(4) Another advantage of the straight blade over the circular 
saw or a lathe cutting-off machine, is the narrowness of the cut, 
say, ,,in. instead of jin. This, so far as the circular saw is 
concerned, at any rate, reduces the power taken in exact pro- 
portion to the width to be cut, and in both cases it usually saves 
material enough to pay for the whole operation. That is to say, 
if the material saved by the narrow cut as against the wide one 
is taken into account at the end of the day, sufticient material 
will have been saved to pay for the whole cost of cutting, in- 
cluding establishment expenses. 

(5) The power taken is about one-fourth of that taken by a 
circular saw. One unit will cut 80 superficial square inches, 
which is equivalent to eleven bars of 2in. diameter or three 
heavy section girders, 20in. by 7}in. 

When once convinced that the straight-blade reciprocating 
machine had great theoretical advantages over its competitors 

the circular and the band saw-—it did not take very long to 
discover the principles on which it must be made :—({1) The 
blade must he kept absolutely firm and perfectly square with 
the work. (2) It must be strong enough to stand all the weight 
that the teeth will take without breaking. (3) The blade must 
be made of the highest possible quality of steel with the best 
cutting edge that is practicable. (4) The machine must be well 
designed and work the blade without spring or vibration (5) 


deeper the blade the more difficult it is to keep the clearance. 
The blades used by the author vary from jin to 2in. in depth 
and from 19 to 16 wire-gauge thick. 

(4) The greatest weight that a tooth will take without injury 
must be ascertained, and the blade must them be made strong 
enough to take it. This weight the author finds at present to 
be about 7 |b. per tooth or 70 Ib. per inch. A weight of 210 Ib. 
is therefore put on a 6in. machine, which enables it to use prac- 
tically the full capacity of the blade up to a din. round bar. 

As the machine gets larger the proportion of weight is increased 
Thus in a 15in. machine 700 Ib. is put on, so that the machine 
will use the ful! capacity of the blade when sawing a 10in. surface. 
The proportion is increased in this way because it is presumed 
that the 6in. machine, for instance, will principally be doing 
smaller work, and that the larger machines are intended for 
large work which it is important to get through as quickly as 
possible, 

After having said this much about the blades, it is hardly 
necessary to point out that a machine very different from those 
usually employed must be designed to work them. Most of 
the old designs were more useful as warnings than examples. 
In getting out a new design, the author’s ambition was to make 
a reciprocating sawing machine in the form of a first-class 
machine tool, on simple and sound mechanical principles that 
would utilise all theduty that a high quality straight blade was 
capable of taking. 

The author then described in detail machines that 
have been fully dealt with in THE ENGINEER of 
September 16th, 1910, and July 2Ist, 1911. The 
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feature of later designs is the hydraulic relieving gear. 


The stroke in the author’s machine is from 5in, to 8in. The 
longer stroke adopted in the larger machines was not found 
necessary to get md of the swarth, but simply because it was 
found advisable to reduce the strokes per minute, as the lengths 
of the frames increased, the momentum given by the smal 
relief lift becoming too much. : 

The question of the relative length of the blade to the stroke 
and diameter of the bar is interesting. A long stroke should 
be avoided, as it entails a correspondingly long saw blade as 
well as a more cumbrous machine. If there is no lift on the 
return stroke the stroke must be as long as the section cut, 
in order to get rid of the swarth. Fig. 1 shows a 12in. section 
being cut with a machine having only a 6in. stroke. The middle 
part of the blade—shown blackhas no opportunity of getting 
rid of its swarth, and will therefore take the greatest part of 
it backwards and forwards. With a sufficient lift on the return 
stroke, however, the swarth is dropped and raked 6in. forward 
on the cutting stroke, and it is thus only necessary to make the 
teeth deep and large enough to hold the swarth created in two 
strokes. 

The result of all the improvements made by the author is 
that sawing can be done practically true, say, to a hundredth 
part of an inch in a 6in. bar, and mild steel can be cut at a speed, 
roughly speaking, varying from lin. to 2in. square per minute. 
The breakage of the blade is exceedingly rare, and those of the 
best quality will often last several days. 

The machines are made in several forms. The single sawing 
machine shown in Fig. 2 is constructed for sawing pieces of 
large dimensions quickly and correctly Fig. 3 shows another 
variety, a machine for cutting tramway rails in position. This 
machine rests upon two angleirons, which in their turn rest upon 
the two rails. It is only necessary to disturb the pavement 
for the frame. The main features of the machine are standard. 
It makes a straight clean cut through the rails, no matter how 
hard, in about twenty minutes. and one blade will make from 
about twelve to twenty cuts before it is worn out. The multiple 
saw—Fig 4—is specially designed to cut off blanks for dies 
and similar duplicate work. By a rack arrangement—Fig 6 
—these blanks can be cut as thin as ,',in.; with the more usual 
arrangement of adjustable frames—shown in Fig. 4—they can 
be cut from jin. thick to the capacity of the machine. 

What is called the shaping machine—Fig. 5—is another 
variety. ‘This machine is provided with a table like a shaping 
machine on which the work is placed. By this means the work 
can be brought to the required position under the blades. 
Two blades are provided which can conveniently be adjusted 
in alignment from Hin. apart to the full capacity of the machine, 
usually about 5in. It is more particularly useful for cutting 
out joints of all sorts, splitting brasses, and so on. 

Another variation of pattern is the runner saw—Fig. 7. 
This is specially designed to cut runners off steel castings, which 
are bolted on the front or the side of the table. The whole 
head is made to traverse a foot sidewards so as to reach the 
runners ; it can also be lifted and put forward on the hed if 
necessary. The saw is brought on one side of the guides so 
that it will cut runners quite flush to the casting where the saw 
holder does not foul. In the few cases where it would foul, 
it would cut flush within ,‘;in. The hard blades that can be 
worked with this machine make this method compare favourably 
in many ways with the circular or band sawing machines. 

Another vaiety which is in course of construction is a machine 
for sawing out webs of crank shafts. Here, as in the shaping 
machine, there are two blades, but the table is stationary, 
the crank shaft being bolted down on blocks to the correct 
position under the blades. A horizontal blade is also provided 
for cutting out the bottom of the crank shaft. This third hori- 
zontal blade works independently of the two vertical ones. 
The frame of this is constructed to hold a square file as well as 
the saw blade. The operation is as follows :—The crank shaft 
must first have one hole drilled in it, say, 1}in. or lin diameter. 
It is then bolted down on the blocks in position underneath 
the two vertical blades, and these blades are set to work. The 
file is threaded through the hole and attached to the horizontal 
frame and the hole filed out approximately square at the bottorn. 
To aceomplish this, the lower frame is attached to a table which 
can be raised and lowered by—hand.- There is also a hand 
traverse in the horizontal direction. The table is provided 
with a counterweight so that the filing out of the hole can easily 
be manipulated by the two hand traverses mentioned. After 
the hole is filed sufficiently square, an operation of a few minutes, 
the file is withdrawn and the blade threaded through instead. 
The horizontal blade is then put automatically to work. It 
is provided with a four-function automatic ram, like the other. 
and works independently and precisely on the same system 
There is usually so much less to saw horizontal!y than there is 
to saw vertically that the horizontal work will probably be 
finished some time before the vertical. When this is the case, 
the horizontal blade is removed and the frame drawn out of 
the way of the vertical saw before they approach near enough to 
foul. It will be thus seen that in the manipulation of the hori- 
zontal blade there is no time lost. A 9in. by 9in. crank shaft 
web may thus be sawn in sixty minutes to an accuracy of 7y, 
using about 2 horse-power. The outside of the webs can also 
be sawn at another operation, thus saving much valuable time 
afterwards on an expensive lathe. 


Mr. McLaren said his firm used the Wicksteed ma- 
chine, which, compared with the hand sawing machine 
had many advantages. The chief advantage was that 
it was possible to know whether the saw was doing its 
utmost. Another advantage was that it cost less to 
put in a new blade than the cost and the time chang- 
ing a broken one in a hand sawing machine. He was 
able to saw out crank shaft webs with his machine 
and generally it had worked very satisfactorily. 

Mr. Joseph Hill criticised the Wicksteed machine, 
particularly as regarded the idle return stroke. He 
said he held a brief for the circular saw, being the 
inventor of the flush-sided circular saw which he 
patented in 1885. In his opinion a circular saw, 
properly sharpened and cared for, was one of the best 
tools that could possibly be used for sawing crank shaft 
webs. With the Wicksteed sawing machine and 
crank they were cutting with a ribbon in tension, and 
the tension depended entirely on the hardness of 
the blade. If it were too hard it would snap, but if it 
were properly tempered, they could cut fairly well 
with it. A circular saw, however, could be pushed, 
and everything depended upon how the saw would 
stand up with pressure. The strength of the pressure 
exercised was enhanced by the way the saw was 
mounted. The flush-sided saw was not intended to 
obtain a level side, but was devised to return the saw 
in a straight cutting line, so that there was no friction 
on either side of the blade. In this way the circular 
saw would cut in the manner described by Mr. Wick- 
steed. 

Mr. L. W. Smith referred to the comparative cost of 
cutting with a new hack saw and a hand saw. In his 
opinion there was a great future for the straight blade 








reciprocating machine. His experience had been that 
the cost of running the modern hack saw as represented 
by the Wicksteed design was one-third more, after 
allowing for depreciation, interest, wages, saws used, 
lubrication, &c. He looked forward to the re-cutting 
of hack saws as a means of reducing the cost of work- 
ing them. Makers of hack sawing machines seemed 
to have designed them with the view of breaking as 
many saw blades as possible, and he hoped that atten- 
tion would be given to the production of more care- 
fully tempered blades than hitherto. 

Mr. Wicksteed, in reply, said he had been experi- 
menting, so far unsuccessfully, with a view to obtain- 
ing a good milling cutter form of tooth for his blades. 
A tapered blade, however, had given wonderful results, 
although it was expensive. At the end of a week it 
was as good as at the beginning. 

The last paper on the agenda was he Commercial 
Utilisation of Peat for Power Purposes,” which we 
published in our issue of last week. 

Mr. Malcolm said that dried peat had been used for 
locomotive purposes, but it could not be fired quickly 
enough to keep the boilers going. Personally he had 
not much hope of the ultimate success of the use of 
peat. 

Mr. George Andrews asked as to the present posi- 
tion of the electrolytic process for dealing with peat, 
which was introduced a few years ago. The Depart- 
ment of Agriculture had put up a plant somewhere in 
the Midland counties of Ireland. Would there not be 
a use for the tar by selling it for tar macadam ? 

Mr. Walter Dixon said he had paid a great deal of 
attention to this question during the past few years, 
and agreed that as a mechanical question it could be 
dealt with in a practical manner. The subject was 
also of interest to Canada and Sweden, in both of 
which countries investigations had been made and 
certain results attained. So far as England and 
Scotland were concerned, so long as coal could be 
purchased at anything like the present low prices, the 
utilisation of peat could not be discussed. He agreed 
with the author that a great mistake made hitherto 
was in regarding the water as a trouble. Experi- 
ments were in progress in Scotland with a view to 
manufacturing peat in competition with coal. He had 
also been giving a great deal of practical attention to 
the recovery of by-products, and quite recently his 
colleagues and himself had in a practical way over an 
extended period produced sulphate and ammonia 
from one ton of dried peat, which had a marketable 
value of 17s. It was conceivable that by concentra- 
tion in Ireland the peat sources could be utilised for a 
large electric power proposition, but it would require a 
large capital, which it would be very difficult to secure 
in view of past failures. 

Mr. Lacey Johnson, of the Canadian Pacific Rail- 
way, said that during the past few years a great deal 
of interest had been taken in the matter, and a great 
deal of experimental work had been carried out in the 
preparation of peat from some of the bog districts in 
Canada, but so far with not very much success ; 
perhaps they would need Irish experience to guide 
them. However, with coal now being found in so 
many places in Canada, the Canadian railway com- 
panies at any rate would be in the position of being 
independent of peat. The successful use of oil on 
locomotives was also a factor tending to keep the 
railway companies independent of peat. 

Mr. Pegg, in reply, emphasised the point that past 
failures had been due to the expensive processes of 
treating the peat before use. These had put the peat 
entirely out of court in commercial competition with 
coal. As showing what could be done with peat, he 
mentioned that Messrs. Hamilton Robb, during the 
coal strike, had been forced to use peat in a Stirling 
boiler, and the experiment had been quite successful, 
although it was hard work for one man to keep two 
boilers supplied with fuel. This was in addition to 
using peat for the manufacture of water gas for electric 
power purposes. 

On the motion of the President a cordial vote of 
thanks was accorded to the author of the paper. 

The formal part of the Conference terminated with 
votes of thanks to the many institutions and firms in 
Belfast who had extended facilities to the Institution. 
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THE DEPTFORD GENERATING STATION. 


On Wednesday of last week a small party was 
invited by the London Electric Supply Corporation, 
Limited, to visit its generating station at Deptford. 
Few stations have had a more interesting and 
chequered career than this, and that it has won 
through to success is due solely to the indomitable 
energy of its directors and staff. The present visit 
was planned in order that an inspection might be 
made of two large turbo-generating sets which have 
recently been installed, but the occasion also gave 
an opportunity for observing the remaining plant 
in the station. There is a curious mixture of types, 
some of the machines dating as far back as 1889, 
and some being rope driven, but in spite of this the 
works costs are only somewhere in the neighbourhood 
of .3 of a penny, and it speaks well of the efficient 
design of both engines and dynamos that such a 
result can be maintained. It calls up a feeling of 
wonder to see machines of the type of over twenty 
years ago still running, and doing good service, 








beside others of much later date, and a sense of ad- 
miration of their designers is evoked. "i 

All are agreed that the Deptford station as originally 
planned was before its time. That the idea was 
right has since been proved over and over again, 
among the latest examples being the station itself ! 
Mr. Ferranti’s original idea was to lay down 10,000- 
volt 10,000 horse-power machines. Such machines 
were actually designed and constructed and the 
engines to drive them direct-coupled built and de- 
livered, but they were never put to work. The time 
was not ripe for them; the mechanics of electrica! 
engineering were not sufficiently well understood, 
and they must be regarded as a gigantic failure, 
which, however, was within an ace of being a brilliant 
success. Some idea of the size of these machines 
may be gathered from the following particulars :- 
The shafts were 36in. in diameter, the armatures 
were 46ft. in diameter and the weight of the dynamo 
alone 500 tons. The speed was to be 60 revolutions 
per minute. Everyone must feel disappointment 
that they were not put into successful operation. 
Now, in the same building and in the very positions 
which were to be occupied by these giants are two 
10,000 horse-power turbo-generators, supplying high- 
tension current for working the suburban traffic 
on the London, Brighton and South Coast Railway. 
Mr. Ferranti, while still a young man, has been proved 
to have been right in his ideas; the failure, in the 
first instance, was a failure in detail. As evidencing 
the changes wrought by time in the sizes of generators 
to give the same output, we are enabled to reproduce 
in Fig. 1 line drawings of the 10,000 horse-power 
machines as designed by Mr. Ferranti and of the 
10,000 horse-power turbo-generators which are now 
running. 

The origin of the London Electric Supply Corpora- 
tion is well known; but we may just briefly outline 
it here. In 1882 a Commission was sent over to 
Paris by the British Government to visit the Elec- 
trical Exhibition of that year. One of the Commis- 
sioners was the Earl of Crawford, now chairman of 
the directors of the Corporation, and he, on his return, 
suggested to Sir Coutts Lindsay, who was the pro- 
prietor of the Grosvenor Gallery, that he should light 
the Gallery with the new illuminant. The idea was 
quickly taken up and in 1883 a small portable plant 
was got to work in an adjacent yard. The exper:- 
ment was so successful that numerous applications 
were received from the surrounding inhabitants for 
a supply of current. In this way the small plant 
became overloaded, and the Sir Coutts Lindsay Com- 
pany, Limited, was formed to construct a generating 
station, which was known as the Grosvenor Station. 
From this station a supply by overhead mains was 
given at 2500 volts over a wide area, bounded on 
the north by Regents Park, on the south by the river, 
on the east by the Law Courts and on the west by 
Knightsbridge. 

The original generators were made by Siemens, 
and the system of supply adopted was that of Gaulard 
and Gibbs, in which the transformers were .run in 
series instead of, as at the present time, in parallel. 
At first the lead and return circuits were taken along 
different routes, but in consequence of induction 
troubles with telephone circuits it was determined 
to run the two cables side by side throughout the 
district. This arrangement made the change to 
parallel working, which was adopted in 1886, all the 
more easy, and the change, which was carried out 
under the superintendence of Mr. 8S. Z. de Ferranti, 
the company’s chief engineer, was all made in two 
days. There were five separate circuits, a separate 
machine supplying each, the machines not being run 
in parallel. About 30,000 lamps were connected to 
the mains. 

Events moved rapidly. The demand for current 
became so great that it was evident that there was 
an opening for the erection of a very much larger 
station. It was deemed impossible to lay down such 
a plant as was contemplated within the crowded 
area of London, and eventually the site at Deptford 
now occupied was chosen. It was evident, however, 
that the voltage then used—2500—would not be 
high enough to enable a supply of current to be sent 
through the intervening distance economically, 
and Mr. Ferranti decided to adopt a pressure of 
10,000 volts—a course which was by a large number 
of experts including, it is said, Mr. Edison, declared 
to be impracticable. That it was not so, events 
have shown, but few know the difficulties which were 
encountered and overcome. We do not. propose to 
enter into them here, but merely state that in 1889, 
after the expenditure of enormous sums of money 
in experimental work, current at 10,000 volts was 
finally successfully transmitted from Deptford to 
sub-stations in London, through cables actually 
made in the works at Deptford. 

This feat was not the least meritorious of the com- 
pany’s engineers. In those early days the knowledge 
of what was required for the construction of a success- 
ful extra high-tension cable was by no means what 
it is now, and that a workable cable could be made 
with the apparatus at command is a matter for wonder. 
It was not only made, but much of it is still in use 
after twenty-three years’ working at a pressure of 
10,000 volts. We were given a small section of a 
piece of cable which had only beer. taken up last 
year, and we give a facsimile of it in Fig. 2. There 
is an inner conductor of copper tube having a cross 
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section of .25 of a square inch. Round this was 
wound in an ordinary lathe layer after layer of 
paper impregnated with Ozokerite wax applied under 
pressure. The thickness of this was about }in., 
and over it was slipped a copper tube, als» having a 
cross section of .25 of a square inch. The whole 
was then passed through a die until the copper | 
gripped the paper lightly, and the section of cable | 
was complete.as far as conductors went, though it | 
was subsequently armoured. The outer conductor 
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| were projected. 


| generated current direct at 10,000 volts. They are 
still running—being, in fact, at work at the time of | 


our visit—giving good and economical results. It 
was after these had been in operation some time that 


! 

| ran in parallel with the Council’s Greenwich station 
with successful results. The generators are star- 
| wound machines, so arranged as to be able to give 
|a single or a three-phase supply. They are now 


the 10,000 horse-power machines already mentioned | being used in conjunction with the newly installed 


At the present time the station is giving four | 
distinct supplies, viz.:— 

(1) The original 85 cycle 10,000-volt single-phase 
system used for lighting purposes, 


turbo-generators. 
These turbo-generators—views of which are given 


|on page 142—are running exceedingly well. The 


turbines were the first of the Parsons impulse-reaction 
type of machine to be built. The impulse blades 
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Fig. 1—-COMPARISON OF 10,000 HORSE-POWER GENERATING SETS 


was run connected to earth. These sections of 
cable could only be made in 20ft. lengths, so that an 
idea may be formed of the number of joints needed. 
There were thousands of them. The method of 
making them was to use a copper rod some 10in. 
long which was a tight fit in the hole in the inner 
conductor, to force it in until it had entered some 5in. 
into one of the ends. of cable to be joined, then to 
force on the next section of cable. The. plug formed 
the connection between the two Jengths of inners, 
and the outers were joined by a sleeve. There were 
about twenty-eight miles of this cable laid in all, 
and at first much of it was run on the walls and arches 
of the South-Eastern Railway Company’s line. 
Finally, however, it was all run underground. It 
was the pioneer of all high-tension paper cables. 
When the Deptford station was first started some 
of the plant from the Grosvenor station was trans- 
ferred to it. One machine was driven by belt by 
three Marshall engines, each of which could be coupled 
up to the generator as the load required. Two of 
the engines had a capacity of 250 horse-power each, 
and the other of 400 horse-power. At full load all 
three engines drove the generator, the belt of the 
400 horse-power engine being 3lin. wide. The other 
machine was rope-driven from a 750 horse-power 
Corliss engine made by Hick, Hargreaves and Co., 
Limited. The generators were at that time the largest 


(2) Direct-current three-wire 460 and 230 volts 
used for power and lighting purposes. 

(3) Three-phase 25 cycle 6600-volt current for 
large power consumers and traction purposes ; and 





Fig. 2-10,000 VOLT PAPER-INSULATED CABLE—FULL SIZE 


(4) The single-phase 6600-volt 25 cycle current 
used for the Brighton Railway. 

The six 10,000-volt lighting machines are by 
Ferranti and the British Thomson-Houston Company. 
They have been frequently described in our own 


are fixed in the grooves of the velocity wheel by two 
layers of caulking pieces, each independently caulked 
so as to get the strongest possible mechanical fixture. 
The intermediate and low-pressure ends of the turbine 
are of the usual standard reaction blading, built 
up on segments on the Parsons rosary threaded 
root system. There are four. groups of nozzles on 
these turbines, three of these being controlled by 
an automatic valve. As soon as one group of nozzles 
is being utilised to its full capacity, another group 
is automatically brought into operation. The fourth 
group of nozzles is controlled by hand, and is used 
to deal with overloads when necessary. The speed 
of the turbines is controlled by the ordinary Parsons 
steam relay governor, and the results obtained as 
judged by the automatic records are excellent. 

The Brown, Boveri Company's generators are the 
largest at present-at work in this country. They 
are specially designed so as to give either a single- 
phase or a three-phase current. The normal rating 
is 7500 kilowatts when running three-phase, and they 
are intended to withstand a 50 per cent. overload 
for half an hour. At present they are dealing with 
loads up to 7500 kilowatts when running as single- 
phase machines. They are cooled by induced air 
draught, the cool air, after being filtered, entering the 
machines below and being delivered through a rivetted 





iron duct into the outside air. Two filters are fitted 














Fig. 3—-2000 HORSE-POWER MOTOR-GENERATOR 


in use in this country. The armatures were 8ft. 6in. 
in diameter and the speed 250 revolutions per minute. 


Current was generated at 2500 volts and transformers | 


were used to step it up to 10,000 volts. 

Very soon, however, in 1889 to be precise, two 
machines of twice this size were got to work. These 
were driven by two 1500 horse-power engines, built 
by Hick, Hargreaves, to which they were coupled 
by ropes. These machines were by far the largest 
in the world at the time they were built, and they 


columns and elsewhere, and need not be again 
|referred to here. For the 6600-volt supply there 
are four reciprocating sets, each of 2500 kilowatts, 
the generators being by Dick, Kerr and Co., Limited, 
| and two 7500-kilowatt Parsons-Brown, Boveri turbo- 
| generators. The first four sets were originally used 
| for supplying energy to the London County Council 
trams, and later on for the power supply of the first 
electrified sections of the London and Brighton 
| Railway. They work at 25 cycles, and for some years 


Fig. 4—CONDENSING-WATER PUMPING AND SCREENING CHAMBER 


| for each machine, and each pair of filters is designed 
| to deal with 27,000 cubic feet of air per minute. 
| The pole shoes of the rotors are provided with heavy 
| copper damping windings to reduce the pulsating_ 
| field set up when the machines-are giving a single- 
| phase supply. Mica is used throughout for the in- 
| sulation of the armatures, the end connections of 
| the windings being specially secured, not only at the 
| ends of the coils, but where each bar leaves the slot. 
The voltage of these large generators is entirely 
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regulators with most excellent 
results. Owing to the enormous currents given by 
turbo-generators on short circuit it was thought 
advisable to install resistance coils so as to reduce 
the current as much as possible, and thus prevent 
undue stresses on the windings of the generators, 
&e. Avery large coil—said to be the largest yet made 

has been installed in connection with the railway 
supply. This coil has a reactance of about 4 per 
cent., and will limit the short circuit current to 
10,000 ampéres. Its weight is about 15 tons. 

A large motor generator set—shown in Fig. 3— 
made by the British Westinghouse Company, has 
recently been put to work. It has a capacity of 
2000 horse-power. Its motor is driven from the 
three-phase 25 cycle system on the traction side, 
and it drives a generator giving single-phase 10,000 
volt 85 cycle current. By means of it both sides of 
the generating station can be connected together 
when required, and the large turbines used at their 
maximum efficiency and capacity. This set, besides 
being used at times of light load, is actually employed 
at times of peak load in the lighting section, with 
the rest of the lighting generators in parallel with it, 
and although the motor generator alone is fitted with 
a Tirrill regulator, this one set enables the pressure 
of the whole lighting section to be kept absolutely 
constant, all irregularities being, apparently, rectified 
by the motor generator. 

To give a full description of the switching arrange- 
ments in the station would take more space than we 
can give to it. On page 142 are given two views, 
one showing the old type of high-tension switch- 
board for the lighting load, and the other the new 
board for traction purposes. The old 10,000-volt 
85 cycle machine switches have been in actual use 
for seventeen years. They have an air break of 
4it. 6in., and have never given any trouble since 


Diagram shewing combined maximum loads 
of the Station. 
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they were first installed. Even at the early date at 
which they were put to work an oil switch was 
designed to operate in conjunction with them, but 
as the air break successfully dealt with the are, 
they were not used on this particular switchboard, 
though oil switches working at 2500 volts have been 
in operation on the company’s circuits since 1892, 
these being said to be the first oil switches to be com- 
mercially employed. The whole of the early switch 
gear, including the original oil switch, was designed 
by Mr. G. W. Partridge, the present chief engineer 
of the company, to whose ingenuity are due many 
other clever devices in the station. To the left of 
the engraving showing the old high-tension switches 
may be seen some modern oil switches for controlling 
the 10,000-volt trunk mains. Each of the panels 
is provided with a special charging switch for pre- 
venting the rise in pressure when the trunk mains 
are switched on and off. It will be remembered that 
troubles in this direction were very early experienced 
and were got over by a water main-charging apparatus 
designed by Mr. Partridge, which has been in use ever 
since. 

The newer high-tension switchboard for the 
4-2500-kilowatt reciprocating sets is divided into 
three galleries. That for the turbines is divided 
into four galleries. From this board proceed four 
traction single-phase feeders for the railway service 
and five three-phase feeders for power supply to 
various factories in the Corporation’s South London 
area. The section controlling the reciprocating 
sets is laid out with bare copper bus-bars and con- 
nections in marble cell work. Owing to the difficulties 
experienced with this type of board it was thought 
that for the controlling plant for the new turbines 





it would be more desirable to have each conductor 
and isolating switch enclosed in an earthed shield. 
The result is exceedingly happy. The attendants 
can go about and touch any part of the apparatus 
with impunity, and short circuits cannot be caused 
by rats or other live animals. No cleaning is required, 
and should any arc be set up it is not liable to short 
circuit all three phases. The regulating series trans- 
formers are actually clamped on outside the earthed 
covering, so that a breakdown in this part of the system 
is practically impossible, while heavy short circuits 
do not affect the system. The isolating switches 
are locked in the on and off positions, and cannot 
be opened unless the oil switch of the main generator 
is switched off. The generator and group switches 
are of specially large type. They are motor driven 
and carry a current of 2000 ampéres. They break 
at the moment of short circuit 40,000 amperes. 
Altogether the new switching arrangements struck 
us as being exceedingly well designed, as exceptionally 
strong, and unlikely to get out of order or to cause 
trouble. 

To the remainder of the station we can only devote 
a few words. ‘The boiler-house contains twenty- 
two Babcock and Wilcox boilers and ten Paxman 
boilers, with superheat and economiser equipment. 
Two further Babcock and Wilcox boilers are being 
added, and the total capacity will then be 760,000 Ib. 
of steam per hour. Coal is brought in from barges 
on the river by a Temperley transporter, and there is 
a large storage space. At the end of the late coal 
strike the Corporation still had 8000 tons of coal in 
hand. - 

The condensing water is derived from the Thames. 
There are two electrically driven pumps each capable 
of dealing with from 650,000 to 700,000 gallons of 
water per hour. These force the water through 
rotary self-cleaning strainers to the condensers. The 
strainers have answered their purpose perfectly, 
and have entirely solved the difticult problem of 
using Thames water for condensing purposes. We 
give a view of the pumping and straining house in 
Fig. 4. There are three water-cooling towers for 
use should the straining plant break down, but this 
experience has proved is a most unlikely contingency. 

As showing the enormous strides made since the 
old Grosvenor Gallery days, we show in Fig. 5 two 
load diagrams, one of the old station and one of 
the present day Deptford Station. 

In conclusion, we would express our thanks to the 
company’s staff, and especially to Mr. Partridge 
and to Mr. R. Stewart Bain, the managing director, 
for their courtesy on the occasion of our visit, and 
for the readiness with which they answered all our 
questions. 








MINES AND WORKS IN CORNWALL. 
No. IIf.* 

Up betimes, early in the morning of the second day 
of the visit to Cornwall, the visitors were departing 
from St. Ives. East Cornwall had to be reached, 
and the whole length of the county to be traversed, 
many changes to be negotiated, also a drive, and 
much to be done. The first places to be visited 
were china-clay works, and when approaching the 
district great white heaps, gashes and scars stretching 
here and there over the hills, assertively announced 
a far-reaching industry of considerable magnitude. 
Approaching nearer, this impression was confirmed 
by the appearance along the whole of one side of the 
line of a great length of sheds, very much whitened 
all over, and where glimpses could be obtained 
of the inside, stacks of china-clay in rectangular 
bloeks met the gaze. Here, too, were barrels of 
china-clay all ready for exportation, and trains of 
trucks in waiting to do the work of deportation ; 
and whiteness over all. The first visit was to the 
china-clay works of Messrs. Parkyn and Peters, 
Carpalla, and the West of England and Great Bearn 
Clay Company, Limited, at Burngullow. The settling 
pits and “dry,” the drying kilns, being nearest 
the station, were first visited. Fig. 12—from a photo- 
graph of Mr. Burrow’s—shows a view with china-clay 
settling pits and buildings in the foreground. ‘The 
hill was then ascended in carriages to get to the actual 
workings or pits. On page 150 is first of all a 
general view of such a pit, showing the numerous 
working faces, and below it a view in an opposite 
direction, showing the incline to the spoil heap. 

These pits presented an impressive scene—the depth, 
the extent, the general whiteness, the marked shadow 
effects, the peculiar rifted appearance of the walls 
due to the irregular ridges of harder rock left standing 
after the clay has been washed away; the streams 
of water directed hither and thither, sometimes 
forming rippling rills, sometimes leaping out as 
miniature cataracts; the many men dotted about 
here and there, some cautiously removing clay with 
picks at places where a rill of water is directed to 
play, and which, moreover, carries the loosened 
material away in a milky stream. The milky streams, 
some bounding down, some running in channels, 
some receiving tributaries, but all ultimately flowing 
along the floor of the pit through settling pools, which 
are shown in Fig. 10, from a photograph taken at the 
time, thence, still milky, the stream passes to the sump, 
from which the milky magma is pumped up for 
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further treatment. Fig. 14 shows a Cornish engine 
on the bank of a pit working such a clay pump. 
Other quarrymen could be seen in the pits busy 
on the hard rock or on cleaning out waste material 
accumulated in the quarry settling pools, and loading 
this or that into trucks, which, by means of lines 
converging from different working places, are led 
to the incline, up which they are drawn, and their 
contents deposited on the waste heap—a conspicuous 
feature at each working. The engravings referred to 
set forth many of these points. 

The decomposed granite, called Carclazyte, from 
which china-clay is obtained was discovered in Corn- 
wall adventitiously while mining for tin; indeed, 
veins of tin ore and other mineral veins are commonly 
found in these deposits. The altered granite consists 
of quartz, white mica, sometimes a little yellow mica, 
and felspar, which has been more or less converted 
into kaolin, of which the main mass of actual china- 
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Fig. 10O—THE FLOOR OF A CHINA-CLAY QUARRY 


clay consists. It is this material in particular 
which is so finely divided that it remains in suspension 
the last of all the constituents washed down by the 
currents of water from the soft rock. It passes on 
through the quarry settling pits along with the 
pumped-up magma, through the * micas ”’ and other 
nicely graded refining troughs and channels in which 
the mica and any other coarse minerals are deposited, 
and so on to the final depositing pits or settling tanks, 
when it ultimately forms a sediment of the con- 
sistency of thick cream, in which condition, after 
the water has been drawn off, it may be piped some 
distance away or may be loaded direct into little 
trucks and trammed to the “dry.” The * micas ” 
are nicely graded shallow troughs with areas correctly 
computed to allow the mica, &c., to deposit. A man 
in attendance, by means of floats and a rubble, 
regulates the deposition, and when any troughs are 
sufficiently charged clears the deposit out through 
outlets, which can be opened and closed at will. 








Fig. 1-WASHING FOR TIN AT REDMOOR 


Fig. 13—from a photograph by Mr. Burrow—shows 
a set of ‘‘micas,”’ whilst Fig. 15 is a view of a “dry ;” 
this and the top view on page 150, showing the 
quarry pit, are reproduced by permission of the 
West of England and Great Beam Clay Company, 
Limited. The drying-house, or “dry,” consists of 
the drying floor proper with the storing sheds or 
‘“linhays’”’ alongside, and is of considerable length. 
The floor, or “pan,” is made of specially porous 
fire-clay tiles, which cover a number of flues leading 
from the fire-places at one end to the chimney at 
the other. The “dry” illustrated is served by an 
electrically driven traversing bridge, on to which 
the trams of clay mud from the settling tanks run 
direct, and are conveyed to an unoccupied area of 
the drying floor, where the clay is tipped until it 
forms a layer 8in. to 12in. thick, the latter at the 
fire end, where the clay may dry in twenty-four hours, 
whilst two or three days may be required at the chim- 
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ney end. 
floor and passes out at the chimney; _ hence 


double evaporative effect is obtained. 


It is a curious fact that a very large pro- 
portion of the moisture is drawn down through the | depth of overburden is rarely less 
the 
intentional porosity of the paving tiles—in fact, a 


and even by killas of considerable thickness. 
than 
| frequently very considerably more ; 
tween 40ft. and 50ft. 

Having proved the existence of 


The 
10ft., and 
even up to be- 


a clay zone of 


posing in situ and suffering gradual disintegration, 
These beds were broken down in one face by pick 
and shovel and removed in trucks brought to the face 
on tram-lines. 

China stone occurs in more or less isolated masses, 











Fig. 12—-A CORNISH CHINA-CLAY wO"KS 


Many interesting points in the china-clay industry | 
were set forth in a monograph on the subject by Mr. | 
C. Jeens Grace, from which we make the following | 


excerpts : 
Cornishmen can point with pride to their great and 





economic value, the first procedure is to remove the 
overburden from a sufficient area of clay and to sink 
a pump shaft to a depth of about 20 fathoms, near the 
edge of the zone, preferably in partially decomposed 
ground. A cross-cut is then put out from just above 








Fig. |4—CORNISH 


china stone, 
of agencies 


growing export of both china-clay and 


and to the world-wide ramifications 





established for their distribution, the whole built up | 


practically in its entirety by Cornish brains, energy, 
and capital in the space of little more than seventy 
years. Ocean steamers of 8000 tons burden now call 
regularly at Fowey, the chief port of shipment, and 
there is a growing demand for still greater shipping 


facilities, in order that the increasing bulk of foreign | 


orders may be adequately dealt with. 

It may be noted that of the total production of 
china-clay barely one-third consumed in the 
ceramic industries, the remainder, commercially 
known as * bleaching clay,” being utilised principally 
in the manufacture of paper and as a “filling ” 
“loading” medium for cotton and linen goods. 
It has, of course, other varied industrial applications, 
among which may be mentioned the manufacture 
of sulphate of alumina and of ultramarine ; it 
also believed to have a large application for varied 
purposes of adulteration. It is liable to vary 
character, but the provision of large settling tanks 


is 


is 


or | 


in | 


assists in the correction of any minor variations, | 


the bulk product from any one tank being rendered 


practically uniform in the course of handling during 


drying operations. 
rhe St. Austell district gave an average yield of 


marketable clay equal to one part by weight in six | 


parts of Carclazyte. Initial development of a china- 
clay sett is usually carried out by the sinking of a 
nuinber of test pits through the strata overlying the 
clay. These strata consist of a ‘‘ meat earth,” or of 
peat, below which is found a varying thickness of 
‘growan,’ a product of the partial disintegration 
of granite, and of a more or less gravelly nature ; 
below this again the clay zone, if present, is met with. 


| 
| 
| 
| 





ENGINE FOR WORKING A CHINA-CLAY PUMP 


the shaft bottom towards the centre of the zone, 
and at its end a temporary rise carried through to the 
surface; the work of erecting drives, settling pits, 
and micas, &c., proceeding meanwhile. 

In one of the pits visited, at least, the interesting 





Fig. I3—-A SET OF 


| removed about 
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‘MICAS " IN OPERATION 

and is mainly developed in the St. Stephen’s district. 
It appears to be closely allied to, if not identical with, 
an undecomposed Carclazyte, its constituents being 
quartz, felspar (mainly orthoclase, with a small pro 
portion of Albite), and occasionally a mica, Gilbertit« 
or lepidolite. Any excess of either of these con 
stituents, as also the presence of brown or black 
schorl, seriously affects the economic value of the stone. 
Varying proportions of fluorspar and topaz arc 
always present, the latter two constituents having 
beneficial effect on its fusibility. Several qualities 
are produced, of which the best, known as “ hard 
purple,” owes its colour to the presence of fluorspar 
in considerable proportion. Cornish china stone has 
the valuable property of melting to a milky white 
vitreous mass at a temperature of about 2000 deg. 
Fah. without the addition of any flux; wherein it 
differs from the Petuntze of the Chinese, to which an 
‘oil’ made from the ashes of burnt ferns is added. 
Its use is mainly for glazing purposes, and for strength- 
ening the body of porcelain ware. The stone is won 
by ordinary quarrying methods, and a large propor 


| tion is exported in its rough state after the removal 


of any surface discolouration which may be found 
along the jointing planes. The remainder is crushed 
and subsequently ground to an exceedingly fine state 
of division by attrition between large blocks of china 
stone, afterwards passing through a magnetic field 
for the removal of any particles of iron which it may 
have taken up during the process. 

The output of these materials amounts to many 
hundred thousand tons a year, worth, too, hundreds 
of thousands of pounds; but to every ton of clay 
12 tons of waste material has to be 
disposed of. Hence these great white heaps around 
and about the clay workings. It looks such a favour- 
able material that it seems extraordinary that some 
use has not been found for it. This was a point urged 
on the attention of the assembled men of science 
at the luncheon generously given to the party by 





Fig. 15—A CHINA-CLAY DRYING HOUSE OR “ DRY” 


operation of removing the overburden could be seen 
in progress. In this instance it was about 12ft. 
deep, and consisted of surface soil with an underlying 


In some cases Carclazyte zones are found overlaid | bed of buried peat, beneath which was a bed of brashy 


by bands of undecomposed granite, 





china stone, |! rock, that is, rock having the appearance of decom- 





Viscount Clifden; for any method of utilisation would 
prove an inestimable boon. The material from the 
**micas,”’ or mica settling troughs, is sometimes 
rewashed and sold as mica clay. In conversation 
with Mr. Parkyn, it was rather interesting to find 
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him strongly in favour of water power and rod 
transmission for pumping purposes, in preference 
to electric pumping plant, and it is intended to make 
use of a water power a mile and a-half away by means 
of an ordinary water wheel for the purpose. Fig. 14 
illustrates another way that has been employed, 
but necessitates carting fuel up-hill inter alia. 

A pleasant interlude awarded the labours attendant 
on inspecting clay pits in the hot sun, for now the 
party left Burngullow for Bodmin, whence they were 
driven through charming scenery to Lanhydrock, 
the seat of Viscount Clifden, by whom a luncheon 
was provided and happily served in an avenue of 
ancient sycamores and beeches in front of the gate- 
house of the mansion and in the picturesque surround- 
ings of the park. This all seemed to encourage 
oratory, for some very long speeches followed this 
al jresco entertainment, and then a move was made 
to Redmoor, where one of the new schemes for working 
Cornish deposits was at work. Deep beds of tin gravel 
have been known in Cornwall for.years, and quite a 
number of years ago a very pretty attempt was made 
to work such a deposit by pure mining methods. 
The work, although well done, did not pay. At 
Redmoor the treatment is different, and under the 
management of Mr. T. Lees Field hydraulic sluicing 
has been introduced. It has been largely used in 
Australia, and starts like similar processes elsewhere 
by breaking down the alluvial ground by means of a 
powerful jet of water, called monitor elsewhere, 
and in Australia a giant nozzle. The material is 
washed to a point where a specially constructed 
and remarkably efficient gravel pump elevated tin 
sand, stones, and water to large boxes, where the tin 
ore is separated by the usual means and eventually 
enriched on a Willoughby tin dresser, an appliance also 
of Australian origin. The whole dressing apparatus 
is mounted on a barge, so that when it is desired to 
move the plant within reach of new ground the pit 
is flooded, the barge floated and pulled forward to 
its new site. Of course, all this did not happen 
during the few minutes left after the speech-making 
at luncheon, but it looked as if it might have hap- 
pened, and, anyway, Fig. 11 is from a photograph 
taken at the time, and shows the * giant nozzle”’ at 


work. 








AMERICAN EARTHWORK MACHINERY. 
No. I. 

AMONG the special and distinctive features of the 
American practice in engineering construction work 
are, first, the extensive use of machinery and mechani- 
cal appliances for excavating and handling earth- 
work, and, secondly, the devising of various types 
and designs of machines and appliances to adapt 
mechanical handling to special classes of work of 
this kind. The purpose of this general tendency to 
“machine work” is threefold. First, to reduce 
the cost of the work; secondly, to expedite the 
work ; and, thirdly, to reduce the labour cost and 
labour problem to a minimum. It is believed that a 
review of the principal types of American excavating 
machinery and their uses will be of interest and of 
practical use to many readers of THE ENGINEER. 
It nay be noted also, in passing, that the American 
inanufacturers of machinery of this class have a con- 
siderable export or foreign trade, and that their 
machines therefore come into competition to some 
extent with those of European manufacture. 

The machines and appliances are adopted for work 
of all kinds and all degrees of importance, from 
excavating the foundation of a house to excavat- 
ing a railway cutting, an irrigation ditch, a sewer 
pipe trench, a farm drain, a ship canal, or a reservoir. 
Also for building railway and reservoir embankments, 
dykes, or levees, and for raising or levelling land 
for building sites, farms, irrigation tracts, &c. 

The material is excavated by various kinds of 
horse-operated scrapers, which may also transport 
it to the place of deposit or to wagons; also by 
“ grading machines,’ steam excavators—large and 
small—grab buckets and scraper buckets handled by 
derricks or locomotive cranes. Also by a variety 
of special machines, such as those for digging canals 
and for the deep and narrow trenches for land drains, 
sewers, water mains, &c. For excavation under 
water there are various types of dredgers—dip 
bucket, grab bucket, ladder, suction, &c. In ordinary 
excavation the material may be removed or trans- 
ported by carts, and numerous designs of dump 
or discharging carts are in use. These are mainly 
of the drop-bottom type, either of hopper or flat- 
bottom design, the special features being to obtain 
a large opening and freely swinging doors, so that the 
material will not pack or lodge and require hand-work 
to release it. Conveyors have been used in certain 
cases. Side and end-tip wagons of wood and steel 
on narrow-gauge lines are used ; also side-tip wagons, 
low-side wagons, and platform wagons on ordinary 
railway lines. Some of these large dump or tip 
wagons are operated by air cylinders, the compressed 
air being supplied from a reservoir charged by the 
brake pump on the locomotive. The platform wagons 
and low-side wagons may be unloaded by shovelling, 
the latter often having the sides formed by panels 
or doors hinged at the top. They are unloaded more 
cheaply and more rapidly by hauling along the floor 
of the train an “ unloader”’ plough carried by the 
last wagon of the train. This may deliver to one 





or both sides. The plough is hauled by a cable, 
which is attached either to the locomotive, the 
engine being uncoupled and run ahead, or to a winding 
engine on the wagon next to the locomotive. 

The pile of material delivered at the side—or 
both sides—of the railway line may be levelled off 
or thrown over the edge of an embankment to widen 
it by a spreader car. This has large wings, which 


can be extended, and are well braced against the | 


frame, and may be attached to the rear of the train 


or to a locomotive making a run after the empty | 
In spreading and | 


train has been hauled away. 


levelling the layers of an embankment built up in 
—as for a reservoir dyke or dam— 


horizontal layers 
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| from shaping a lawn or excavating a cellar to digging 
| canals and reservoirs and building dams and railway 
embankments. They combine the functions of ex- 
cavating the material, transporting it, discharging it 
|in place, and, if necessary levelling and spreading 
|it to a required form. For transporting to place 
| they are used, of course, where the haul or load is 
| short. It is usual to facilitate their work, especially 
|in hard material, by loosening the ground with a 
breaking or grading plough working ahead of the 
scrapers. 
DRAG SCRAPERS. 

The ordinary drag scraper or slip scraper is made 

from a sheet of }in. steel bent to form a bow! or pan, 





Fig. 1—DRAG SCRAPERS 


or spreading the piles of material as discharged from | 


dump wagons or scrapers, a scraper leveller may be 
used. 

Hydraulic jet excavation, while not strictly a 
machine method of working, may be mentioned. 
It has been used for excavating railway cuttings in 
mountain country, the waste streams of water, mud, 


and earth, being diverted to build up an adjacent | 


embankment. 
to change the entire topography of the city. 
tops have been removed bodily, and the material 


At Seattle this system has been used 


deposited to fill intervening valleys or to reclaim | 


low-lying land along the water front. 





Fig. 2-THE HASLUP SIDE SCRAPER 


Before taking up the machine work, however, 


mention may be made of the various types of hand | 


excavating appliances or tools adapted to various 
kinds of work. 
of spades and shovels for ordinary work, there may 
be noted the following :—(A) Ditching spades and 
scoops for tile drainage work; (B) skeleton spades 
for heavy clay digging, to prevent the clay from 
sticking to the blade; (C) long-handled spades for 
digging holes for fence posts, telegraph and telephone 
poles, and poles for electric railways and tramways ; 
(D) post hole diggers, in which the blades are given 
either a circular motion by a cross handle or a chop- 





See 


Fig. 3—-THE BUCK SCRAPER 


ping motion by two upright handles ; (E) draw knives 
for excavating stiff clay, especially in tunnelling. 
These are flat curved blades, with a handle at each 
end. The sharp curved edge is struck smartly into 
the clay at the top of the face of the heading, and the 
blade is pulled down by from one to four men, so as to 
make a cut removing a slice or “ sausage ”’ the full 
height of the heading. They are used also in open 
excavation, and the men get very expert in trimming 
inverts, &c., to the required form. 

The first machines to be considered are those of 
the “scraper”? class, which are adaptable to small 
and large work, and are used to an enormous extent. 
They are employed in endless varieties of work, 


Hill- | 


In addition to many shapes and styles | 


with flat bottom, widely curved corners, and open 
| front. To sockets on the sides are fitted horizontal 
| wooden handles, and to the front end is attached 

a “‘bail’’ forthe drag chain. The general form is shown 
| in Fig. 1, and the scraper is hauled by one or two horses 
| or mules. 

In operation a man holding the handles tilts the 
bowl forward so that the edge cuts into the earth 
| as the horses pull-forward ; as soon as it is loaded, 
the handles are released and the bowl is dragged 
| along over the ground. Owing to the shape of the 
| bowl and the direction of pull by the bail, the front 
end is raised slightly, so as to ride over obstructions 
/and not to spill the load. To dump or discharge 

the load the handles are again raised so as to cause 

the front end of the bow] to strike the ground, when 
| it is easily inverted by pushing the handles forward, 
| the bowl revolving on the pivots of the bail and the 
empty bowl sliding clear of the load. The driver 
walking behind the scraper can load and dump as 
| well as attend to the driving, but on large work with 
| a number of scrapers working in gangs there is some- 
| times a man at the pit or excavation to attend 
to the loading, and another at the point of discharge 
to dump the scrapers. In other cases there is only 
the loading man, each driver dumping his own load. 
This dumping is done under the eye of a ganger or 





Fig. 4—THE TONGUE SCRAPER 


foreman, who is expert in seeing that the material 
| is properly distributed. 

| The bowl is usually pressed to shape, and is some- 
| times reinforced by riveting. The bottom is rein- 
| forced also by a pair of steel bars or runners riveted 
to it, or by an outside plate, which is renewable, 
| and which takes the wear on the bottom and _ heel 
| of the bowl. The runners stiffen the bottom, take some 
| of the wear, and tend to make the scraper travel 
|in a straight line when being hauled with a load. 
|'The bottom plate may fit closely to the scraper, or it 
| may be so shaped as to project slightly below the 
‘latter at the heel, thus forming a riding surface 
| which facilitates the travel of the scraper. In some 
| cases the pressing of the bow] to shape is done in such 
| &@ way as not to ‘**draw ’’ the metal in the bottom, 
but to leave it in its full thickness. The sides may 
be of uniform depth, or decreasing slightly towards 
the front. The drag chain has a gwivel hook for the 
attachment to the bail, so that the scraper can be 
overturned sideways in discharging if desired. 

Drag scrapers of 5 and 7 cubic feet capacity weigh 
about 75 1b. to 90 lb. for the former and 85 lb. to 
100 Ib. for the latter. The steel runners will add 
from 61b. to 9lb., while the extra bottom plate 
| will add 12 Ib. to 15 lb. to the weight. A 5ft. scraper 
|is about 3l}in. long, 29jin. wide, and 94in. deep ; 
| a 7ft. scraper is about 34in. by 33in. by 10in. These 
| capacities are nominal, and the actual load carried 
' js usually less. In Gillett’s ‘‘ Earthwork ” it is stated 
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that in loose gravel (ploughed) each scraper handled 
62 cubic yards in ten hours, with 50ft. haul or lead 
and a rise of 8ft. from bottom of pit to top of 
embankment. In stiff clay 40 cubic yards in ten 
hours was the average on a piece of work amounting 
to 20,000 yards. 

The serapers are made in various forms for special 
kinds of work. For digging and cleaning ditches 









Fig. 5—THE DOAN SCRAPER 


there is a 3 cubic feet scraper, 32in. by 26in. and 9}in 
deep, weighing 75 lb.; this is intended for one horse. 
For cleaning large ditches there are scrapers of 
10 to 17 cubie feet capacity, 36in. by 35in. by 12in. 
and 46in. by 42in. by 16in.; these weigh 133 Ib. and 
210 lb. These large drag scrapers are sometimes 
hauled by locomotives in cleaning railway ditches. 
They are not used for regular work with horse or mule 
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Fig. 6- THE WESTERN SCRAPER, LOADING 


teams in America, but they have been supplied for 
use in Australia, where they are handled by ox teams. 
Some scrapers are made of two plates, one for the 
bottom and sides and the other for the back, as 
shown in Fig. 1. 


This is shown in 
It is of segmental form, with flat ends, and 


and irrigation channels or ditches. 


Fig. 2. 
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is worked to and fro transversely of the ditch. This 
is made by the Sidney Steel Scraper Company, of 
Sidney, Ohio. 

The Buck Scraper.—This a segmental box, 
3ift. to 5ft. long, with riding yokes in front, as 
shown in Fig. 3. The weight is from 259 lb. to 350 Ib. 
It actually carries only a small aimount, but, owing 
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A modified design is the Haslup | 
side scraper for excavating and clearing drainage | 
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to its form, it pushes a pile of the material before it. 
‘To dump the load it is tilted by throwing up the long 
lever at the back, and when empty it rides back 
to the loading place on the yokes or shoes. These 
scrapers have been used very extensively in the 





Fig. 8-THE ROYAL SCRAPER, WITH RIDER 


Western States for constructing irrigation ditches, 
levelling land for irrigation farms, &c., but they are 
now being used also by contractors on general excava- 
tion work. Each scraper is handled by two, four, 
or six horses and one man. With a four-horse team 
the load may be from 12 to 16 cubic feet. In light 


POSITION 


Fig. 7—THE 


work each scraper works independently, each man 
loading and dumping his scraper. For heavier work 
| they may be operated in gangs of from three to eight 
| scrapers, each gang having a man at the pit to tilt 
the scrapers so that they will make the necessary 
loading cut. The length of haul or lead is usually 
limited to between 200ft. and 300ft., and the work 
in many cases is more economical than that of drag 
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Fig. 9-THE MANEY FOUR-WHEELED SCRAPER 


scrapers. While it is not so economical as the wheeled 
scraper described below, it has been suggested that 
it might be advantageously mounted on wheels for 
use on certain kinds of work. 

Tongue scraper.—This digs or excavates, but moves 
the material only by pushing it forward, so that it 
is not adapted for any length of lead. It is used for 


| 





such work as levelling ground, filling drain and pipe 
| trenches, levelling roads and road formations, &¢, 
| The scraper is a shallow rectangular pan—Fig. 4— 
with a width of 36in. or 48in.; it weighs about 
| 105 lb. or 1301b. The front end is fitted to a stee| 
| fork or Y, the stem of which is fastened to the tongue 
| or pole for the horses. The depth of cut is regulated 
| by a chain attached to the tongue and the back 
| of the scraper, the angle of the scraper being adjusted 
| by lengthening or shortening this chain. When the 
| driver bears down hard upon the handles all the 
| draught or pull of the team is thrown upon the cutting 
edge. 

A modification of this is the Doan scraper—Fiy. 5 
—which has no pan, but only a flat inclined scraper 
board. In back-filling trenches a 20ft. rope or chain 
is attached to the drag chain, and the team is on one 
side of the trench, while the scraper is on the other, 
The seraper works to and from the trench, pushing 

| the earth into it, and in this way a team with two 
| men, one driving and the other at the scraper, can 


| do as much work as forty or fifty shovellers. 


WHEELED SCRAPERS. 
| This type is a development of the drag scraper, 
and is used for much longer hauls, even up to 100U/t. 
| or 1200ft. At the same time, it is used on small and 
| large work, from excavating a cellar to excavating a 
|canal or building dams and embankments from 
| borrow pits. The bowl is larger, rectangular in form, 
| and slung from an axle which is cranked immediately 
inside the wheels, and upon which are mounted 
36in. or 46in. wheels. Attachments on the axle 
carry the supports for the operating levers and the 
tongue for a two-horse team. By shifting the 
crank axle on its axis the scraper body is raised or 
lowered. To load, the body is lowered so that it 
almost rests on the ground, and is then tilted forward 





WESTERN SCRAPER, UNLOADING POSITION 


by raising the rear handles so as to make a cut ; 
then as it.is hauled forward it loads itself. It is then 
brought to the level position, raised so as to travel 
clear of the ground, and latched to hold it in posi- 
tion. To discharge, it is tilted to make the front edge 
strike the ground, and is allowed to tip until it is 
somewhat forward of a vertical position. 

The machine dates back to the early seventies, 
when it was invented by William Schultz, of Mount 
Pleasant. In 1877 he sold the rights to persons 
who organised the Western Wheeled Scraper Com- 
pany, which later built works at Aurora, and de- 
veloped a large business in the manufacture of earth 
excavating and handling machinery of various kinds. 
Figs. 6 and 7 show the “ Western” scrapers. ‘The 
illustrations show steel wheels, but wooden wheels 
are used also. Fig. 6 indicates the loading position, 
the cranked axle A being thrown forward by the 
long lever B, and its fork C C, so as to lower the pan 
or bowl D upon the ground Upon the lever B is 
the latch F to engage a lug on the back of the pan. 
At I is a bent lever to hold the pan in the vertical 
position when dumped, in which position it is usually 
hauled when empty. The pan is suspended by the 
links at G, and when loaded the front end is sup- 
ported by hooked links H—Fig. 7—to prevent its 
tipping. 

When loaded the long lever B is pulled down to a 
horizontal position, turning the cranked axle to its 
highest position, and so raising the pan. In this 
position the hooked levers H engage with lugs at 
the side, and the latch F engages with a lug at the 
back of the pan. For dumping, the latches are 
released and the pan tilted by the short handles. ‘The 
forward movement of the team causes the pan to 
swing to the position shown in Fig. 7, in which it is 
held securely by the bent lever 1. In this view the 
long lever B is thrown forward to the limit of its 
travel, and the cranked axle is in its lowest position. 

It is usually difficult to get the full rated load by 
scraping, and shovellers are sometimes employed 
at the pit or loading point to complete the loading 
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of the scraper. This is done especially where the 
material is stiff or hard, and where the length of lead | 
js considerable. A helper is often employed at the 
pit to tilt the scraper forward in position to take a 
cut, and then to raise and latch the loaded scraper 
py pulling down the long lever, It is also common 
practice to have a man to unlatch and dump the 
scraper. When the pit is deep, it is usual to hitch 
a snatch team—or extra team—to the pole to help | 
pull the loaded scraper. f 

The nominal capacity is from 9 cubic feet, weighing | 
about 5001b., to 16 cubic feet, weighing about | 
800 lb. empty. The actual capacities will be about 
71 to 15} cubic feet respectively, when working in 
Joose earth ; in stiff clay it will be less. The scrapers 
are sometimes used to load wagons, being driven up 
an incline of about 1 in 5 to a platform having a hole 
and hopper opening at the middle. The wagons, 
of course, drive under the platform. 

In excavating part of the Chicago Drainage Canal, 
68,300 cubie yards of soft clayey loam were removed 
in sixty-two days, with twenty-four wheeled scrapers 
of 16ft. capacity, two ploughs and thirty-seven teams 
with, drivers. There was one snatch team to each 
three scrapers, and the haul was about 400ft. The 


|of cut. 


cut. The scraper will then cut or dig to a level | 
surface, but if the strain on the team should be too | 
great it is relieved by pulling back on the lever and | 
so raising the scraper and slightly reducing the depth | 
As soon as the pan is filled the lever is 
pulled back to a horizontal position until its latch 
catches the rear of the pan. The team is then turned | 
aside to pull the scraper out from the cut. 

Where a large force is at work the scrapers are | 
worked in groups or ‘ gangs.” The number of 
wheeled scrapers operated in a “ gang’”’ depends 
largely upon the length of haul, but may be ten or 
fifteen. It should be sufficient to keep fully employed 
the loader and the extra team at the pit. ‘The number 
of gangs will depend upon the number of dumping 
points or places for deposit. For low embankments 
the loads are usually discharged over the end, the 
team pulling the empty scraper down the slope. 
For high banks and for such work as dams and dykes, 
the material is distributed in layers over the surface, 
each layer being the full width of the bank. 

It has been suggested that the “ buck” type of 
drag scraper, described above, might be advanta- 
geously adapted to certain kinds of work by mounting 
it on wheels in the same way as a wheeled scraper. 


distribution can be regulated by the inclination of 
the bucket, so as to discharge the load in a heap or 
spread it out in a layer. 

The 30in. front wheels are on a shorter axle than 
the 48in. rear wheels, which reduces the tendency 


| to cause ruts, and gives extra rolling and compacting 


of the material when building dams or reservoir 
embankments which are to be water-tight. From 
two to four horses are used, and the ground is usually 
ploughed in advanee. In some cases, however, 
traction engines of 16 horse-power have been used 


'to haul the scrapers in loading, and ploughing is 


then unnecessary. The engine may haul a train of 
from three to six scrapers, or it may be used only 
for loading, with three-horse teams for hauling. 
This machine is built by the Maney Manufacturing 
Company, of East St. Louis. 

EXCAVATING PLOUGHS. 

With all scrapers it is the usual practice to plough 
ground in advance, unless it is very loose or soft. 
This, of course, requires very heavy ploughs, able to 
stand up to the work in stiff and hard ground, and to 
make progress rapid enough to keep the ground 
broken in advance of a gang of scrapers. These 
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average work for each scraper was 46 cubic yards per 
ten-hour day. On embankments for reservoirs and 
dams the passage of the wheeis and hoofs helps 
largely in consolidating the material. 

A very desirable attachment is an end gate to close 
the front end of the scraper pan when loaded. This 
prevents the spilling of the load on the journey, and 
also enables the pan to be loaded full by shovellers. 
It is specially desirable with loose material and 
with a downhill haul. The gate is usually arranged 
to act automatically, dropping into place when the 
loaded pan is raised to the carrying position. In 
some makes a cutting edge of hard plough steel 
is riveted along the front of the scraper. 

In a majority of the machines the driver walks 
behind, and on small pieces of work can attend to the 
loading and dumping. In the ‘“ Royal” scraper, 
however, there is a platform at the rear end of the 
pole, upon which the driver stands, the levers being 
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Fig. i—GRADING OR 


arranged conveniently for operation from that posi- 
tion, This scraper is shown in Fig. 8, and it is built 
by the Smith and Sons Manufacturing Company, 
of Kansas City. In returning empty, the scraper 
is in its upright position, the back serving as a seat 
for the driver. The angle of the empty scraper 
can be regulated so that its edge will level off the 
discharged load to a layer of any desired thickness. 
In operation, the loading and dumping arrange- 
ments are all performed, as a rule, while the team 
is in motion. The ground is thoroughly ploughed, 
leaving no portion uncut to obstruct the scraper. 
As the empty scraper reaches the loading point 
the loader or pit man unhooks the lever from the pan 
and raises or pushes forward the lever, thus throwing 
the cranked axle forward so as to lower the pan. As 
the team moves forward he continues to press on 
the lever with one hand, while with the other he 
raises the rear of the pan by one of its handles until 
the edge strikes the ground and begins to make a 
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Fig. 1O—THE MANEY SCRAPER, LOADING AND UNLOADING 


The Maney wheeled scraper.—The desirability of 
a wheeled scraper of larger capacity than 15 cubic 
feet has been recognised for large pieces of work, 
and such a machine has, in fact, been used in a number 
of cases for railways and canal work, reservoirs, 
irrigation canals, and the general removing and 
filling of earthwork. This machine—shown in Fig. 9 
—has a steel frame or bed mounted on four wheels, 
and surmounted by a pair of upright triangular 
frames. Between the side channels of the frame 








is a steel bucket of 1 to 14 cubic yards capacity. 
It is about 46in. long, 46in. wide and 26in. deep. | 
Its rear end is suspended from the frame by chains | 
which are attached to the bottom corners of the 
bucket. The front end has a bail pivoted to the 
bottom corners and attached to two chains, which 
are led around drums on a shaft carried by the up- 
right triangular frames. This shaft also carries a 
sprocket wheel, with chain drive from the rear axle, 
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ploughs may be handled by from two to sixteen 
horses, or by a traction engine. Lighter ploughs 
are used for road work and ditching, but a plough 
such as that shown in Fig. 11 will handle shale, 
cemented gravel, macadam or frozen ground. This 
has a heavy cutter with point or nose of tempered 
tool steel attached to the point of the ploughshare, 
and the pitch of this can be regulated by the keys 
which hold it in position. This weighs 525 lb., 
has a 94ft. beam, and will make a cut Yin. deep. <A 
“‘rooter’’ plough, for tearing up streets, &c., has a 
horizontal cutter bar parallel with the beam and 
pointed at the end. A shoe or wheel under the front 
end of the plough beam keeps this from dragging. 
For backfilling trenches, cleaning ditches, &c., the 
plough may be converted into a scraper by attaching 
a long wing or mould board in place of a share. 

A plough of similar form may be used for cleaning 
railway ditches. The beam is composed of two Tin. 
rolled steel channels, and is hitched by a chain to 
a cross bar projecting from the rear buffer beam of 
the tender or laid across the floor of a platform wagon. 
A scraper bucket may be handled in the same way. 


MANUFACTURERS. 

Among the principal manufacturers of these various 
drag scrapers, wheeled scrapers and excavation 
ploughs may be noted the following firms :—The Austin 
Manufacturing Company, Chicago; the Western 
Wheeled Scraper Company, Aurora, Illinois; the 
Sidney Steel Scraper Company, Sidney, Ohio; the 
Kilbourne and Jacobs Company, Columbus, Ohio ; 
the Smith and Sons Manufacturing Company, Kansas 
City ; the Indiana Road Machine Company, Fort 





EARTHWORK PLOUGH 


; and a clutch to throw the sprocket in or out of action. 
The rear end of the bucket rests against an end gate 
or apron, which closes it. The driver sits at the rear, 
and operates the levers which control the loading, 
dumping and distribution of the material, so that 

| no extra helpers are required at the pit or the dump- 

| ing place. The operation is shown in Fig. 10. 

| To load, the front end of the bucket is lowered by 

| the bail chains until its edge engages the ground. 

| When loaded, a slight forward movement eauses the 
| sprocket chains to drive the drum shaft, winding up 
the bail chains and raising the bucket. The clutch 
is released automatically by a trip when the bucket 
has been raised to a level position. To dump or 
| discharge the load, the bucket is tilted backwards 
|instead of forwards, as in the ordinary wheeled 
|scraper. This is effected by winding up the bail 
| chains so as to raise the front end of the bucket, 
thus tilting it so that the rear end falls clear of the 
end gate, and the load is free to slide out. The 


Wayne ; and the Fresno Agricultural Works, Fresno, 
California, 








THE VISITS OF THE INSTITUTION OF 
MECHANICAL ENGINEERS IN BELFAST. 
No. II.* 

MESSRS. WORKMAN, CLARK AND CO., SHIPBUILD.- | 
ING AND ENGINEERING WORKS. 

The original works of this firm, which was founded 
in 1880, covered only about 4 acres of land on the 
north side of the river Lagan, to the west of Belfast 
Harbour. Progress was rapid and continuous, new 
berths being added and new shops built and equipped, 
until in 1891 the shipbuilding yard covered an area 
of about 15 acres. In 1905 and 1911 further exten- 
sions were made to the machinery department, 
and now the total area covered is 829,724 square feet, 
of which 220,000 square feet is roofed in. In 1910 
additions were made to the North shipyard, 12} acres 








* No. I. appeared August 2nd. 
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being added, bringing the total area of the firm’s 
works to 82} acres, while the number of berths is 
now twelve, capable of taking the largest ships that 
are likely to be built for some years. The work done 
has included nearly every type of merchant ship, 
from the high-speed liner to the tramp steamer. 
Perhaps the most notable steamer built was the 
Allan Line turbine steamer Victorian, which was the 
first Atlantic liner to be fitted with the Parsons 
turbine. Reference should also be made to the 
large refrigerated meat-carrying ships built. One 
of the latest, the Muritai, completed last year for the 
Tyser Line, had a capacity of 292,000 cubic feet 
in refrigerated rooms for carrying meat from South 
America to this country. The South Yard, situated 
opposite the North Yard, was acquired by the firm 
in 1894, and largely re-arranged ; like the North 
Yard, it is complete within itself. There are five 
berths. These take ships ranging in length from 
523ft. to 417ft., and in beam from 6lft. to 53ft. 
The engineering works of the company are situated 
at Queen’s-road, opposite to the South Yard. As 
in the case of the shipbuilding works, there have 
been considerable extensions in recent years. 

The power station has a total capacity of 1500 


kilowatts. Steam is generated in two boilers of the 
marine cylindrical type working under natural 
draught. There are two electric generating sets, 


one driven by a triple-expansion engine running at 
95 revolutions and developing 1000 indicated horse- 
power, this being coupled direct to a direct-current 
600-kilowatt generator. The exhaust from this 
engine is passed to a Brush-Parsons turbine working 
with an initial pressure of about 20]b. absolute 
and having four stages for expansion, the rotor being 
14ft. 6in. long and of 7ft. 6in. diameter. This turbine 
is coupled direct to a generator of 600 kilowatts 
capacity when running at 2000 revolutions per minute. 
Electricity is distributed by conductors of the 
armoured cable. type, carried overhead on timber 
columns. The motors range in power from 75 horse- 
power down to 10 horse-power, excepting the motors 
driving air compressors and hydraulic pumps in the 
power station. Pneumatic power extensively 
applied throughout the works, and air compressing 
plant is installed in a building to the rear of the boiler 
shop. The air compressors are of the two-stage 
type driven by 100 horse-power electric motors at 
250 revolutions per minute, the output of the com- 
pressors being 500 cubic feet of free air per minute 
at 100 lb. per square inch. There is one set of hy- 
draulic pumps in the engineering department actuated 
by a 60 horse-power electric motor. The pressure is 
1000 Ib., and the power is used in flanging, riveting, 
and other machines, in hydraulic jib cranes, and in 
the testing of boilers. The accumulator has a load 
of 55 tons. 

The main engine department includes five bays, 
three of these being 240ft. long and respectively 55ft., 
60ft., and 50ft. wide. The two others, of 30ft. width, 
were originally of the same length, but last year 
they were increased to 400ft. No. 1 bay forms the 
erecting shop; No. 2 bay is utilised for the erection 
of reciprocating engines ; and No. 3 bay is a machine 
shop. 

The boiler shop exceedingly well equipped, 
and contains six bays. No. 1 bay, of 30ft. span, is 
taken up partly by the marking-off tables, and the 
construction of uptakes and light work generally. 
No. 2 bay, of 50ft. span, served by a 25-ton overhead 
traveller, is devoted to the making of combustion 
chambers and the drilling and riveting of boiler plates. 
No. 3 bay is largely utilised for the assembly and 
riveting of boiler shells. 

In the engineering works there are various mis- 
cellaneous shops, some of them with notable equip- 
ment. In the pattern shop, which is 180ft. in length 
by 50ft. span, there is a good collection of machines, 
including lathes, circular and band saws, and planing 
machines, all of them belt-driven from a line shaft, 
which is rotated at 750 revolutions per minute by a 
20 horse-power motor. The blacksmiths’ department 
is accommodated in a separate building, 180ft. in 
length, with two spans, one of 50ft. and the other 
of 25ft. 3in. There are thirty-two fires. These are 
of the open-hearth type, the blast being provided by 
a Sturtevant blower. The steam hammers range 
from 20 ewt. down to 5 ewt., and there is, in addition, 
a 15 cwt. air hammer. 

Centrally situated between the engineering boiler 
shops is a general stores, 70ft. in length by 39ft. 6in. 
in width; but independently there are at the end 
of the smithy separate stores for wrought iron bars 
used for making gratings, a fire-clay and brick stores, 
and a separate room for cast steel and for making 
tools. The plumbers’ shop is situated at the eastern 
end of the site, and amongst other tools in it there is a 
6in. and 3in. screwing machine driven from a line 
shaft by a 5 horse-power motor at 1100 revolutions. 

The North Yard was that in which shipbuilding 
was first commenced by the firm, and it has seven 
shipbuilding berths. Two of these were built in 
1910, when 123 acres were added to the area of the 
works, in order to arrange for berths to take ships 
of 1000ft. in length. At present, however, the largest 
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ship being built is 560ft. long by 56ft. beam, for the 
Alfred Holt Line, the tonnage being 14,200 tons gross 
register. 

The platers’ sheds cover an area of 65,780 square 
feet, and are contiguous to berths 1 to 4. 


fl 








The largest 





are so disposed that two of them may accommodate 
years. 


of each berth there are arranged electric derrick 
cranes of 4 tons lifting power, controlled from the 


cranes. 
have an over-reach of 50ft. 
berths, however, there are now being constructed 
three travelling cantilever cranes of 8 tons lifting 
power by Sir William Arrol and Co., Limited, Glas- 
gow. 
and travelling are operated by independent motors 
with continuous current of 230 voltage. 
is square in section, and built up of rolled steel angles 
and plates. 


set afloat has been 8050 tons, and the firm, as a rule, 
uses in such cases ways 3ft. 9in. in width. 
the firm has had constructed a special launching gear 
by Sir William Arrol and Co., Limited. 
of the type in which a heavy tumbler paw! held in 
check by a hydraulic piston is fixed in each of the 
ways and is used to hold the vessel in check ready 
for the launch. 


most part, completed at the Milewater Wharf, where 
there is a 5-ton steam crane with a radius of 50ft., 
the jib having an 80ft. lift. 
have to be put on board the ship is removed to the 
wharf contiguous to the engine works, where there 
is a 100-ton crane. 


water Wharf, contains two generating sets. 
a triple-expansion Bellis and Morcom engine, to each 
end of which is direct-coupled a continuous-current 
generator of 300-kilowatt 
exhausts to a Brush-Parsons low-pressure turbine 
which drives a generator of 600-kilowatt capacity. 
A third engine, for night duty, is by Victor Coates and 
Co., Belfast, and drives a generator of 150-kilowatt 
capacity. 
works, and there are three compressor sets in the 
The hydraulic power installation is of interest by 
reason of the somewhat tinusual arrangement of the 
accumulators. 
and there are three sets with plungers 2}in., 3}in., 
and 4in. in diameter respectively. 


There are three accumulators. 


Mulholland. 


sewing threads has been purchased in a neighbouring 
district of the town, and the company is thus able to 


for converting the raw flax into finished linen. 
works occupy an area of 786ft. length by 221ft. width, 


stored flax, tow, dressed line, brown cloth, &e. 


gone a preliminary process known as “ retting,”’ 
which consists of steeping in water the bundles of 


plates hitherto dealt with have been 34ft. 8in. long 
by 6ft. 6in. wide and l}in. in thickness, but the tools 
are capable of dealing with still larger plates. There 
is a complete installation of punching and shearing 
machines, capable of punching lin. holes through 
l}in. plates, the shears taking the same thickness 
of plates. The plate edge planers take in plates 
35ft. in length by 6ft. in width, the two sides being, 
of course, cut simultaneously. 
are in accordance with the latest practice. In the 
shops there are a series of jib cranes to lift 5 tons, 
with sufficient radius to enable plates to be passed 
from one machine to the other without being handled 
by manual labour. 

The frame and beam shop is in two bays, one of 
which is 564ft. in length and the other 380ft. in 
length, the span of the roof construction in both 
cases being 80ft. At the further end of this bay 
there are two double-ended framed reverberatory 
furnaces 80ft. long by 7ft. 6in. broad, having six 
fire-boxes with double flue. The joiners’ shop is 
arranged alongside the Milewater Wharf, and is a two- 
storey building, each floor having an area of 21,600 
square feet. The lower floor arranged for 
machine tools driven from overhead shafting actuated 
by an electric motor. There is a complete variety 
of wood-working tools. On the upper floor are 108 
benches. The store of timber in sheds arranged 
where convenient throughout the works is valued at 
£100,000. The smithy forms part of the building 
in which the heavy platers’ machine tools are situated, 
although divided from it by partitions. There are 
here 12} ewt., two 10 ewt., one 7 ewt., two 5 ewt., and 
a 2} cwt. steam hammer, along with a Massey hammer, 
principally used for drawing out packing pieces 
for the shell plating. There are 38 fires, and the 
production averages about 7 tons per week. 

There are seven shipbuilding berths, and these 


1s 


any ship of the maximum length probable for many 
With one exception, these berths take ships 


ranging in length from 500ft. upwards. On each side 


bottom, so that the fitters can themselves work the 
The derricks are 150ft. high, and the jibs 
On each of the new 


The motions of hoisting, slewing, traversing, 


The tower 


The launching weight of the heaviest ship so far 
Recently 


The gear is 


The ships built at the North Yard are, for the 


Where heavier loads 


The power station, situated alongside the Mile- 
There is 


capacity. This engine 


Compressed air is used throughout the 


ower station producing air of 100lb. pressure. 


The pumps are electrically driven, 


These are driven 
hrough belting and work at a pressure of 1350 lb. 


YORK-STREET FLAX SPINNING COMPANY, 
BELFAST. 

These mills, situated in almost the centre of the 
ity, were founded in 1830 by the late Mr. Andrew 
In addition to the buildings in York- 
treet another large mill for spinning flax yarns and 


arry on all the manufacturing operations required 


The 
r about four acres. The central part of the west 
nd, a fire-proof building of eight storeys, occupies a 
space of 124ft. length by 50ft. width. In it are 


Before the flax reaches the spinner it has under- 


The 


The other appliances | 


object of the retting is to decompose by fermentation 
the gum which holds the straw and fibre together, 
After the retting has been carried far enough the flax 
is dried and taken to the scutch mill, where it js 
roughly cleaned to free the fibre as much as possible 
from the straw. After this process it passes into the 
hands of the spinner. 

The south wing has five storeys, and contains 
hydraulic presses, crane pumps, and a gas engine to 
drive them. The north wing, 229ft. by 46ft., has six 
storeys, and forms the preparing mill. In this depart- 
ment are various machines working in sets of four 
or five. The first machine of the series is called the 
“spread board,” and here the flax is laid in wisps 
on travelling bands in long continuous lines, and is 
then passed through sets of rollers which draw one 
fibre away from the other, and produce a thick ribbon 
containing millions of separate fibres. As these 
ribbons emerge from one machine they are passed 
to another, and at each step they are drawn out longer 
and thinner, until in the last of the series, called the 
‘* roving frame,”’ the fibre is twisted into a loose, thick 
thread, and then wound on large wooden bobbins. 
The next stage is the spinning. Before it reaches the 
spindles, of which there are 63,000 in the company’s 
two mills, the thread passes through a trough of hot 
water. The twist or “spin” converts the fibres 
into solid round threads, which are known as “ yarn.” 
It is now, so far as the processes of manufacture are 
concerned, practically a finished article of commerce, 
except for some minor processes of drying and wind- 
ing. Before it reaches the loom it has frequently to 
undergo considerable changes, the principal of which 
are ‘boiling’? and ‘“ bleaching.’ Boiling reduces 
the bulk of the yarn, and enables it to be woven into 
a tight and firm cloth. Yarns which are bleached are 
mostly such as are intended for glass cloths, towels, 
&e. 

At the south-east corner of the block is a five- 
storey building, in which the first floor is used for 
weaving, the second for pirn winding, the third for 
yarn dressing and beaming, the fourth for hank 
winding, and the fifth floor for dressing. The weaving 
sheds contain about 1000 looms for plain and damask 
linens. Bleaching is carried on at Muckamore, 
about twenty miles from Belfast 

The steam plant consists of eight Lancashire 
boilers and three beam engines with Corliss valves. 
One engine, with 35in. cylinder and 5ft. stroke, 
making 45 revolutions a minute, drives the preparing 
mill. The two others, with 35in. cylinders and 7it. 
stroke, making 32 revolutions a minute, drive the 
spinning mill. For driving the weaving factory and 
heavy finishing machinery there are four Lancashire 
boilers supplying steam to two beam engines, with 
38in. cylinders and 7ft. stroke, which have wrought 
iron beams and Corliss valves, and make 29 revolu- 
tions per minute. They drive two main shafts 
direct from the fiy-wheel. 

GIANT’S CAUSEWAY ELECTRIC TRAMWAY, PORTRUSH. 
This tramway is the premier electric tramway. It 
was opened in 1883, introducing for the first time 
electricity as the traction power—at least in a prac- 
tical form beyond short experimental lines—and 
working it as a hydro-electric tramway by water 
power on the river Bush. It has also many other 
special features. It was the first tramway or light 
railway constructed along the side of the public road- 
way and upon a pathway, specially constructed, 
raised above the surface of the roadway. It was 
first constructed with a side electric conductor rail 
third-rail system—using only a current of 250 volts : 
but in 1898 it was altered into the overhead trolley 
system, using a current of 550 volts. 





Paps For RepuctnG ViBRaTion.—-We are asked to state that 
the pads used in the construction of the permanent way of the 
Central London Railway Company’s extension to Liverpoo! 
street are composed of Mitchells, Ashworth, Stansfield and Co.'s 
patented Mascolite P., which is said not to take a permanent 
set under the working conditions of a railway line. 

Automatic TELEPHONES.—On July 13th the 
exchange for the telephones of the London General Post-oftice 
buildings was put into operation, and we are told that the 
system is giving great satisfaction. This exchange has services 
for 500 lines and entirely dispenses with the usual operators. 
The system adopted is the same as that used at Epsom, and the 
apparatus was manufactured and erected by the Automati: 
Telephone Manufacturing Company, Limited, of Lennox House. 
Norfolk-street, Strand. We have already described the prin- 
ciple on which the Strowger automatic exchanges operate, an 
since this is the system which is in use at the General Post-office ani 
at Epsom, we need not enter into the technical details on thi- 
occasion. It is worthy of mention, however, that the exchange 
at the General Post-office occupies a very small amount of space. 
and that judging from what we are told whilst we were inspecting 
it, the apparatus requires practically no attention. The whole 
of the apparatus is enclosed in a small room in the basement, 
and the working current is derived from a small chloride battery 
in another small room adjoining it. Although the exchange | 

to be regarded as small as compared with those which are in 
public service in America, it constitutes a good example of thc 
new system, and demonstrates very thoroughly the great advan 

tages which the scheme presents. The work which it has to 
perform appears to be heavy, for during our recent visit to the 
General Post-office calls were being made very frequently. !' 
is worthy of mention that the Post-office authorities have 
decided to remodel the Leeds telephone exchange system an 
to replace the present system by an automatic Strowger 
exchange. We understand that the new building is being 
erected, and that the automatic apparatus is to be supplied hy 
the same company which has carried out the work at the General 
Post-office and at Epsom. The exchange will initially have © 
capacity of 6800 lines and an ultimate capacity of 150,000 lines. 
Considering that the Strowger automatic system has only recently 
been introduced into this country, the progress it has already 
made is remarkable and we await further developments with 
interest. 
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RAILWAY MATTERS. 


THe Board of Trade has recently confirmed the Llan- 
dudno and Colwyn Bay Light Railway (Extension No. 2) 
Order, 1912, authorising the construction of light railways 
in the urban district of Colwyn Bay and Colwyn in the 
county of Denbigh and in the rural district of Conway in 





the county of Carnarvon (being an extension of the under- | 


taking authorised by the Llandudno and Colwyn Ray 
Light Railway Orders, 1898 to 1907). 


ALTHOUGH the price of coal at the pit mouth in India is | 


cheap compared with the cost in England, yet the enor- 
mous distance over which it has to be transported. before 


it ean be used in the furnaces of locomotives renders it | 


an expensive item in railway operation. The East Indian 
Railway receives its coal at a price of Rs. 5.05 per ton, | 
carriage included, and this is the cheapest of any of the 
large lines. The Great Indian Peninsular pays Rs. 10.58 
per ton; the Bombay-Baroda Railway pays Rs. 14.04 
per ton; and the South India Railway, Rs. 15.66 per 
ton. Many of the lesser lines pay even higher figures 
than these. 

ELECTRIC traction for passenger and goods traffic has 
just been commenced on the important Salbertrand— 
Bardonecchia branch in the presence of the Italian Prime | 


Minister, Signor Giolitti, and Comm. Bianchi, Director- | 
General of the Italian State Railways. The electrifying | 


of the Modane line between that town and the Italian fron- 
tier, which was suspended for the definite authorisation 
of the French authorities, was actively begun two months 
ago, and the operations will probably be terminated over 
the entire Bussoleno—Modane line before October. The 


necessary energy, in the interval before the permanent | 
plant now in construction on the Macra is ready, will be | 
furnished by the municipality of Turin from its central | 


power station of Chiomonte. 


AN elevated electric railway for the transport of coal is | 
on the point of being opened in Italy. It is 12.4 miles | 
long, and connects the port of Savona to the west of Genoa 
with the San Guiseppe station on the Savona-Turin Rail- 
way. It is intended for the conveyance of seaborne coal 
to that station, where provision has been made for the 
accumulation of large stocks, and whence the coal can be 
sent on to the north-western provinces. The coal is dis- 
charged from the ships in Savona into a store, where it is 
lifted to the roof and is dropped into the trucks of the 
elevated railway, the track of which is carried on concrete 
piles. Each truck contains one ton of coal, and the capa- 
city of the railway is 180 tons per hour. 


THE single-phase system is represented in France by 
one or two small tramway lines and undertakings being 
carried out by the Midi Railway. 
purchased five different single-phase locomotives from as 
many different manufacturers for operation on the experi- 
mental lines in the south of France. Up to March, 1912, 
three locomotives had been delivered. The electrification 
of this section of the Midi Railway is being carried out 
under certain Government subsidies, without which elec- 
trification would hardly be justified, as there is little 
traffic on the lines under consideration and but few trains 
per day. Several of the lines to be electrified have not 
yet been built, and it will probably be several years before 
the locomotives are in active commercial operation. 


AccORDING to the Railway News a machine has recently 
been erected in a German railway ticket printing esta- 
blishment for packeting and marking tickets. Tickets 
are packed in parcels of fifty or one hundred; slanting 
lines are then imprinted on the edges of the tickets, and 
check marks are placed on the first and last ticket of each 
packet. A narrow slip of paper gummed at one end is 
folded round the packet and fastened. At the same time 
the slanting lines and check marks are applied. Linen 
threads are incorporated into the paper strips, so that it is 
difficult to tear them. Those parts of the paper strips 
which cover the inscriptions on tickets are transparent, 
so that the whole of the wording is visible. About seven 
packets of tickets are turned out per minute, and it is 
claimed that the packing is tighter and better than is 
possible with hand manipulation. 


We hearthatexperimentson a large scale with high-tension 
electric currents have been taking place since the middle 
of June at the Polytechnic Institute in St. Petersburg. 
These experiments have been conducted at the expense 
of the Government with the object of ascertaining the 
practicability of electrifying Russian railways, more par- 
ticularly those in the neighbourhood of St. Petersburg, 
which is at almost equal distances from four large water- 
falls—viz., the Narvas Waterfall, 100 miles from the 
Baltic Railway ; the Imatra Waterfall in Finland; the 
Kivach Waterfall at Petrosavodsk; and the Volchov 
Waterfall, 167 miles from St. Petersburg. The Ministry 
of Communications proposes to utilise the last-named water- 
fall first of all, and the others later on. It appears that 
in Russia there has been up to the present but little expe- 
rience with high-tension electric currents. 


AccorDING to the Railway Gazette, a speaker discussing 
the subject of electric welding as applied to locomotive 
repairs af a meeting of the New York Railroad Club, 
remarked that attempts at repairing locomotive frames by 
this method had been generally unsatisfactory, although 
some people claim that it can be done successfully. In 
this work the frames are for a long time subjected to in- 
tense heat, which burns and oxidises the metal, and though 
the outer surface may appear sound and in first-class con- 
dition the interior is generally rotten. It would be inter- 
esting, he continued, to have some of the locomotive 
frame welds cut up to determine the condition of the inte- 
rior. It has been found that when large sections are 
handled the metal was sound and h»mogeneous to a depth of 
aninch or so, but that below that depth it was bad. This 
flowing-in process, however, could probably be successfully 
used to brild ovt flat spots on wheels and thus avoid the 
expense and loss of metal due to turning. Attention was 
called to the character of the metal which was cast. It 
could not be called cast iron nor classified as cast steel as 
ordinarily known, and yet its structure was that of a cast 
metal and any work put on it in the way ot hammering 
would be for its improvement. It was claimed that, by 
using an electrode of high carbon steel, the strength of the 
weld would be increased, 


This company has | 


NOTES AND MEMORANDA. 


THE question of cleaning boiler flues mechanically 
appears to be receiving attention in various quarters. 
| Two installations of vacuum plant have been tried for 
| cleaning the flues of Lancashire boilers. In these cases 
| the men go inside the flues and manipulate a nozzle attached 
to a flexible pipe. In some cases it might be possible to 
work the pipe trom the outside by providing special doors 
in the brickwork of the flues. Experiments are being 
| made by one firm in this direction, and doubtless if any 
demand is created for such plants they will be greatly 
improved. 


TUNGSTEN contacts wear longer than those of platinum 
or platinum-iridium. This is doubtless largely due to the 
| lower vapeur pressure. At temperatures at which plati- 
| num volatilises badly, tungsten has a very low vapour pres- 
| sure. Besides this, the heat conductivity of tungsten is 
| more than twice that of platinum, and as a result, the 
| contact faces do not rise to the same high temperature. 
| In comparison with platinum-iridium alloys, the ratio of 
| heat conductivities is still more favourable to tungsten. 
In connection with the life of contacts, another important 
consideration is that of hardness. Tungsten is so hard 
that it does not batter down at all under the continual 
| hammering which the contacts get in service. 


Mica is one of the best insulators we have. - Absolutely 
fire-proof and non-hygroscopic, it is unmechanical, but, 
owing to the extreme thinness in which plates can be ob- 
tained, it is very useful in many cases where extra high insu- 
lation is desired. From mica some excellent preparations 
are made by associating it, either in the form of thin slips 
or in the form of powder, with other materials which supply 
the mechanical properties in which it is lacking. The 
material known as micanite, for example, is made up of 
thin slips of mica cemented together so as to form 
either flexible sheets, hard sheets, rods, tubes, rings, &c. 

| Ground mica incorporated with various kinds of clay forms 
an extremely hard, non-brittle insulating substance 
employed for overhead work on tram-lines. 


IN some tests carried out in Germany on welded lap 
joints in boiler plates, two hand-welded joints weie 
made, one being carefully worked at the right heat and 
the other being overheated. Tests were then made of 
numerous specimens cut from the plates, so as to include 
the joints, and on either side. Half the test pieces were 
| annealed before testing and their elastic limit and ultimate 
| strength were lowered thereby. This indicates that the 
unannealed plates were considerably hardened by over- 
straining during welding, and annealing relieves the internal 
stresses. The detrimental effects of burning were very 
slight. On an average the strength of a test piece con- 
taining the joint was 0.99 of that of the plain plate, 
annealed, and 0.98 unannealed. The proportion for the 
elastic limit was between 0.85 and 0.98. It was con- 
cluded that the ratio of strength of joint to that of plate 
may safely be assumed to be 0.8, instead of 0.7 as specified 
in the German regulations. 





Tue idea that an economiser is safe from explosion 
because it is only exposed to water pressure is probably 
due to the fact that vessels which have to be worked under 
steam or air pressure are invariably tested by means of 
water, because by so doing there is no danger of the parts 
flying violently asunder should any part fail, as would 
happen if steam or air were employed. There is, however, 
a great difference between an economiser under pressure 
and a steam boiler or other vessel under cold water pressure. 
In the latter case, in the event of any part of the structwe 
failing, the pressure is instantly relieved, with very little 
increase in the volume of the fluid, and no great harm is 
done ; in the former case much of the water in the econo- 
miser is usually at a temperature much greater than 212 
deg. Fah., so that should the pressure be suddenly relieved 
due to failure of the containing vessel, a portion of the 
water would immediately flash into steam, the accom- 
panying violent expansive force of which may cause entire 
disruption of the economiser. 


Ir has recently been pointed out that accidents occasion- 
ally occur during the operation of starting up an econo- 
miser early in the morning. A careless attendant, 
for instance, on starting will sometimes open to the full the 
dampers in the economiser chamber, and so allow the whole 
of the hot flue gases to pass through the chamber, forgetting 
for the moment that the engines or turbines and the feed 
pumps have not yet been started up and that there is 
consequently no water flowing through the economiser. 
Under these circumstances the enclosed water becomes 
heated, until eventually evaporation into steam commences, 
The level of the water in the vertical pipes then becomes 
gradually lowered, with the result that the upper portions 
of the pipes, being bared of water, suffer from more or less 

overheating. Further, the steam so formed, by coming 
into contact with the water on the koiler side of the outlet 
valve when the latter is opened, tends to cause “‘ water 
hammer” action. This “‘ water hammer ’”’ action causes 
crackling in the pipes, and it has in some instances led to 
fracture and explosion and serious injury to the engineer- 
in-charge. 

A PAPER read before the American Institute of Elec- 
trical Engineers a few weeks ago contains an analysis of 
the losses in a hydro-electric station, owned by the Seattle 
Municipal Light and Power Company in the year 1911. 
Great care was taken in the measurements, and the results 
have been carefully checked and the instruments fre- 
quently calibrated. The figures are therefore believed 
to be very approximately true. Each item in the generat- 
ing, transmitting and distributing systems is considered 
separately, and the losses in each have been ascertained. 
Thus, in the generating system the losses in the penstocks, 
water wheels, generators, exciters and lighting of the 
station have been determined and similarly in the other 
parts of the transmission and distributing systems. 
The results are briefly summed up in a table, showing the 
total loss in each item in the year 1911. In the generating 
system there was a total loss of 45.6 per cent. of the input 3 
in the transmission system there was a loss of 8.4 
cent. ot the input, or of 4.6 per cent. of the endian 
input ; and in the distributing system there was a loss of 
“20.8 per cent. of the input, or of 10:3 per-cent. of the pen- 
stock input. The overall efficiency .thus amounts to 

5. per cent. 








MISCELLANEA. 


THE chief officer of the Birmingham Fire Brigade states 
that in all factories where celluloid is used an instruction 
is given that no more of this highly inflammable material 
is to be served out than is likely to be required for the 
day’s work, and that every night the place is to be swept, 
and that the sweepings are to be put into an iron receptacle. 


A FEw years ago castor oil was the universal lubricant 
in India for both internal and external lubrication, but as 
engineers became more enlightened on the subject of 
lubrication generally, castor oil for internal lubrication 
was discarded. The principal reason why castor oil has 
been condemned for internal lubrication is the breaking 
up of the oil into several corroding acids when exposed to 
high temperatures. As a lubricant for external bearings, 
however, castor oil is still largely used, and the old school 
of mechanical engineers will not listen to anything against 
it. A temperature test, however, will very soon show that, 
owing to the high fluid friction of castor oil, the running 
temperature of a bearing lubricated with a hydro-carbon 
oil will be considerably lower than that with castor oil. 


THe Board of Trade has received a memorandum 
relating to the treatment of seaweed for commercial 
purposes in Norway. The seaweed is collected on the 
west coast of Norway, from Lofoten in the north to Mandal 
in the south. After collection it is dried in the sun and 
burnt without too much heat, so that the iodine is not 
extracted. This is effected by using damp seaweed as 
fuel, and only burning small heaps at a time. The experi- 
ment of burning the weed on grills has been tried, but 
without success. The price of the resultant ash is from 
#d. to 13d. per kilogramme, according to analysis. In the 
year 1911, during which 1806 tons to the value of £9933 
were exported, the price appears to have averaged £5 10s. 
per metric ton. The product is sold to agents at Stavenger 
and other ports and is mainly exported to Great Britain. 
It is also used as manure in Norway. 


THE new Italian air ship of large volume, M 1, whcih 
has been built at Bracciano, headquarters of the Military 
Aeronautic Department, and with regard to the con- 
struction of which such impenetrable silence is being 
maintained, has during the last three weeks made frequent 
trial trips over Rome under the command of Comandante 
Scelsi. She has carried usvally seven or eight passengers, 
among whom, or one occasion st least, was the Minister 
for War, General Spingardi. Built for a crew of eight 
and for the carriage of a large quantity of explosives, 
the dimensions of the machine are about 85 m. long 
by 11 m. extreme breadth, a size which places it in a vastly 
superior category to the small P type which has done such 
usefvl work in the Tripoletaine, and which kept the air 
for twelve hours ir the voyage to Zuara. Other powerful 
units are about to be added to the Italian air fleet. 


Wuat is said to be the largest electric winding engine 
in the United States is about to be erected at the colliery 
of the Christopher Coal Mining Company, Illinois. The 
engine works on the Ilgner system, and is of the double- 
drum type, having 7ft. drums. Wire hoisting rope 1{in. 
diameter is used. The equipment is being built to make 
1000 trips from a 600ft. depth in seven hours. The cycle 
arranged calls for 6 seconds acceleration, 9 seconds at 
full speed, 6 seconds for retardation, and 4 seconds loading 
and dumping, which corresponds to a maximum rope 
speed of 2400ft. per minute. A 1150 horse-power 550- 
volt direet-current motor drives the engine, and is direct 
connected to the drum shaft by a flexible coupling. The 
motor is designed especially for winding service, and has 
large overload capacity. Power will be supplied to the 
motor by a fly-wheel motor generator set, consisting of a 
650 horse-power 2300-volt induction motor, an 880- 
kilowatt 550-volt generator, a 17-kilowatt 125-volt 
exciter, and a 22,600 1b. fly-wheel. This unit operates 
at 600 revolutions per minute. 


LarGE deposits of anthracite coal exist in the Susquehana 
River. The fuel, mixed with pea and buck wheat, is 
washed down the river from the coal banks and culm 
piles, and it is estimated that 100,000 tons can be reclaimed 
from the river at the junction of the north and west 
branches. The coal is very free from slate, because the 
latter, being flat, does not roll along the river bed to any 
extent. According to Electrical Engineering, dredges 
and pumps are employed to take the coal from the river 
bottom. At Harrisburg, sand pumps are used to load 
small flat scows, while at Plymouth a float equipped with 
190 horse-power in motors and using central station energy 
is employed. A centrifugal pump driven by a 100 horse- 
power 60-cycle motor sucks the coal from the river and 
forces it with the water through a long pipe line to the 
shore, where the coal is deposited, the water finding its 
way back to the river again. The pump is capable ot 
sucking fifty tons an hour. In addition to the 100 horse- 
power motor there are three 30 horse-power machines 
on the dredger for operating the drags. 


A NEw application of the trackless trolley -system is 
being made at Altona, Germany. The shunting of goods 
wagons has for many years been effected on the Grosse 
Elbstrasse, near the harbour, on standard gauge rails let 
into the pavement. Teams of horses and fireless steam 
locomotives proved unable to cope with the requirements. 
The southern line serves as a loading line and is hardly 
ever used for shunting, while the northern track is generally 
employed for the attaching and detaching of wagons. As 
the narrowness of the street did not permit the installation 
of any special engine line, the engines, in order to shift 
wagons on the shunting line, had to push to and fro any 
wagons that obstructed their way. This was a serious 
drawback, and it was accordingly decided to replace the 
fireless locomotives by trackless cars, operated by means 
of trolleys pressed by a rigid rod against a double-pole 
overhead line. The trolley is designed for deviating on 
both sides to a maximum distance of 34 metres, so as to 
allow the tractor to travel on either line. A single over- 
head line thus suffices for the shunting service, and the 
loading of wagons is not interfered with. The tractor, 
which is six tons in weight, has been designed for handling 
up to six wagons with their full load at a speed of 3 kiloms. 
to-6 kiloms. per hour, and is worked by a 25 horse-power 
continuous-current motor, driving all four wheels through a 
10: 1 worm gear, 
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Apprentices and Strike Benefit. 


THE series of conferences held to discuss a new 
factor which has been introduced into the apprentice 
question by the Boilermakers’ Society in the forma- 
tion of a juvenile branch which may derive strike 
benefit as well as sick benefit from the parent society, 
culminated in a grand conference, held in Carlisle 
on August Ist, for the express purpose of endeavour- 
ing to find some solution of the difficulty. The parties 
to the conference were, on the one hand, the Ship- 
building Employers’ Federation, and, on the other, 
the Standing Committee of Shipyard Unions, these 
being the signatories to the National Working ‘Agr ee- 
ment. The Boilermakers’ Society with which the 
direct issue has been raised will in all probability 
cease to act under this agreement on September 9th, 
but at present it is included in its operation, and so 
|the matter was dealt with on the workers’ side by 
the Standing Committee. The point at issue, as 
we have stated in a previous article, is really very 
serious, although it may appear very trivial to 
occasion so much controversy, but the fact that the 
Grand Conference was assembled for the single purpose 
of discussing this question, and that after sitting 
for four hours, it ended, as did each of the others, 
in an impasse, indicates at once the tenacity with 
which each side holds its own view of the case, and 
the gravity of the issues involved. The Boilermakers’ 
Society repeats its denial that it has any sinister 
motive in insisting on the strike clause being retained 
on the apprentice cards; it maintains that the 
provisions of the National Insurance Act demand 
the formation of juvenile branches, and that it has 
no intention of distributing strike pay to apprentices 
or of encouraging them to strike. It also asserts 
that it is willing to give assurances to that effect. 
The employers, however, contend and have con- 
sistently maintained that the insertion of such a 
clause at all is a breach of the apprentice agreement, 
that it is totally unnecessary for the proper working 
of the National Insurance Act, and that they therefore 
demand its deletion from the card. They have 
protested most emphatically from the beginning 
against the objectionable clause, and still hold to 
this position unwaveringly, we think with good 
reason. Whatever may be the ultimate settlement of 
the dispute, there can be no doubt that the point 
at issue was introduced into the situation by the 
Boilermakers’ Society. It is the Society and not 
the Employers’ Federation upon which lies the burden 
of having brought about the change of conditions that 
is causing trouble, and upon which rests the onus 
of showing why such a change should be made. 
Against this the Society quotes the incidence of the 
Insurance Act, which surely is no answer at all, for 
this does not in any way demand the institution of 
a strike clause for apprentices. One can hardly 
resist the suggestion that the unemployment section 
of the Act has been made the occasion of formulating 
a scheme under which, notwithstanding assurances 
to the contrary, it would be possible to include appren- 
tices in any strike scheme of the future. Hence 
the stubborn way in which the position is held on 
each side. 

The state of matters now is that neither side will 
make any sufficient compromise, and that all through 
the negotiations the Boilermakers’ Society has 
continued to develop and extend its juvenile branch, 
until it is now almost a complete organisation in 
full working order; and as all the resources of the 
National Agreement have been exhausted the next 
move is obviously to be expected from the Employers’ 
Federation. We do not see clearly what step, short 
of a drastic measure, can be effectively taken, in 
view of the fact that practically all other trade unions 
are organising juvenile branches in connection with 
the Insurance Act, though none has so openly sought 





to take advantage of the position to introduce what 





is potentially at least, a strike clause. It is much 
to be deplored that the apprenticeship bond has been 
allowed to get into such a slack-twisted condition 
that there is now practically no weapon with which 
to counter this attack of trades union diplomacy, 
and we believe the difficulty would not have emerged 
at all if it had not been possible for many apprentices 
under present agreements to drop tools at any time 
without becoming amenable to the penal laws of 
the country. Whatever may be said to the contrary 
there can be little doubt that the actual keystone of 
the position is the fact that the withdrawal of appren- 
tices during a strike is the real end and intention of 
the move—perhaps not immediately, but ultimately. 
The quarrel is therefore not primarily an apprentice 
question at all, the apprentice being merely a stalking 
horse used by his older brother, the trade union 
journeyman, to obtain the means with which to 
enforce his demands upon his employers. 

This is to be regretted, for although an apprentice 
is only a journeyman in embryo, still there has always 
existed hitherto a closer feeling between apprentice 
and master, than that which obtains between journey- 
man and employer. The master of the old days 
looked upon himself as somewhat in loco parentis 
to his apprentice, was interested in his progress, and 
proud when he had “ learned his trade ”’ in an efficient 
way. It is to this kindly feeling that we doubtless 
owe the loyal service which apprentices have often 
rendered to their masters in time of trade dispute. 
If this feeling be utterly destroyed, as it is likely 
to be unless a revival of the old spirit is brought about, 
there will be a loss to both sides, for the existence of 
this extra-mural quality, while it cannot be expressly 
defined in an apprentice agreement is none the less 
a very potent force in the education and develop- 
ment of a young man, for it is not only future manual 
workers who are being trained as apprentices, but 
the future masters, designers, managers and foremen. 
All these have to come through the mill, and as 
potential employers themselves their interests are 
more closely bound up in the employer's business 
than are those of the trade union journeyman, whose 
stake in the firm often begins and ends in a day’s 
pay for a day’s work. It would be well to reconsider 
the apprentice question at this juncture, and to settle 
once for all whether the apprentice is to become 
in the future simply a junior journeyman or whether 
in some way or other anything can be done to bring 
about a reversion to a form—modernised perhaps— 
of the old fashion of apprenticeship, which, while 
it was binding on both sides, yet by its very definition 
of drawing afforded a wider liberty of thought and 
action within those defined limits. It would be a thou- 
sand pities if this dispute is only to be settled by the 
dread arbitrament of labour war. Surely some 
mid-way course can be found by which the deadlock 
may be loosened and a better understanding arrived 
at on both sides. The unfortunate thing is that 
the employers consider that the Society has committed 
an infraction of a definite agreement, while the latter 
does not consider itself bound by any existing agree- 
ment. It has been said that a corporate body has 
no soul ; it appears also that some have no conscience 
either, or that the organ is of so elastic a nature as 
to permit of viewing things from abnormal angles. 
It would appear easy enough to determine whether 
or not two parties are bound by an agreement, and 
yet here we have views of the same case which are 
diametrically opposed to one another. Perhaps a 
neutral uninterested party may be found to cut this 
Gordian knot, and allow of the whole question being 
put upon a more satisfactory basis. No effort should 
be spared to settle a dispute which may spread 
indefinitely at a time when every shipyard is full 
to overflowing with work and both masters and men 
have everything to lose and nothing to gain by any 
interruption of the steady flow of employment. 


Labour in Iron and Steel Works. 


THE question of the introduction of an eight hours’ 
day in iron and steel works is to be brought forward 
in the near future from an international point of 
view as a result of an agitation which has already 
been commenced by an organisation which apparently 
lays claim to represent the interests of labour, or, 
at all events, a portion of the general body of indus- 
trial workers. Although some people may be 
acquainted with the organisation, it is certain that 
the International Association for the Legal Protection 
of Workers is not known generally, notwithstanding 
that it is reported to make a practice of meeting 
every two years for the purpose of discussing labour 
questions. The next conference is to be. held at 
Ziirich in September, and is to extend over a period 
of three days. Some time ago the Association ap- 
pointed a committee to inquire into and give pre- 
liminary consideration to the problem of securing 
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a reduction in the hours of work in establishments 
having continuous shifts both day and night. It 
will probably be news to most people to learn that 
the committee held a two days’ conference in London 
in the middle of June, when twelve countries were 
represented by thirty-three delegates, and the pro- 
ceedings were solely limited to the question of the 
regulation of the working hours in the heavy iron and 
steel industries. It appears that with the exception 
of two countries an abundance of material in the form 
of reports was submitted on the subject in relation 
to countries which produce a considerable tonnage of 
iron and steel. The two exceptions, it is significant 
to observe, were Great Britain and the United States, 
concerning which the information available was very 
scanty. As eight out of the thirty-three delegates 
represented German trade unions or social reformers, 
it would seem as if the eight hours’ day movement 
is very largely of German origin, whilst the attitude 
of English and American trade unionists at the 
conference is unknown beyond the assumption that 
they agreed with the decisions arrived at by the 
other members of the committee. The conference 
is reported to have adopted resolutions expressing 
the opinion (1) that the eight hours’ shift is the 
best for industries having uninterrupted working 
day and night, and recommending it from the stand- 
point of the bodily and moral welfare of the workers ; 
(2) that from the reports from different countries 
the eight hours’ shift is necessary in the first place, 
and is practicable in connection with blast furnaces, 
iron and steel works and rolling mills; and (3) 
that the Association should request the Governments 
to convene a conference of the interested States 
with the object of seeking to reach an understanding 
regarding the introduction of an eight hours’ shift 
in the iron and steel industries as soon as possible. 

The resolutions adopted by the committee will 
consequently come forward for consideration at the 
hands of the International Association at the Ziirich 
Conference next month. During the discussion in 
London it was submitted that if Germany, Great 
Britain and the United States could conclude an 
international agreement, other iron and steel pro- 
ducing countries would scarcely raise considerable 
difficulties in the matter. It is, however, probable 
that the participators in the London conference 
know equally as well as iron and steel producers 
that absolutely no prospect exists of an international 
understanding being reached between different 
countries in the matter of the length of working shifts, 
as each nation must continue to deal with its own 
domestic affairs in the manner that is considered 
to be best in its own individual interests. But even 
if the London conference can really claim to have 
represented the views of iron and steel workers in 
various countries, it is impossible to refrain from 
the conclusion that the resolutions there adopted 
are intended, apart from the possible decision of the 
forthcoming Ziirich conference, to pave the way 
towards the agitation which has already been started 
in Germany by the leaders of the “ Christian Metal 
Workers’ Union” for securing an eight hours’ day 
in the iron and steel works in that country. At 
present a twelve hours’ shift is in operation at most 
iron and steel works, and pauses of two hours are 
provided for during the shift, whilst a rest of at least 
eight hours must be allowed before the furnace and 
millmen begin a fresh shift. It is, however, alleged 
that the pauses are not adhered to, and that in con- 
sequence of overtime being legally permitted in 
cases of necessity the men are compelled to work 
unusually long hours. These circumstances, it is 
contended, render it necessary for a fundamental 
alteration to be made by the legislative introduction 
of an eight hours’ day, but failing this improvement 
in the working conditions, it is held that the length 
of the working day must at least be reduced. The 
question, at all events, is to be raised in the ensuing 
session of the Reichstag in connection with the 
Federal Council Order of 1909 regarding the operation 
of ironworks and rolling mills. 

The charges made by the labour interests, which 
were adduced at a meeting held at Dortmund 
three weeks ago, would appear to be well founded if 
they had not evoked a prompt contradiction on the 
part of the employers. It is pointed out, in the first 
place, that if a workman worked 300 shifts of twelve 
hours, the total overtime hours worked in the heavy 
iron and steel trades in Prussia in 1911 amounted 
to only 2.76 per cent. of the total number of hours 
worked, whilst the actual overtime hours per working 
day was 1.54 per cent. of the total hours worked on 
working days, as compared with 1.56 per cent. 
in 1910. Not only so, but the furnacemen do the 
least overtime, as the extra work has chiefly to be 
performed in the repairing shops and the departments 
which only work one shift per day. It is even said 


that the men resort to deception in order to work 


| 

















overtime, so as to obtain the higher rates, and also 
willingly work extra hours in times of great prosperity 
in order to assure their position rather than incur 
the risk of discharge on a change in the condition 
of trade if additional men were engaged solely for 
the boom period. More interest will, however, be 
manifested in the employers’ views as to the actual 
working hours, the figures being available for the 
small and large blast furnace works throughout 
Germany. According to the figures, the actual 
working hours have been reduced by the adoption of 
labour-saving machinery, and now range from 
38 to 70 per cent. of the duration of the shift, and all 
workmen can reckon upon an average working time 
of from six to seven hours for twelve hours’ shift. 
In these circumstances it is contended that a workman 
is well able to work overtime occasionally. It is 








calculated by the labour interests that the introduc- 
tion of an eight hours’ shift would imply the employ- 
ment of 57,000 additional men at an annual increase 
of £4,250,000 in the wages bill, but this sum would be 
advanced to over £5,000,000 by insurance charges, 
extra cost of management, &c. It may therefore 
be considered for this reason and that of the question 
of international competition that the eight hours’ 
shift is a delusion. Indeed, it would, perhaps, 
not be far from the truth to suggest that the eight 
hours’ problem has merely been raised as a means 
of propaganda for trade unionism in Germany, 
as in no class of industrial workers is the organisation 
of the workers on such an insignificant scale as in 
the case of the furnacemen and millmen in that 
country. 


The Sterilisation of Water by Ultra-Violet Rays. 


THE latest application of ultra-violet rays for the 
sterilisation of water for drinking purposes has, 
according to the Engineering Record, been made by 
the Rayvio Water Company in Chicago. The 
installation in question is not very large, being only 
able to treat water at the rate of 3600 gallons per day, 
but it is evidently doing excellent work, being em- 
ployed in a bottled water service, which supplies 
water coolers for drinking purposes in office buildings. 
The process is not entirely relied upon to purify the 
water for, before it comes into operation, the liquid, 
which, be it said, is taken from the city mains, is first 
of all treated with a coagulant, then passed into a 
settling tank where it remains from two to three 
hours, then treated in mechanical filters, again dosed 
with coagulant, and again filtered. All these pro- 
cesses have to be gone through before the water can be 
considered safe, and the application of the ultra- 
violet rays is for the benefit of those who wish, to 
quote the words of our contemporary, “a final polish 
on a water already coagulated, settled, and filtered, 
and who do not care to take the possible chance of a 
taste and odour due to chemical sterilisation.” It is 
not our purpose to comment on the original condition 
of the water before it leaves the city mains, but to see 
what the cost of giving this “ extra polish” is, and 
whether it is satisfactory. We will answer the last 
question first. The lake water apparently contains an 
average of, say, 2000 bacteria per cubic centimetre. 
If—and this is an important point—clear water is 
delivered to the steriliser from the filters, the final 
product contains only from 0 to 20 bacteria with no 
B coli in 1 cubic centimetre samples. It appears, 
however, to beimperative that the water treated should 
be absolutely clear. Even the cloudiness due to 
minute bubbles of air seems to have a deleterious 
effect. With this proviso, then, the total percentage 
purification is distinctly good, but we have no informa- 
tion regarding the proportion of it brought about by 
filters. Then as to cost. A 110-volt lamp, taking 
4} amperes, is used to deal with 150 gallons of water 
per hour—or, roughly speaking, 500 watt hours for 
150 gallons. Our contemporary argues from this that 
a million gallons would take 6666 x 500 watt hours, or 
3333 units. In getting at the cost our contemporary 
further bases its calculation on the cost of a kilowatt 
year being 25 dols., which is equivalent to a kilowatt 
hour costing about .3 of a halfpenny. At this 
figure the cost of treating a million gallons works out 
at 10 dols.—just over £2. This, however, would 
appear to be an optimistic estimate. We very much 
doubt if any electrical company in this country, at 
any rate, would be found to give a supply, even in 
large quantities, at under one halfpenny per unit. 
The cost of treating a million gallons at this figure 
would be practically £7. It is interesting to compare 
these figures with those obtained at Marseilles in 1910, 
and referred to in our issue of November 18th of that 
year. In this case it was found that an average of 
122.5 watt hours were required to sterilise 1000 gallons 
of water. This represents 122} units for a million 
gallons, which at 3d. per unit equals 5s. 1}d. There 








is an enormous discrepancy between this figure and 


£7, and the only possible conclusions to be drawn from 
it are, first, that the Chicago apparatus is working most 
inefficiently, and, secondly, that the plant is too small 
to make calculations in millions of gallons of any value 
at all. The Marseilles plant, it may be remarked, 
treated more than 132,328 gallons in the 24 hours, or 
over 36 times as much as the Chicago apparatus, even 
allowing the American gallon to be as large as ours, 
which it is not. 
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The Mechanics oj the Aeroplane. By Captain Duchéne 
‘Translated from the French by John H. Ledeboer 


and T. O’B. Hubbard. London: Longmans, 
Green and Co. Price 7s. 6d. net. 
The Dynamics of Mechanical Flight. By Sir G. 


Greenhill. London: Constable and Co., Limited. 

Price 8s. 6d. net. 

THESE two volumes are so closely related in subject 
that for many reasons it is more desirable to review 
them side by side than separately. We do not mean 
to imply by this that the treatment of the subject is 
the same in both books. As a matter of fact, there is 
an essential difference between the authors. Sir 
George Greenhill is frankly and without any pretence 
the mathematician at work on a problem in dynamics. 
Captain Duchéne and his translators are engineers 
engaged in the discussion of the conditions governing 
practical artificial flight. With this difference of 
aspect in view we are prepared, and it so turns out 
that we are not disappointed, to find a wide diver- 
gence in the styles of the books. But in many respects 
each may be regarded as a supplement to the other. 
Certain it is that although they overlap in title the two 
volumes are not to be thought of as alternatives. 
They may with great advantage be simultaneously 
studied, and from a comparison of their teachings 
much useful knowledge may be obtained which would 
be lost if either alone were chosen as a guide. 

Let us compare the two books in their treatment of 
two important aeronautical problems, namely, the 
pressure of the wind on an inclined plane and the 
thrust of a screw propeller. Sir George Greenhill, in 
tackling the first of these matters, starts with a dis- 
cussion of the ancient Newtonian formula, which 
makes the thrust on an inclined plane proportional to 
its area, to the square of velocity of the wind and to 
the square of the sine of the angle of inclination all as 
expressed by the formula T = k. A Q’sin?a. Having 
pointed out the discrepancy existing between the 
results obtained by this formula and those arrived at 
in practice, Sir George next takes up the discussion of 
the theory of the stream lines past a plane barrier, and 
of the discontinuity arising at an edge. The early 
investigation of this subject was due to Helmholtz and 
Kirchoff. A full discussion of it is to be found in 
Report No. 19 of the Advisory Committee for Aero- 
nautics published in 1910, and written by Sir George 
Greenhill himself. As a result of much mathematical 
working he makes the thrust on an inclined plane 
when expressed in the same notation as before come 
out in accordance with the formula 

T=k.AQ.}rsina/(1+ }4r 
Here again it has to be admitted that theory is not in 
accordance with practice—that, in fact, theory demands 
a greater wing area per unit of lift than is necessary in 
practice. The discrepancy is attributed to the effect 
of cambering the wings, for theory does not—and up to 
the present its neglect arises from inability—take 
account of such cambering. Sir George next quotes a 
‘practical formula in general use,” which may be 
thrown into the form T = c. A Q?. sin a / cos? a, 
where c is a constant. The Schwarz-Christoffel 
method of conformal representation is then taken up 
and applied to the Helmholtz-Kirchoff problem. The 
pressure is thus mapped out over the surface of the 
plane, the centre of pressure is determined, and the 
second fromula given above again arrived at for the 
thrust. The Helmholtz-Kirchoff theory of a discon- 
tinuous stream line is finally applied to a plane barrier 
inclined in a stream of finite breadth, and the follow- 
ing formula for the thrust obtained :— 

T= k.Q?(c sina — co sin 8 — sin p' ) 

In this c is the breadth of the stream before it reaches 
the barrier, c, the breadth of the stream flowing over 
the attacking edge of the planes and as measured at 
the point where the velocity has again become uniform 
and equal to that of the undisturbed stream, § the 
angle at which this stream flows off backward, and cz 
and #' the corresponding breadth and angle for the 
stream leaving the trailing edge. The centre of pres- 
sure is not determined in this case. The rest of this 
chapter, we may add, seems to be more devoted to 
exercises in conformal representation than to any- 
thing directly connected with aeronautics. 

Turning to Captain Duchéne’s book, we find that the 
author plunges straight away into this problem of the 
inclined plane. Without any attempt at proof he gives 
us the following formula for the thrust :— 

T=m.A Q sina, 
where m is a constant. For small angles of incidence, 
say up to 12 deg., which is about the maximum found 
in aeroplanes, this formula is to all intents and pur- 
poses in agreement with Sir George , Greenhill’s 
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*‘ practical formula in general use,’ provided, of 
course, the constants c and m are the same. But it is 
to be noted that if Sir George Greenhill is greatly 
exercised as to the correct form of the formula, 
Captain Duchéne is equally distressed as to the pre- 
cise value to give to his constant. As a matter of 
fact, his ‘‘ constant’ is really most inconstant, and 
depends very largely on the shape of the plane, its 
‘‘ aspect ratio,’’ and on the angle of incidence. The 
seeker after truth in this matter of the inclined plane 
will thus be disappointed if he expects to find clear 
information regarding it, either among the theorists or 
the practical men as represented by the authors of the 
two books now before us. The only comparatively 
satisfactory enlightenment which he will obtain will be 
derived from the footnote on page 4 of the translated 
work. Here the results of M. Eiffel’s recent experi- 
ments are briefly recorded. It is to be noted, how- 
ever, that these results relate only to flat surfaces 
having an aspect ratio of 5 or 6 to 1. 

We pass now to the sections of the books devoted to 
the propeller problems. In Sir George Greenhill’s 
volume we find the discussion based largely on the 
treatment of the problem given by Rankine in 1865. 
It is unnecessary to follow this here, since it is more or 
less already well known. As to the formule worked 
out for the thrust, we may say that Sir George ap- 
parently puts more faith in a certain empirical ex- 
pression which he quotes than anything which he 
establishes by mathematics. This formula is as 
follows : 


T=C.dA--s(l — 8) 


y, 
29 
In this C is a constant, d the density of the fluid, A the 
disc area, V the blade tip velocity, and s the slip. 
This formula agrees, it is pointed out, with the shape 
of that established theoretically by Coriolis. Turning 
to Captain Duchéne’s book, we find the formula for the 


thrust given as T = Kv? D2, when K is a constant, | 
v the velocity of advance of the propeller, and D its | 


diameter. The constant K, we are told, depends upon 


the ratio of pitch to diameter, and on the angle of | 


incidence giving the maximum efficiency. We are 
not, however, informed as to how it depends on them, 
and it is therefore impossible to compare the formula 
with that given by Sir George Greenhill. 

In addition to what we have mentioned above Sir 
George’s book contains a discussion of gyroscopic 
action, and of the ** pneumatical principles of an air- 
ship.” His treatment of the gyroscope is somewhat 
abstruse, and is founded in the usual way on the 
dynamical lemma that the vector velocity of angular 
momentum is equal to the vector of the impressed 
couple. In Captain Duchéne’s book the most im- 
portant part not referred to above is a long chapter 
on equilibrium and stability in still air. 

It will be seen that neither book is completely 
satisfactory, although it must be admitted that the 
omissions and shortcomings of the one are in large 
part made good by the other. Neither book is free 
from error. In Sir George’s work the “ lift *’ of an aero- 


-plane is on two occasions referred to as the ‘ light.” 


On page 110 not only is p printed for P, but the two 


formulz in which it occurs have been so badly printed 


that they look like one, and an absurd one too. Figs. 
16 and 48 have been printed without their full com- 
plement of reference letters, nor is it easy to gather 
from the context where these letters should be. In 
Captain Duchéne’s book the errors noted are less 


serious. On page 3 the pressure on an inclined plane 


is stated to be proportional to its area, and to the | 


speed of the wind. It is really proportional to the 
square of the speed,as the formula given on the same 
page makes quite clear. Throughout the book a 
cambered surface is referred to almost everywhere as a 
“curved plane.” If such a term is to be permitted 
then we will soon expect to hear such expressions as 
‘an ellipitical circle,” or ** a conical cylinder.” We 
would also take exception to the use of the word 
* volatile ’’ on page 188, as expressing lack of rigidity 
in air. On page 202 ‘rational velocity ” is printed 
for “rotational velocity,” with a complete loss in 
consequence in the sense of the paragraph. 


A History of the Frozen Meat Trade. By James 
Troubridge Critchell and Joseph Raymond. 
London: Constable and Co., Limited, 10, Orange- 
street, Leicester-square, W.C. 1912. Price 10s. 6d. 
net. 

Tuis is a book containing an immensity of information 
most interestingly set out. It tells a tale of enormous 
difficulties overcome successfully after repeated and 
most disheartening failures, by the help of the engi- 
neer and the indomitable energy of the men who 
interested themselves in the business. Much of the 
contents of the volume, which runs to over 400 pages, 
has, of course, nothing whatever to do with engi- 
neering, and of it we shall say little ; but there still 
remains much in which engineering plays a very 
large part, and of this a great deal might be said. 

The opening chapters, which are entitled ** Britain’s 
Call for Overseas Supplies,” and “‘ The Work of the 
Pioneers,” form fascinating reading. In the first 
place the style adopted by the authors is clear and 
free, without being verbose, and in the next, their 
treatment of the subject is such that the reader 
with the scantiest equipment of technical knowledge 
is kept attracted. 


Stress is laid upon the fact that only thirty years 
have elapsed since the foundation of what is now recog- 
nised as one of the most important of the world’s 
industries. ‘‘A commerce that unites continents 

. . the industry that hangs on the slender 
piston-rod of a refrigerating machine, yet feeds nations 
with a regularity that defies famine, had its birth 
within the recollection of many who are not yet old.” 
We will not go with the authors into the details of 
the dwindling herds and increasing prices, which 
were such potent factors of the food supply question 
of this country before the importation of frozen 
meat was begun. Suffice it to say, that with an 
increasing population there was not an equivalent 
growth in the numbers of “ food animals” reared, 
with the result that, for example, the average prices 
in London of beef of first quality from being 43d. per 
| Ib. in 1851 rose to 63d. in 1861, to 8d. in 1871, and to 
| 84d. in 1881. 
| Meanwhile there were other developments taking 
|place. The flocks of sheep and herds of oxen in 
North and South America, in Australia and New 
Zealand were multiplying rapidly. In the latter 
| countries the populations remained low, and it be- 
came a very pressing problem how to get the best 
| value out of the animals. The sheep first of all 
| were grown for their wool. Tallow was then pro- 
| duced by boiling the carcases down, but there was a 
| limiting point beyond which it was not commercially 
| possible to carry this. Subsequently the meat was 
| tinned and exported successfully, but this too had 

its limitations, and it was not till the successful 
| adaptation of refrigeration to the overseas carriage 
| of carcases that the two problems of how to get rid 
of the surplus stock in the Colonies and South America, 
and how to make up the deficiency in the food 
supply of the United Kingdom, was satisfactorily 
solved. 

The story of the solution is related by the authors. 
They explain that the real genesis of the meat export 
trade under conditions of refrigeration is to be found 
|in the shipments of chilled beef from the United 
States of America in the seventies. By the end of 
1880, when only 400 carcases of mutton had reached 
Great Britain from Australia, we had imported from 
North America 120,000 tons of fresh beef. The first 
|shipment of chilled beef had arrived in October, 
1875. Prior to this, small quantities of hard frozen 
beef had been sent over, but it was inconsiderable 
in volume and negligible as a market factor. It 
had been frozen by an ice and salt mixture. The 
chilled beef trade with the United States was, however, 
destined to have a curious history. It increased 
rapidly until in 1909 the imports into this country 
exceeded in quantity the supplies from South America 
and Australasia taken together. In 1901 over 
150,000 tons of chilled beef were imported from North 
America, but from this point the demands of the 
increasing population of the exporting country 
began to make themselves more and more felt, with 
the result that ten years later—in 1911—the amount 
had fallen to 8720 tons. Moreover, the tendency 
is for it to decrease still further. This being so, the 
present book makes no very extended reference to 
the trade from this part of the world, but devotes 
|a good deai of space to Australia, New Zealand and 
| South America. 
| In the early seventies sheep in Australia and New 
| Zealand had increased to an enormous extent. Long 
| before that time efforts had been made to export the 
;meat, but all had ended in failure, except tinning. 
The latter process, however, could not be expected 
to deal with the vast volumes of meat of which it 
was necessary to dispose. The case was much the 
same in the Argentine, and it was from this place that 
the first meat cargo was more or less successfully 
shipped through the tropics under refrigeration. 
This was in the year 1877. Previous to this the 
French scientist and engineer, Charles Tellier, had 
made an attempt in the same direction, but it had 
failed. He installed an ammonia compression 
machine of his own design on a vessel called the 
City of Rio de Janeiro. Some 300 kilos. of beef were 
taken on board in London in 1868 and the vessel 
started for Monte Video. It had been the intention 
on the return journey to import meat from Uruguay 
into France. Unhappily, something went badly 
wrong with the machinery when twenty-three days 
out, and the meat had to be eaten on board. Appa- 
rently no attempt was made to bring any meat back. 
Tellier, however, does not seem to have been dis- 
couraged, though it was not till eight years later 
that the Frigorifique sailed from Rouen to Buenos 
Aires. This vessel was fitted with three Tellier 
machines, and all the room forward of the engines 
was given up to cooled space for meat. The insulat- 
ing material was powdered cork and chaff. Some 
meat was taken out, but does not appear to have 
been perfectly sound at the end of the voyage. 
However, on the return passage, which lasted 104 
days, though some of the meat did not arrive in good 
condition, the results were, on the whole, good. 
Curiously enough, though, the matter was not pursued 
any further in this direction. 

The next attempt in order of date also belongs 
to the French, and it may be said of it that in face 
of adverse circumstances it was a wonderful per- 
formance. The steamship Paraguay was fitted 
with an ammonia compression machine on the Carré- 
Jullien system. Whereas Tellier never attempted 




















to bring the temperature below freezing point, in 
the Paraguay the temperature is given as being 
—17 deg. Fah. This would mean 49 deg. of frost, 
and we cannot help thinking that the minus sign 
must have crept into the book inerror. The Paraguay 
arrived in Buenos Aires on September 29th, 1877. 
On October 7th she began to take in meat from San 
Nicolas, but she did not arrive at Havre till May, 
1878, having been in collision and having been com- 
pelled to stay in St. Vincent for repairs during no 
less than four months. Notwithstanding this, her 
cargo of 5500 carcases of mutton arrived in perfect 
condition. It is curious that, after this most success- 
ful venture the French went no further in the matter, 
at all events, for a long time. It remained for the 
British really to start the industry of the carriage of 
frozen meat. The Strathleven, a vessel of 2436 gross 
tonnage, was chartered by Mr.—afterwards Sir— 
Andrew MclIlwraith, was fitted with a Bell-Coleman 
refrigerating machine and sailed from Plymouth 
for Australia in 1879. She left Melbourne on the 
return voyage on December 6th, reaching London 
on February 2nd, 1880, with forty tons of beef and 
mutton in prime condition. 

From this time forward matters moved apace, 
and the course of events is most ably detailed in the 
book. We cannot, however, spare the space to recount 
them. We must leave it to the reader to follow 
the authors through their account of the develop- 
ment of the various processes of refrigeration em- 
ployed, of the increase in the size of vessels taking 
part in the business, of the installation of freezing 
works in Australia, New Zealand and the Argentine, 
and of the design and erection of suitable store houses 
at the points of delivery. All these things are clearly 
described in the book, which also contains a short 
chapter dealing in outline with mechanical refrigera- 
tion, and another giving brief notes of the leading 
personalities in the trade. 





Reference Book for Statical Calculations. By Francis 
Ruff. London: Constable and Co., Limited. Price 
4s. net. 

THE arrangement of this book is protected in Germany 

by a trade mark. Infringers of the copyright with 

respect to subject matter, title, or cover will be 
rigorously proceeded against. All rights, especially 
that of translation into any language, are reserved. 

The volume is registered in the United States, and 

was printed by Oscar Brandsetter, of Leipzig. Its 

sub-title is ‘‘ Rapid Statics,’’ and its motto, “‘ Speed, 

Certainty, and Ease.’”’ Its author is Mr. Francis 

Ruff, a civil engineer of Frankfort-on-the-Maine, 

and it was first published in Germany in 1903. The 

preface to the English edition is dated 1905, and the 
date on the title-page is 1912. Such are a few of the 
facts to be gathered from the first four pages of this 
curious little work. Turning to the very last page, 
we get more information. We read that Ingenieur 

Franz Ruff, of Frankfurt-a-M., established 1894, has 

a “special office for supplying statical calculations 

for roof and bridge constructions, towers, cupola 

roofs, also masonry vaults, &c.,” and that “it is only 
necessary to forward a sketch to scale and to state 
the required arrangement.” 

Between the fourth page and the last the informa- 
tion contained in the book is in parts equally curious. 
But before commenting upon it, let us give the reader 
some idea as to what, so far as we can understand, is 
the function of the work. 

From the preface to the German edition it appears 
that the book ‘‘is not designed to teach, but to in- 
form,” and that its ‘earnest purpose ”’ is the “ fur- 
thering of individual and collective progress.” The 
distinction between ‘“‘teaching’’ and ‘“ informing,” 
although at first sight not quite complimentary to 
the schoolmaster and college professor, properly 
describes the intentions of the author. The design 
of bridges, roofs, girders, columns, retaining walls, 
and other statical structures are the things with 
which he is concerned. The object of the book is 
not, however, a reasoned discussion of the principles 
of design. It deals with these principles as they 
come to us out of the more pretentious text-books, 
and shows us by example how they are applied in 
practice. If the mathematician requires his logarith- 
mic and trigonometrical tables, if the chemist must 
have his atomic weights beside him in a handy form, 
if the physician demands his hand atlas of medicine, 
then the structural engineer has surely’ the right to 
ask for a compact guide to the stress diagrams, 
moments of inertia, specific weights, &c., with which 
he has so frequently to deal. This little volume 
cannot be described better than as an attempt to 
provide such a compendium of information, and in 
justice we must admit that the conception is excellent. 

That it fails in our eyes in its execution may in 
part be accounted for by the author’s inability to 
express himself as clearly in English as he presumably 
does in German. But the principal cause of its 
failure is explained by the fact that British practice 
in structural engineering is not German practice. 
At first sight the reader will be somewhat perplexed 
by the phraseology employed in the book. But he 
will soon learn to understand what the author really 
means. The symbol ‘‘qem” is readily enough 
interpreted as meaning square centimetres. The 
expression “ root-sign,”’ at least, as used on page 100, 
can have only one meaning, namely, the pitch from 
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the heel of an angle iron to the rivet centre line. 
Even the *‘ number of rivets necessary for flat-irons,”’ 
as referred to on page 128, is, if vague, not misunder- 
standable. These and similar peculiarities can be 
overlooked. But what British engineer with the 
least spark of patriotism within him will submit to 
the ruling of the Prussian Circular of November 
25th, 1891, wherein the shapes of rivet heads are 
decreed ? Who in this country will consent to 
follow the orders of the Berlin and Frankfort-o-M. 
Police Building Administration as to the allowable 
working stresses in building material or the minimum 
thickness of factory and dwelling-house walls ? Are 
we to adopt German standard sections and ignore 
those of our own British Committee ? Is it likely 
that Mr. Ruff’s book will become so valuable as to 
compensate us for its being everywhere based on the 
metric system? These and similar peculiarities 
must be taken into account. 

As there may be a few in this country who will 
find the book of some use to them, let us utter a final 
word of caution. On page 29 the following appears : 
—* For frameworks, girders, columns, &c., the 
assumption generally holds that both ends are free, 
and this corresponds to Euler’s formula,’ which is 
then given, and given, we may say, with a serious 
error in it. Again, Tables I. and II. give’the safe 
loads for cast iron pillars based on this formula. 
The following extract, from THE ENGINEER of 
July 21st, 1911, should, however, be recalled :— 
“In December, 1909, a new gasometer collapsed 
at Hamburg. Twenty people were killed. An 
investigation was undertaken, and it appeared that 
a steel column supporting the floor had failed. This 
column was intended to bear 118,000 Ib., and had 
been designed in accordance with Euler’s formula, 
the apparent factor of safety used being 43. The 
column, however, failed under a buckling load of 
what must have been about 133,000 Ib., although the 
apparent buckling load was 520,000 lb. The designer 
was not prosecuted for criminal negligence because, 
it was held, he had not departed sufficiently from 
recognised methods.”’ 

Mr. Ruff’s book is small, but it covers a very large 
and very important field. It is for this reason that 
we have devoted as much space as we have done to it. 


Mechanics of Heating and Ventilating. By WKonrad 


Meier. The Hill Publishing Company, Limited, 6. 
Bouverie Street, E.C. 1912. Price 20s. net. 
THE author is an American consulting engineer 


engaged in heating and ventilating work. He states 
that the theories of heating and ventilating may be 
brought under three general headings—({1) the move- 
ment of fluids, (2) the transmission of heat or thermal 
functions, (3) the requirements of hygiene. The 
present treatise is not intended to go beyond the 
tirst of these three equally important phases, nor is it 
claimed to be an original contribution. It is pre- 
sented as a collection of data from various sources, 
sifted, compared, and selected with the idea of meeting 
certain needs of the day, and put into shape for ready 
application. The chief feature of the work is ten 
well-drawn logarithmic charts, which have been used 
by the author for some years, and of which coloured 
cloth prints may be obtained separately mounted 
on cardboard. In using these charts we should like 
to caution the British reader that the gallons are not 
Imperial gallons, but United States gallons. One 
United States gallon of water weighs only 8-33 lb., 
whereas the Imperial gallon weighs 10 Ib., and the 
want of knowledge of this fact has in our experience 
led to serious errors arising through the use of Ameri- 
can books and formule. 

Chart I. relates to what the author terms “ forced 
hot-water heating,’ or what we should prefer to call 
“ reinforced circulation,’ and is intended principally 
for district heating from a central station and wherever 
heat is to be transmitted by hot water for long dis- 
tances, in which cases the flow must be created by 
mechanical means. All these charts are said to be 
calculated for standard weight wrought iron pipes, 
but we can see nothing to indicate to the British 
reader whether the quality of pipe taken as the 
standard is “steam,” ‘‘ water,” or ‘* gas” quality. 
This makes an important difference in the actual 
internal diameters of the pipes, which are, of course, 
of standard sizes externally. There is no reference 
to cast iron pipes, which are very largely used in 
England. The internal diameter of such pipes 
varies considerably from the nominal diameter ; 
thus a pipe known as a “ 3in. pipe may possibly 
measure only 2}in. diameter internally. All such 
points as these require careful note before an American 
work can safely be adopted in British practice. 

Copious references throughout the work are made 
to German writers and experimentalists, and the 
author states that Weisbach’s formule for the resist- 
ances of bends and deflections of different radii, 
and his coefficients of contraction apply to the ideal 
shapes rather than to commercial forms, The author 
also points out that the “‘ usual style of fittings ”’ 
offer considerably more obstruction than the ideal 
The term “ usual style of fittings ’’ denotes 


fittings. 


the cast iron fittings in which the tapped portion is 
of smaller diameter than the rest of the fittings, this 
type being typical of practice in the United States. 
Special recessed cast iron fittings, that is, fittings in 
which the tapped portion is of larger diameter than 








the rest and so arranged that after connection the 
internal diameters of pipe and fitting are practically 
the same, give less loss by friction. The author 
has added to Weisbach’s figures a factor to cover the 
extra loss in the ordinary fittings, and states that 
where recessed fittings are used about 25 per cent. 
may be deducted. Not a word is said about wrought 
iron fittings, which are so largely used in British 
practice, and would come between the recessed 
and ordinary cast fittings as regards loss of head 
by friction. In case of leakage it is of course easier 
to caulk a wrought fitting than a cast iron fitting, 
although the latter are known as “ soft’’ or 
able.” 

There are three separate charts for hot-water 
heating by gravity for differences of 40 deg., 35 deg., 
and 30 deg. Fah. between the flow and return tem- 
peratures. 

The author says, “‘ Closed systems for medium 
and high pressures which owe their earlier develop- 
ment to the facility of forcing are gradually becoming 
obsolete.”’ This remark may be true for the United 
States, but is certainly not so for this country, 
except, perhaps, so far as the original Perkins system 
is concerned. 

The author does not attempt to give charts for the 
various systems of accelerated circulation, where the 
rising main contains an emulsion of steam and water, 
and gives two reasons for this. First, the applica- 
tion of such systems is very limited, and, secondly, 
the various methods in use differ so greatly among 
themselves that a chart for one system would not 
serve for another. We may remark that several 
of these systems, notably the Reck, have found con- 
siderable favour both in this country and on the 
Continent of Europe. 

Chapter VI. deals with high-pressure steam dis- 
tribution with a chart, and Chapter VII. treats of 


low-pressure steam distribution, and diagrams are | 


given of special cases, and also two charts, one for 
5 lb. and the other for 1 Ib. pressure. These are of 
the same type as those for water heating. 

The remainder of the work deals with heating and 
ventilation by means of heated air, and charts are 
given for forced ventilation and gravity ventilation. 

The work generally is an attempt to eliminate 
so far as possible the use of formule and tables, and 
to supply certain charts which can be used in the office 
by, persons unfamiliar with the methods by which the 
charts have been obtained. It is not very suitable 


as a book for the technical student,-but should be | 


of use in the office as an aid in the preparation of 
heating schemes if the charts are used with reasonable 
care. The restricted scope of the work must not be 
forgotten. It will give no help in the calculation 
of the thermal units necessary for heating any given 
building, but, those requirements having been ob- 
tained, it should help materially in determining the 
sizes of pipes and ducts. 





SHORT NOTICES. 


The Principles of Structural Mechanics. 
Waldram. London: B. T. Batsford. 


uncommon, but we venture to think that this one will find 
a distinctive niche awaiting it. 
definite object in view, and we are glad to see that the 
author himself has not forgotten this before he is half-way 
through his work. That object is to treat the subject 
without the use of higher mathematics. In the author's 
hands this means a lot more than mere “ calculus-dodging.”’ 
Tt does not mean the substitution of much tedious ele- 
mentary mathematics for the shorter treatment rendered 
possible by integration and differentiation processes. 
Mr. Waldram is writing for practical people, and his 
explanations and discussions are framed accordingly. 
His treatment of what are commonly regarded as quite 
difficult problems—for example, those connected with 
domes and arches—is ingenious and will be welcomed by 
all structural draughtsmen and others who, while unable 
to follow more mathenratical treatises, take an intelligent 
interest in their work and are not content to follow blindly 
the formulas and rules of their pocket-hooks. 

Heat Engines. By Herbert A. Garratt. London: 
Edward Arnold. Price 6s. net.—This is a volume belong- 
ing to a very large species, the species, in brief, for the 
existence of which it is hard for us to find an excuse. The 
hook is well printed, clearly written, and amply illustrated. 
It is neither triflingly elementary nor abstrusely mathe- 
matical. It preserves an even middle course and will be 
quite understandable by the average draughtsman and 
student, for whom it is intended. Yet if we search its 
pages we will not find anything fresh to add to what has 
already been written and re-written about the subject. 
The manner in which the matter is presented is not novel. 
It includes nothing and omits nothing from the customary 
list of subjects dealt with. Indeed, quite apart from the 
confession which the author makes in his preface, we come 
to the conclusion that the raison 7étre of the volume is 
simply the pleasure which the author derived from writing 
on a favourite subject. This may be perfectly satisfactory 
to himself, but why should he add to the already over- 
burdened market in this manner? The book can be 
recommended only as an alternative to any of the rest of 
its class. 
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By Perey J. | 
Price 7s. 6d. net. | 
—Text-books on structural mechanics are by no means | 


It has been written with a | 


AVAILABLE HEAT-DROP. 
By E. BUCKINGHAM, Bureau of Standards, Washington, D.C, 


THE author of an article on ‘‘ Heat Drop in Steam 
Turbines ” in THE ENGINEER for March 8th, 1912, 
points out some ambiguities and absurdities occa- 
sionally found in the use of the term “ available 
heat ’’ by writers on the steam turbine, and recom- 
mends strongly that the use of this term be discon- 
tinued altogether. The advisability of adopting 
this proposal seems to me debatable. 

I shall pass over that part of the paper in question 
which relates to the @ @ diagram, for in connection 
| with steam turbine design that mode of representa- 
tion has only an academic and historical interest, 
and is entirely antiquated. Like quaternions or 
irregular Greek verbs, it is still a useful subject 
on which to exercise students, but no sane man 
who was familiar with Mollier’s total heat entropy, 
or H ¢, diagram would ever use the @ ¢ diagram 
in the practical work of making steam turbine calcu- 
lations. Even with the amount of advertising it 
has had in wise-looking books on technical thermo- 
dynamics, the @ @ diagram has failed to teach the 
most obvious lesson to be learned from it, namely, 
the importance of distinguising between reversible 
and irreverisble processes, and of not confusing the 
words adiabatic and isentropic merely because they 
happen to be virtually synonymous when used 
in connection with the theory of the reciprocating 
engine. 

* Available heat’? is not a good expression, and 
might well be dispensed with, like some others in 
which the word “heat” appears. For example, 
we frequently meet with such expressions as “ the 
heat in the steam,” “ the initial heat of the steam,’’’ 
or “the heat carried away by the steam '’—expres- 
| sions which, by themselves and with no further explana- 


'tion, are altogether indefinite because the quantity 
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|of heat absorbed by 1 Ib. of steam in reaching any 
| given state from an arbitrarily chosen normal state 
or zero point does not have a definite value like the 
change of entropy or internal energy, but may have 
any value we please. 

On the contrary, the quantity H = E pv, E 
denoting internal energy, is a detinite function of the 
state of the steam, and it is the thing we are interested 
in when considering the theory of the steam turbine. 
We need a name for H, and the commonest English 
name is “total heat ;’’ but if this name is used, it 
ought not to be shortened simply to “* heat ’’ unless 
} all chance of misunderstanding is precluded by a 
| specific explanation of what is meant by ‘ heat ”’ 
| in this particular case. 

Changes of H are what we have mainly to deal with 
in tracing the behaviour of steam in passing through 
a turbine, and, on the whole, the value of H_ per 
pound of steam always decreases during such a pro- 
cess. We might speak of the “ change of total heat ’’ 
|or the “decrease of total heat,’’ but the shorter 
|} expression “ heat-drop,” if once understood to mean 
| a decrease in the quantity H, is entirely satisfactory 
in practice, and so far as I have observed it is never 
used in any other sense than the one indicated. 
| The term “available heat-drop ”’ is a very useful 
one, and there seems to me to be no sufficient ground 
| for discarding it till a better one for the same thing 
|is brought forward. If it is sometimes improperly 
| used, so are many other useful phrases which we keep ; 
| nevertheless the idea isan indispensable one, and cannot 
} 
| 


be replaced by that of the actual heat-drop unless we 
| give up all consideration of the perfection of our 
| machine, @.¢., of its efficiency in handling the steam fed 
| into it, and rest satisfied with a mere statement of 
water rate. 

| Let steam at the pressure p, be fed into a turbine 
| in a given condition represented by A on the Mollier 
| 
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diagram—Fig. 1—and let p, be the exhaust pressure, 
so that the final state of the steam must be repre- 
sented by some point on the lower isopiestic po. 

We assume, as is usual, that the turbine is suffi- 
ciently well insulated, that the external heat losses 
are negligible, and that the expansion of the steam 
from p, to p, is therefore adiabatic, no matter whe:e 
the final state point B is situated on the line py. 

If the turbine were ideally perfect, so that the flow 
of steam was not subject to any of the dissipative 
processes of wire-drawing through bushings or over 
blade tips, windage, skin friction, &c., the expansion 
of the steam from p, to p, would be reversible in the 
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thermodynamic sense. Being both reversible and 
adiabatic, it would be isentropic, and the final state 
would be represented by the point C, where the steam 
has the same entropy ¢; as in the initial state A, but 
a smaller total heat Hs < H;. The isentropic heat 
drop from A to p2 would therefore be AC = H,; — H;, 
and this is equal to the mechanical energy which would 
be developed per pound of steam in the ideal turbine, 
i.e., to the sum of the net work done on the rotor 
inside the glands and the carry-over in the exhaust. 

In practice the machine is imperfect, and some of 
the mechanical energy which might have been ob- 
tained in the ideal case is dissipated into heat. If 
DC/AC represents the fraction thus wasted, a 
quantity of heat given by DC = H, — H, fails to 
be converted, intogwork or kinetic energy of the 
exhaust and/remains as reheat, increasing the total 
heat of the steam at exit by the amount D C, and its 
entropy by the amount DB g2 — oi. If the 
scales of H and ¢ are the‘same, and if #2 is the 
absolute temperature of the exhaust at 2, which 
we shall, for simplicity, assume to be saturated, 
it is a familiar fact that 


CD_H,-H, 

DS oi. 

Hence the wasted mechanical energy, or the reheat, 
has the value 


0 = tana = 


H, — Hs = 92 (¢2 — 91), 
and we have the familiar proposition that the waste 
in an adiabatic expansion is measured by the product 
of the increase in entropy of the stcam and the lowest 
temperature available for the discharge of heat, 
which in this case is the temperature of the saturated 
exhaust. 

The actual heat drop of the steam is H, — H,; 
the whole isentropic drop conceivable in the ideal 
turbine is H, — H,; the internal efticiency of the 
machine, from which, if we want the overall efficiency, 
further reductions must be made for gland leakage, 
gland and bearing friction, and kinetic energy of the 
carry-over, is given by 

H,- H, AD 
H,- H, AC’ 

Now, we have spoken of the isentropic heat-drop 
AC as the total conceivable isentropic drop, and this | 
is strictly exact ; but it seems much more natural, 
and certainly in this simple case quite unobjection- 
able, to call Hi — H; the “available heat drop,” 
unless, as a mere precaution, we prefer to be more 
explicit at the expense of conciseness, and call it 
the ‘‘ total isentropic heat-drop available.”’ The precise 
wording does not seem very important, but the idea is. 
The actual drop A D = H, — H: tells us the waver rate, 
but it does not by itself tell us anything about how 
imperfect or capable of improvement our machine 
is—that information is given by comparing the actual 
with the ideal drop. Or if, conversely, we know 
from previous experience what internal efficiency 
to expect, this efficiency, multiplied by the available 
heat-drop H, — H; which the turbine has to work 
on, tells us what the actual drop will be, and so the 
water rate, if we know the small subsequent corrections 
needed for leakage, friction, and carry-over. The 
usefulness of the term ‘ available heat-drop ”’ is suffi- 
ciently evident, and in this simple example no 
objections to it appear on the surface. 

The objections first come to light when we go 
more into details and consider separately a number 
of stages working in series in a multi-stage turbine. 
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Fig. 2 


To make it as simple as possible, let there be only | 
two stages and let the pressures be pi, p,, and p:. 
Let A—Fig. 2—represent the state of the steam at 
entrance. Then A E is the isentropic heat-drop to 
the exhaust pressuré p;, and is equal to the maximum 
work we could get per pound of steam if our turbine | 
were perfect ; in other words, it is the heat-drop 
“available” to the turbine as a whole, of which, 
however, the turbine only succeeds in utilising a 
portion, on account of its imperfect handling of the 
steam fed into it. Another turbine fed with steam 
at A and exhausting at p; might utilise more or less, 
but the same heat-drop would be “ available” for 
both. 

From A to p, the isentropic drop is A D, and this 
is the drop available for the first stage to work on. 
But after the expansion from p, to p, through the 
imperfectly efficient first stage, the steam state is | 
at B instead of at D, and the isentropic heat-drop | 
from p, to p, is not D E, but B F, which is larger than 
D E, on account of the divergence of the isopiestics. 
Using the same language as before, we should natur- | 
ally say that BF was the available drop for the | 








| tion. 


| 
‘second stage, and the question before us is whether 


there is any sufficient reason for objecting to this use 
of words, 

The sum of the isentropic heat drops available 
for the two stages to work on, or AD + BF, is 
greater than the isentropic drop A E available for the 
turbine as a whole; the lower the efficiency of the 
first stage the farther B will be from D and the greater 
will be this discrepancy; the more imperfect the 
first stage, the larger is the heat-drop available for the 
second. If, therefore, we add up AD, BF, and the 
corresponding isentropic drops for all the later stages 
which may be present, and call this sum the “ avail- 
able heat-drop ”’ for the whole turbine, we shall, of 
course, be inconsistent, and, if you please, ridiculous, 
since we have already said that A E, which is less 
than this sum, is the heat-drop available to the whole 
turbine. 

But there,is no occasion for our committing this 
absurdity. The turbine, if ideally perfect, could 
utilise the whole drop A E and no more; if we are 
speaking of the turbine as a whole and know only 
the efficiency of the whole combination of stages, 
A E is the drop which we have to reckon on, or which 
“available.”” But that does not alter the fact 
that each single stage considered by itself also has 
a certain isentropic drop, which represents its ideal 
output per pound of the steam actually supplied to it, 
and which is therefore “ available ”’ to it. 

In theory we might get rid of the term “ available 
heat-drop ”’ in either of two ways—by substituting 
a better one for the same idea, or by forgetting the 
idea. The latter would mean ceasing to understand 
the principles of adiabatic steam flow, and regarding 


“ce 


the influence of vacuum, superheat, &c., as mysteries | 


to be believed in, but not understood or predicted. 
The idea is plainly indispensable to the comprehen- 
sion of the steam turbine. It remains to consider 
whether a change of language would be of any advan- 
tage. We might speak of the “isentropic drop” 
for each stage, but, aside from the cruel and unusual 
punishment of inflicting such a term on the engineer- 
ing designer, there is no isentropic drop in any stage ; 
the drop is far from isentropic, on account of the 
dissipation and consequent reheat. We might say 
the ‘‘ possible drop,’ but we know perfectly well 
that 100 per cent. efficiency is not possible. We 
might say the ‘ideal heat drop,” and perhaps this 
would be satisfactory. But to my mind the word 
‘available’ has exactly the desired connotation, 
and I, for one, should be sorry to see it fall out of 
use merely because people sometimes make mistakes 
or commit absurdities with it. The mistakes and the 
absurdities will usually be found to be due to attempts 
to use the 6 ¢ diagram for purposes to which it is 
not at all suited. When attacked with the aid of 
common sense, the thermodynamic theory of the 
steam turbine is as simple as the A BC, and what is 
needed is not so much changes in terms as more experi- 
mental data obtained under such conditions as to 
be analysable and useful in prediction, ¢.e., in design- 
ing machines for specified conditions. 

For the benefit of readers who have not had occa- 
sion to use and to familiarise themselves with the 
Mollier diagram, I may, in conclusion, refer to an 
elementary exposition of some of the properties of 
this diagram which relate to the steam turbine, 
which I have given in Reprint 167 from the Bulletin 
of the Bureau of Standards, Vol. 7, No. 4. 





CONCRETE v. BRICK AND STEEL FOR 
BRIDGES. 


(By a Correspondent.) 

Mucu has been written about the cheapness of reinforced 
concrete when compared with existing types of construc- 
In this article methods are suggested whereby 
a more economical brick and steel structure can be de- 
signed, which will compare more favourably with one in 


| reinforced concrete. 


For purposes of comparison a bridge to carry a new 


| road over a double line of railway, in course of construc- 
| tion, 
| the case of the reinforced structure, as it enables it to 


has been taken. This will give a better result in 


be built independently of road traffic. 

















Cost of Reinforced Concrete Bridge at Average Prices.—Fig. 1. 
&£ a ¢é 
265 cu. yds. | Excavation for foundations i 2/6 33 2 6 
140 cu. yds. | Earth filling at back of abutments and 
overarch .. ; 1/- 700 
150 cu. yds. | Cement concrete in ‘foundations i 21/- 157 10 0 
290 cu. yds. | Cement concrete in arch, ine luding 
centering . 34/6 500 5 0 
12 cu. yds. Cement concrete in foundations to wing 
MM i. : 8/6 11 2 0 
170 cu. yds. | Cement conerete in wing walls. . 21/- 178 10 O 
40 cu. yds. | Cement concrete blocks in parapets 40/- 30 0 0 
56 sq. yds. | 2in. covering of fine cement concrete 19 418 0 
108 cu. ft. Cement concrete in coping and caps 1/6 8 20 
84 tons Steel in reinforcing bars F . 15/10/- 125 18 9 
5 ewt. Steel in round rods, including wiring 24/- 6 00 
320 sq. yds. | Zin. asphalting 4/2 6613 4 
1179 1 7 
Drainage, say 118 5 
(a) | £1181 0 0 
Cost of bridge without ee alt, and 2in. 
covering of fine concrete. (b) | £1109 0 0 
' Cost of bridge if the top din. of the 
concrete in the arch is mixed with 
“ Ceresit ” (e) £1117 0 0 





The minimum span of bridge is 26ft., with a maximum 
headway from rails to road of 18ft. The most economical 








type for the reinforced structure is the arch, as shown 
in Fig. 1. 

Reinforced concrete bridges have been designed without 
any waterproofing material whatever. In practice water 
undoubtedly percolates through concrete, and if dis- 
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Fig. 1-REINFORCED CONCRETE BRIDGE 


integration and corrosion took place, the stability of the 
structure would be destroyed. The experiment of mixing 
“* Ceresit,”’ with, say, the top 4in. of the cement concrete 
in the arch, and in the backing over the jack arches, &c., 
could be tried, instead of ?in. asphalting. 

With due reference to economy, as much as ‘possible of 
the railway excavation has been taken out before sinking 
for the foundations of the abutments and wings. 


Cost of Ordinary Type of Brick and Steel Bridge at Average 
P. 





rices, Similar to ‘ig. 2. 

£ a¢€ 
229 cu. yds. | Excavation for foundations 2/6 2710 0 
300 cu. yds. | Filling at back of abutments 1/- 1 0 0 
105 cu. yds. | Lime concrete in foundations .. .. 13/- 6 5 0 

99 cu. yds. | Cement concrete in backing over jack 
arches and in pipe bays .. --| 18/- 39 2 0 
118 sq. yds. | 2in. covering of fine cement concrete 1/9 10 6 6 
60 sq. yds. | Cement concrete casing .. 2/A 710 0 
65 cu. ft. Cement concrete in jack arch springers. . 13 4138 

504 cu. yds. | Brickwork in abutments, &c., including 
facework 19/6 491 8 0 

24 cu. yds. | Brickwork in parapets, ‘including plinth 
course, facework, &c. 32/6 39 0 «0 

12 cu. yds. | 44in. ring jack arches and end walls 
including facework .. . 33/- 0 
95 lin. ft. | Blue brick coping, 14in. x 6in.. 1/6 6 
56 lin. ft. | Blue brick coping, 18in. x Gin.. 19 0 
87 cu. ft. Stone in caps . P ae 4/3 9 
190 cu. ft. Stone in girder beds 3/9 6 
2 tons Steel in plate girders .. £14 0 
1 ton Steel in joists and connections... £13 0 
60 sq. yds. | Expanded metal lathing 2/9 0 
208 sq. yds. | fin. asphalting .. 4/2 8 

. | Extras on account of ‘difference i in ‘span 

of bridge— 

12 lin. yds. | Wrought post and pale fence ial 10/- 6 00 
30 cu. yds. | Bank for road approach... 6d. 015 0 
1357 18 2 
Drainage, say 2110 
“£1360 0 0 

Cost of bridge without asphalt and Zin. 
covering of fine concrete. . £1306 0 0 

Cost of bridge if the top 4in. of the 

concrete sate ~ 1s mixed with 
“*Ceresit ” £1311 0 0 





By slightly altering some of the details of the brick 
and steel bridge the cost can be considerably reduced 
and made to compare more favourably with the concrete 
one, viz.:— 

(1) By putting straight wing walls instead 
walls, as is the practice adopted by many. 


of curved 


(2) Leaving out newels at end of wing walls, as 
being unnecessary. Using cement concrete caps on 
pilasters. 


(3) Simplifying the design of the inside girders where 
encased in concrete, as follows :— 

(4) Using straight cranked angles instead of bent angles 
and tees, for stiffeners, and only putting sufficient angles 
and gussets to ensure safe transit and erection. 

(5) Simply connecting the joists in the pipe bays to the 
flanges of girders, and thus doing away with all elaborate 
connections. 

(6) Doing away with all unnecessary planing and chip- 
ping to flanges and ends of angles, &c., where not exposed 
to view, by keeping the angle cleats to gussets and the 
gussets, j;in. to }in. inside the edge of flanges, as in 
Fig. 3. 

From the following comparisons it is seen that when 
the asphalting and covering of fine concrete are omitted 
in Figs. 1 and 2, the reinforced concrete bridge costs 
£22 more than the one built of brick and steel. We also 
see that the cost of the parapet wall in Fig. 1 is 7s. 6d. 
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veduce the total cost by £15. 


Reinforced Revised brick and 
concrete bridge. steel bridge. 
£1166 . £1144 
Fig.1 £1094 Fig. 2 £1087 
£1102 £1095 


These figures ae that: the variation in first cost is 
The next point 


in favour of the brick and steel bridge. 


per cubic yard more than in Fig. 2, so that by building 
the parapet of the concrete bridge in brickwork we can 


to consider is the maintenance of the two types of bridges. 
In the case of the reinforced concrete bridge the cost 
of maintenance can only be put down approximately, 
as the lasting properties of steel encased in concrete, 


and also of concrete in mass when used for railway work, 


ean only be a matter of conjecture. 
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Fig. 2—BRICK AND STEEL BRIDGE 


Cost of Revised Brick and Steel Bridge at Average Prices. 
Fig. 2. 





ig. 2. 
£ sd. 
215 cu. yds, Excavation for foundations 26 2617 6 
300 cu. yds. Filling at back of abutments . 1/- 1 0 0 
100 cu. vds. Lime concrete in foundations .. -- 13/- 6 0 0 
v9 cu. yds. Cement concrete backing, &c. .. 1s/- sv 2 0 
lis sq. yds. in. covering of fine cement concrete 1) wW 6 6 
60 sq. yds. Cement concrete casing sae 26 710 0 
Giorcu. ft. Cement concrete in springers .. 1/3 oe 
to cu. ft. Cement concrete caps .. ae 16 110 ¢ 
is5 cu. yds. Brickwork in abutments, &e., including 
facework . 9A 37217 6 
24cu. yds. Brickwork in parapets, inc: luding face- 
work, &. 32/6 39° 0 
iZcu. yds. 44in. ring jac kK are hes, &e. , including 
‘facework .. i as + | oe 1916 0 
95 lin. ft. Blue brick coping, ‘I4in. < 6in.. 726 
56 lin. ft. Blue brick coping, 18in. x 6in... 418 0 
190 cu. ft. Stone in girder beds x 3512 6 
20 tons Steel in inside plate girders 275 0 0 
74 tons Steel in face girders . 9 15 0 
.o6 tons Steel in joists . = Ss. 
60 sq. yds. Expanded metal lathing g 8 5 0 
180 sq. yds. jin. asphalting 37 10 0 
2s sq. yds. in. vertical asphalting 968 
Extras, as before 615 0 
1142 15 1 
Drainage ; ae 1411 
£1144 0 0 
Cost of bridge without ae and 2 
covering of fine concrete ‘ £1087 0 0 
Cost of bridge if the top 4in. of the 
concrete bac king, &c., 1s mixed with 
“*Ceresit’ ee ihe eee : £1095 0 ¢ 


Brick and 
steel bridge. 


Revised brick and 
steel bridge. 


Reinforced 
concrete bridge. 


(a) €1181 (a) £1360 (a) £1144 

Fig. 1 (b) £1109 (6) £1306 Fig. 2 (b) £1087 

(e) £1117 (ce) £1311 (ec) £1095 
Section of  Girder. 


+ Angle cleat 





+ Gusset stiffener 


o 2 
Gusset % to 4 back 
from edge of Flange 





Fig. 3 


Maintenance.—(1) Pointing of brickwork every sixteen 
years: (2) painting of steel work every four years; (3) 


; | vision or other causes. 


| 
j | 
| after erection as others. 
| 
| 
} 





| cost, we have: 


Revised brick and 
steel bridge, Fig. 3. 
(a) £1174 
(b) £1117 
(c) £1125 


Concrete bridge, 
Fig. 1. 

(a) £1173 

(>) £1101 

(ce) £1109 
So that by taking the maintenance into account the cost 
of the bridges, with asphalt and concrete covering, works 
out practically the same. 
| extra supervision which would be necessary in the case of 
the reinforced concrete to ensure the proper mixing and 
putting in of the concrete and the placing of the bars, 
&c., which is of the greatest importance. 
































This does not allow for any | 


There have been 





| 
Reinforced Concrete Bridge.—Fig. 1. | NEW AIR HAMMER ROCK DRILL. 
Area of facework in abutments and w an, t sd nee 
Xe. . 360 sq. yds. at Id. 110 0 A » } , re drill, k t > BG, | 
. ) NEW air hammer rock dri nown as type 1s 
A f fi 266 sq. . at 2d. 2 
rea of tacework in arch : ics ata nlea hte tins | recently been introduced by the Hardy Patent Pick 
314 4) Company , of Sheffield. The valve action of this drill 
Brick and Steel Bridge.—Fig. 2. |is in principle that of the original * a 
Area of facework in abutments, wings, &e. 415 sy. yds. at 6d. = 10 7 6 drill, that is to say, that air pressure is suddenly reduced 
»»  facework in jack arches 78 sq. yds. at 1s. 318 0| at one end of the valve when the piston uncovers the main 
»» steelwork for painting 17 sq. yds. at 9d. = 012 9 | exhaust ports, and the full pressure acting on the opposite 
» concrete casing to girders, &e. 60 sq. yds. at 2d. 010 0) end causes the valve to travel to the other side of the valve 
15 8 3| box. This changes the direction of the motive fluid and 
Rob: . . . reverses » pis . ) The valv ,de 
Taking the sum necessary in cach case capitalised at 0 ee _secore eal b-geeng ap - seein rhe oo 
3 per cent. compound interest, and adding it to the first | CM Me Compression set up Dy the piste : si 
| plish the reversal, and hence is not dependent on the piston 


being a good fit in the cylinder. The valve only moves 
| gin. in order to cut off the main air supply, but it has a 
further travel for a considerable distance before read- 
mitting the air. It is claimed by the makers that in 
consequence of this feature all losses are, on the one 
hand, practically eliminated, and, on the other hand, the 
delay in readmitting air in quantity for the reversal of 
the piston diminishes internal resistance, and gives a 
very powerful blow, with an air consumption reduced to 
a point beyond which it is difficult to imagine any serious 
economy possible. They inform us that, as a matter of 
fact, this B6 machine uses 40 per cent. less air than the 


AIR HAMMER ROCK DRILL 










































































Tue Encineer 


A. Valve bush G. Piston or hammer 

B. Piston valve H. Cylinder 

C. Handle with cylinder back cover J. Cylinder front buffer 
PD. Rifle bar plate K. Cylinder front sleeve 
E. Ratchet wheel L. Drill chuck 

F. Rifle bar M. Valve port block 


several cases where reinforced concrete structures have 
| failed owing to faulty concrete, due to lack of proper super- 
In railway work there are several 
other points which must not be forgotten : 

(1) That reinforced structures are not so easily altered 





(2) That long before their age limit bridges have very fre- 


quently from one cause or another to be taken down, 


) 
| and in a brick and steel bridge the girders could be re-used 


elsewhere, but the concrete bridge would have to be 
scrapped. 

(3) In a brick and steel bridge one or more defective 
girders could be taken out, replaced, and the bridge made 
good, but any defect in the concrete bridge could not be 
remedied so easily or as cheaply. 

It is therefore necessary before coming to the conclusion 
that reinforced concrete is cheaper than other materials, 
to weigh carefully up the facts of the case, and see whether 
a few extra pounds on the initial outlay would not be 
cheaper in the end. 





Tue Council of the Institution of Civil Engineers has 
resolved to propose at the next meeting the election of 
Mr. Thomas Coltrin Keefer, C.M.G., of Ottawa, Canada, as 


distinguished part he has taken in the engineering enter- 
prises which have aided so largely the development and 
prosperity of the Dominion, and on account of the services 
which he has rendered to civil engineering during his 
long association with it since his entry into the profession 
in the year 1838. 

On the ‘‘ Nettuno”’ Admiralty range at Anzio, near 
Rome, a series of ten days’ test trials against airships with 
guns specially constructed by Messrs. Krupp for the 
Italian Government has just been terminated. The 
tests, which were executed in the presence of the Minister 
for War, General Spingardi, and the On. Leonardi Cattolica, 
First Lord of the Admiralty, besides a commission of 
experts appointed by the Government and the representa- 
tives of the Krupp firm, were made first against balloons, 
to represent airships, towed at the rate of 12 knots and at 
the distance of about 2 kiloms. from the beach. The 
balloon kept at various heights, was made fast to a ship, 
which was in its turn towed by a torpedo boat. Another 
experiment was made with two balloons of 15 cubic metres 
and 25 cubic metres respectively, launched at the same 
moment into the air at 5 kiloms. distance. These were 
both set on fire. The gun, which is of 70 mm. calibre, 
with an inclination of 75 deg., has a range of 7 kiloms. 
The course of the projectile fired is marked hs a slight 





on concrete, say, every sixteen years, at a reduced rate. 





smoky trail which enables the gunners to adjust the aim. 





an honorary member of the Institution, hecause of the | 








e 


Swain Se 

N. Valve screw plug T. Buffer spring nut 

©. Valve rubber buffer U. Buffer springs 

P. Pawl spring cap z: Drill =e 

Q. Pawl Side bolt 

t. Pawl spring x. Rifle bar twist nut 

8S. Pawl plunger Y. Chuck nut 
original ** Hardy-Simplex,” and that it has a 10 to 15 per 
cent. higher boring speed than the earlier tool. They 


further claim that the new valve action has produced the 
most economical and powerful hammer drill of its weight 

27 lb.—ever placed on the market. 

In the previous types of ** Hardy-Simplex ” the valve 
piston was semi-cylindrical, the unbalanced exhaust area 
compensating the wear to valve and valve seat, instead 
of the ordinary round piston valve so subject to rapid 
wear and consequent heavy leakages with redvced boring 

| speed. The makers point out that they have, in addition, 

now succeeded in providing end contact joints instead 
of surface joints, and have in this way preserved the 
feature of durability of the earlier machine without the 
| disadvantage of the slight friction on the valve seating 
caused by the unbalanced exhaust area. They assert 
that the new valve will consequently preserve its fluid 
tightness indefinitely, whilst at the same time being per- 
| fectly balanced and so light as to have a speed hitherto 
thought unattainable. 

We give herewith some drawings of the drill, and the 
reference letters will enable the reader to recognise the 

| various parts and to understand how the drill works. 
The cylinder and valve box are forged in one piece, bored, 
case hardened to glass hardness and then accurately 
| round. The valve and valve bush are both manufac- 
tured from alloy steels specially hardened, and we gather 
that such slight wear as does take place does not influence 
the working of the drill as regards rapidity or economy, 
and that the buffering devices are so efficient in their 
action that the valve moves with practically no shock. 

The rotation of the drill is effected as in the earlier type 
of *‘ Simplex ”’ drills, by means of a rifle bar and ratchet 
wheel, situated at the rear end of the machine, in combina- 
tion with a number of straight grooves cut in the piston 
or hammer, which works through a steel guide nut situated 
in the chuck or drill holder. The drills are retained by 
means of a cap which is provided with a round thread 
of great strength, and which is screwed over the front of 
the drilling machine, so as to embrace the collar on the 
drill shank. The cap is slotted for its full length to 
enable the machine to be disengaged at once from the 
drill, should this become necessary for any reason. To 
dismantle the cylinder and component parts, it is only 
necessary to unscrew two nuts. 

The B6 type of drill will, we gather, easily bore holes 
up to 12ft. in depth. The best air pressures for it are 
from 40 lb. to 75 1b. per square inch. The same machine 
may be used for solid, hollow or spiral drills, as exhaust 
air only i is used for blowing out the dust. The consumption 
of the machine when working at 60 Ib. pressure is given 
as being 30 to 35 cubic feet of free air per minute, and the 





rates of boring a lin. hole in hard granite 4in. to 6in. 
per minute, and in sandstone up to 2ft. per minute, 
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DEVICES FOR REDUCING BACK PRESSURE IN LOCOMOTIVE ENGINES 


MR, GEORGE HUGHES, M. INST. C.E., HORWICH, ENGINEER 


Piston Valve with Automatic Release Valves for Back Pressure 
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Balanced Slide Valve with Automatic Release Valves for 


Back Fressure in Cylinders. 
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BACK PRESSURE IN LOCOMOTIVE ENGINES. 


THE question of correct chimney and blast pipe dimen- | 
sions is to British locomotive engineers no new problem. | 
| coal and oil consumed and ton-miles run, both prior and 


The necessity for investigation was recognised years ago, 
and exhaustive experiments have led to the adoption of 
blast pipes and chimneys of such dimensions as were proved 
to give the greatest efficiency in the various classes of 
engines. 

It has been found, however, that whilst correct pro- 
portions of blast pipes and chimneys were essential to 
the efficient working of a locomotive, there still remained 
the question of back pressure due to the early closing of 
the exhaust, and investigations have therefore been 
carried out on the Lancashire and Yorkshire Railway in 
two directions, first by the enlargement of the blast pipe 
nozzle, and afterwards by a'tomatic release valves. 

When the four-cylinder passenger engines were first put 
into service, they were equipped with a 5in. blast nozzle 
and 12}in. chimney with petticoat. When the blast 
nozzle was opened out to 5jin. diameter, and the same 
chimney retained, the engine did not steam satisfactorily. 
The chimney was then replaced by one of 16in. diameter 
without petticoat, and the extension only penetrated 
into the smoke-box for 2in. With this alteration, the 
engine steamed remarkably well, and the blast nozzle 
was gradually increased to 6in., and, by a proper adjust- 
ment of height, steaming has been quite satisfactory. 

The eight-wheeled coupled coal engines, simple and 
compound, were next dealt with, and these engines also 
had the nozzies enlarged to 6in. The experiments were 
continued with the various other classes of engines until 
satisfactory conditions were obtained, so far as the blast 
pipes and chimneys were concerned. 

The problem of relieving undue compression, which 
was especially noticeable in the high-pressure cylinders 
of the compound engines, was next dealt with, and a 
piston valve with a number of automatic release valves, 
as shown in Figs. 1 and 2, was tried. In order to obtain 
very close comparisons, one side of the engine was at first 
equipped with this particular valve, while the other side 
had the usual piston valve without relief. Simultaneous 
indicator diagrams were taken at various speeds, when it 
-was shown most clearly that undue compression was con- 
siderably reduced through the agency of the automatic 
release. These diagrams appeared‘in THE ENGINEER of 
March 25th, 1910, page 316. 

A very interesting investigation into the results obtained 
by the use of a larger blast nozzle and chimney, and by 
automatic release valves, was carried out on two compound 
engines. Both engines were stabled at the same shed, and 
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doing identical work. One of these engines was equipped 
with a larger blast-pipe nozzle and chimney, and the other 





with a larger blast-pipe nozzle and chimney and auto- | 


matic release valves. Careful records were taken of the 


subseyuent to the fitting of the larger blast and the release 
valves. Comparing six months’ running after being 
altered, with two years’ running prior to the alteration, 
it was found that the equipment of the larger blast nozzle 
had improved that particular engine 4.4 per cent. on coal 
consumed only, but when time was included the improve- 


|} ment was 11.4 per cent., whereas the engine with the 
| release valves improved 9.1 per cent. and 23.5 per cent. 


respectively. Thus, although the enlargement of the 
blast nozzle improved the coal consumption and made 
the engines smarter, the addition of the automatic release 
valves still further, and, in a larger degree, improved them 


in these respects, and all the compound engines are now |. 


so equipped. 

Attention was next directed to fitting the single-expan- 
sion engines with the automatic release valves, and the slide 
valve shown in Figs. 3, 4, 5, and 6, was next designed. 
It will be observed that the automatic valves, instead of 
being spherical plungers as in the first place, are steel 
balls, thus making it possible to dispense with springs. 
These valves were first tried in one of Mr. Aspinall!’s 
“Atlantic”? passenger engines. They have now been 
running for eighteen months without a single failure. The 
valves have been examined from time to time, and it is 
noticed that the faces of the main valve are wearing par- 
ticularly truly and uniformly, thus reducing valve leakage. 
The balls also are wearing very slightly, and are absolutely 
true as regards sphericity, while the caps, which control 
the lift of the balls, afford evidence of a considerable amount 
of work taking place. The balls, as before stated, are 
of hardened steel, but up to the present the caps have been 
made of bronze, the object being to prevent the balls 
damaging themselves when lifting. These release valves 
perform several functions ; they prevent undue compres- 
sion when engines are running at high speeds at early 
cut-offs; they release air when coasting; they relieve 
trapped water in the cylinders; and they prevent the 
lifting and clattering of the main valves. Coasting 
experiments have been carried out on this engine, fitted 
with and without release valves, and the results show 
that the resistance in horse-power is relieved over 60 per 
cent. at 40 miles per hour, and about 45 per cent. at 
50 miles, through the agency of these valves. Very care- 
ful records were taken of the coal consumption, and after 
six months’ operation an economy of over 17 per cent. 
was obtained. Further, it is now possible to close the 


| 
| 











regulator much earlier when approaching stopping stations, 
and thus save steam in this direction also. ‘The whole 
of these ** Atlantic ” engines are now being equipped. 

The next step has been to fit one of the four-cylinder 
passenger engines. In this case the release valves are 
independent of the slide valve. On each end of the cylin- 
ders a casting is fitted, from which a pipe is led to the steam 
chest. The casting carries a circular plate perforeted with 
a number of conical holes, upon which a corresponding 
number of ballsrest. Oneside of these balls communicates 
with the steam chest and the other with the cylinders, and 
when the pressure in the latter rises above that in the 
former, the balls are lifted, and communication is esta- 
blished between the steam chest and the cylinder. This 
arrangement has only been in service a few weeks, but up 
to the present very good accounts are to hand as to the 
improvement that has taken place as regards freedom 
of running. The arrangement is shown in Figs. 7 to 11. 

An improved form of piston valve is now under con- 
struction, as shown in Figs. 12 to 15, for use in the super- 
heater engines. It will be seen that in this case, the 
ball principle has been introduced. This arrangement 
makes a much simpler and cheaper valve, and it is ex- 
pected that as satisfactory results will be obtained as with 
the slide valves. 





EXTERNAL corrosion of fuel economisers may be caused 
in a number of ways. The presence of moisture or damp- 
ness in the brickwork surrounding the economiser, or in 
the soot chamber, will give rise to general wasting, whilst 
leakage at the various joints will lead to wasting of the 
pipes and boxes. External wasting is, however, most 
commonly caused by condensation of the steam contained 
in the flue gases, which steam becomes deposited on the 
metal surfaces, and this is without doubt the principal 
cause of deterioration. Thus the feed-water when it first 
enters the economiser is comparatively cold, and hence the 
bottom boxes and the lower portions of the vertical pipes, 
being in contact with the water, are also cold. When the 
hot gases meet the cold surface, the steam contained in 
them condenses, and the moisture resulting from the con- 
densation settles on the boxes and pipes, and sets up 
external wasting. Such wasting is not likely to occur if 
the feed-water be heated to a temperature of not less than 
100 deg. Fah. before being passed into the economiser. 
If the water passes first through a feed-heater, or if the 
condensed steam from a condensing engine be used as the 
feed, the desired temperature of the water may easily be 
obtained. 
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A MARINE REPAIR SHOP LATHE. 

Tue lathe illustrated in the accompanying engravings 
has been specially designed by Loudon Brothers, Limited, 
of Johnstone, near Glasgow, for dealing with the very 
varied run of work occupying the attention of a marine 
repair shop. It may properly be described as a ‘* general 
purposes” lathe, and is capable of accommodating all 
classes of work from the turning and screw-cutting of 
shafting to the surfacing of heavy cylinder covers, pro- 
peller bosses, &c., or the boring of connecting-rod brasses. 
The chief characteristics of the machine are its high power, 
its rigidity, and the arrangement of its screw-cutting 
details. 

Before passing on to a description of its parts, we may 
say that the centres of the lathe stand 22in. above the face 
of the shears, and that it will admit lengths up to 26ft. 
between its centres. The bed is provided with a removable 


stool just in front of the face plate, and by taking this away | 


a gap 15}in. deep and 18}in. in width is left, so that work 
up to 6ft. 3in. in diameter may be swung on the face 
plate. The total weight of the machine is 22 tons. 

In the engraving above a general view of the lathe is | 
given, and on page 158 its detailed arrangement is shown. | 
Starting with the face plate driving details, we notice 
that power for this purpose is supplied by a 25 horse- 
power variable-speed motor running at 300 to 900 revolu- 
tions per minute, The seating for this motor, it is worthy | 
of notice, is a solid part of the casting forming the lathe 
bed. With the same idea of securing great rigidity, 
the motor spindle has been lengthened so as to permit 
of its being supported in a self-oiling bearing bolted 
to the back wall of the fast headstock.. There is thus room 
to dispose the pinion on the motor spindle between the | 
motor and the bearing referred to, and hence avoid | 
overhang completely. The form given to the fixed 
headstock casting is also interesting. It is composed 
of a hollow box-shaped part, from which three walls 
project at right angles to the centre line of the lathe. These 
walls rest on three corresponding abutments formed 
solidly on the side of the bed casting. 

The transmission of power from the motor to the face | 
plate is fairly straightforward and simple. The first | 
and second driving shafts are carried through bearings | 
in the three walls of the headstock casting, the first lying 
almost vertically over the second. The face plate spindle, 
carried in two bearings, lies at about the mean height of | 
these two shafts and 2ft. or so behind them. The first 
driving shaft is really a shaft surrounded by a sleeve. 
At the left-hand end a wheel on the sleeve receives motion | 
from the motor pinion; at the right-hand end a pinion 
on the internal shaft communicates motion to a wheel on 
the face plate spindle. A direct-driving connection be- 
tween the sleeve and its internal shaft may be made in the 
usual way, or power may be transmitted from the sleeve 
through two alternative pairs of gears to the second driving 
shaft, and thence back to the internal shaft. 


the motor, 
on the second shaft is effected, as is usual with the makers, 
by means of hand wheels and toothed sleeves. The face 
plate is 5ft. in diameter, and is provided with four chuck 
jaws, 

Coming now to the details of the feed arrangements, 

we notice that screw-cutting motion is obtained from a 
leading screw lying between the shears of the bed, while 
the sliding and surfacing motion is taken from a keywayed 
feed shaft extending along the full front of the bed. These 
shafts are driven through change wheels from the left- 
hand end of the first driving shaft. In the case of the 
sliding and surfacing feed shaft a four-speed gear-box is 
also interposed in the transmission. This gear-box gives 
feeds of }th, ;:th, ;>yth, and yyth of an inch per revolution 
of the face plate spindle or feeds proportionate to these 
by altering the change wheels. The leading screw has a 
pitch of lin., and is carried beneath the level of the gap, 
and thereafter raised up again by means of gear wheels. 
A very long range of pitches extending from th of an 
inch to 10in. can be cut on the machine. The keywayed 
feed shaft is supported at two points along its length by 
double-armed tumbler bearings. As will be gathered from 
the engraving on the page opposite, connection is made 
between the leading screw and the saddle by means of a 
half-nut wlich can be raised or lowered by an excentric 
motion. This motion is operated from a handle mounted 
on the front of the saddle. 
_ The saddle is fitted with two tool rests, each of which 
is arranged for power traversing. The front rest can be 
Swivelled to accommodate tapered work. The. design 
of the loose headstock is in keeping with that of the other 
parts of the machine. It is strong and heavy, and able 
to withstand the heaviest cuts within the range of the 
motor. The loose headstock can be traversed along the 
bed either by hand or power, a wheel for this purpose 
being provided on it to engage with the saddle rack 
formed on the front of the bed casting. For taper turning 
the loose headstock can be traversed crosswise by a screw 
and handle, 


There | 
are thus three changes of speed by gear for each speed of | 
We may add that the sliding of the gears 


| WIRE ROPES FOR LIFTING APPLIANCES, AND 
| SOME CONDITIONS THAT AFFECT THEIR 
| DURABILITY.* 

By DANIFL ADAMSON, Member, of Hyde. 


THE question of the durability of the parts of mechanical 
structures seems to be strangely neglected by all authorities. 
A designer has generally the choice of several formule for 
calculating the mere strength of a given member, but usually he 
has to depend upon his own experience for the correctness of the 
proportions that will ensure for it a reasonable length of life. 
The durability of wire ropes in particular is of great importance to 
all engineers, whether engaged in the design and manufacture 
of lifting appliances, or in their cave and management. 

The two most important conditions appertaining to the 
manufacture and use of steel wire ropes that affect their dura- 
bility are : 

(a) Quality of material and size of wire. 

(6) Diameter of pulleys and arrangement of ropes. 

(a) Quality of material and size of wire.—The wire used for 
lifting ropes is of crucible steel having a tensile strength varying 
from 80 to 130 tons per square inch. Although ropes made from 
material having a high tensile strength are of smaller diameter, 
for a given load and a given factor of safety, yet this is not a 
great advantage to the crane designer because the stiffer charac- 
ter of the wires makes larger drums desirable, if the durability 


| of the rope is to be considered, notwithstanding that some rope 





makers claim as an advantage for the stronger material that it 
does enable smaller pulleys to be used with a consequent lower 


| cost of working parts of the crane. 


The ratio of the diameter of the individua! wires to the 
diameter of the completed rope is an important factor. If the 
wires are too large they are stressed considerably when passing 


| over the pulleys, and accordingly the material is quickly fatigued 


and the wires break. Smaller wires, on the other hand, are more 
quickly worn through by rubbing against the pulleys and against 
their neighbours in the hody of the rope. The stress in a wire 
due to bending round a pulley is directly proportional to the 
modulus of elasticity and to the diameter of the wire, and 
inversely proportional to the radius of the pulley; therefore 
the radius of the pulley should be increased with an increase in 
the modulus of elasticity, if the same number of bends is to be 
endured by a stronger wire of the same diameter. Unfortunately 
a theoretical calculation of the stresses induced in the wires of a 


| rope by being bent over a pulley does not alone afford a reliable 
| guide to the length of life to be expected from the rope, for con- 


sideration must also be given to the mutual wear that takes place 
amongst the wires. 

Assuming for the purpose of comparison that two ropes are 
constructed of eaual size, one from wires half the diameter of 
those in the other, then for equal strength the one rope will 
have four times the number of wires and each of the wires will 
have one-quarter the cross sectional area. According to the 
usual formula, the stress due to bending will be half as severe in 
the smaller as in the larger wires, when the ropes are bent over 
pulleys of the same diameter. If it be allowed that a reasonable 
figure for the estimated stress due to bending an ordinary rope 
over a pulley of a size usually adopted in crane design be, say, 
30 tons per square inch, and the stress due to the suspended load 
be 10 tons per square inch, there will be a range of stress of 40 
tons per square inch in the material each time the maximum 
load is lifted and released, and the corresponding stresses in the 
rope of finer wires will be 15 tons per square inch due to bending, 
and as before 10 tons per square inch due to the suspended load, 
or a total range of 25 tons per square inch. 

Judging by the discussion that took place on Messrs. Eden, 
Rose, and Cunningham’s paper before this Institution in Novem- 
ber last on ** The Endurance of Metals,” there is, as yet, no agree- 
ment as to the exact effect upon the endurance of variations in 
the working stresses. It seems, however, to be reasonable to 
assume that a reduction in range of stress from 40 tons per square 
inch to 25 tons per square inch would increase the life of material, 
such as ropes are composed of, about 500 times. As no such 
improvement in the life of a rope has ever been experienced, or 
is to be reasonably expected, it must be taken for granted that 
abrasion is the principal factor in limiting the life of wire ropes, 
and therefore the effect of abrasion upon the suggested rope of 
finer wires may now be considered. 

When the rope of finer wires is passing over the pulley, there 
being four times as many wires in it, the pressure at each point 
of contact between the rope and the pulley and between the 
individual wires of the rope may be assumed to be one-quarter of 
what it is in the rope of larger wires. The wires being of half 
the diameter the damage done to them by contact, even under 
this lower pressure, will be at least half as much as occurs to the 
coarser wires in the other rope, and this half damage done to a 
wire of one-quarter the sectional area will result in the cutting 
through of the wire in half the time, so that the effect of abrasion 
upon the rope of finer wires will be twice as great. Ifa smaller 
pulley be used for the rope of finer wires, as suggested by some 
authorities, the pressure at the points of contact and the stress 
due to bending will be proportionately increased, so that it may 
reasonably be expected that with a pulley diameter bearing the 
same proportion to the diameter of the wires the life of the rope 
with fine wires will be one-quarter of that of the rope of coarser 
wires working over the pulley of correspondingly increased 
diameter. 

A German investigator (Ernst Heckel) refers to the very great 
surface pressures on the wires at the place of contact with the 
pulley—amounting in his opinion to as much as 12 tons per 
square inch—as a vital point in connection with the wear of wire 
ropes. This high pressure, accompanied as must be the case by 
relative movement even if quite small, readily accounts for the 
wear which takes place on the surface of the wires where they 
touch the pulleys or the other wires in the rope. 

(b) Diameter of pulleys and arrangement of ropes.—The lists 
issued by makers of wire ropes contain recommendations as to 
minimum sizes to be adopted, but no information is given as to 
the effect of using pulleys of different diameters. The author 


has felt for many years past the want of such information ; the 
experience of users afforded no reliable guidance, presumably 
on account of the great difference in the conditions under which 
ropes work in different shops. Reference to a paper read before 
the Manchester Association of Engineers by Mr. Matthews in 
1902 brings to light one great difference in the working of cranes. 
Mr. Matthews, in his paper, suggested that 400 to 1700 lifts per 
crane per annum was the amount of duty required from certain 
cranes under his control, while the present author, in the dis- 
cussion on Mr. Matthew’s paper, mentioned 32,400 to 43,200 
lifts per crane per annum as representing his own experience in 
another class of work. Other important features that will affect 
the life of a crane rope are the average weight lifted and the 
average height of lift ; cranes are generally occupied with loads 
much below their nominal capacity, but this will vary in differen 
workshops as will the proportion between the inaximum heigh 
of lift available and the height most frequently attained by the 
hook. 

Inquiries addressed to the users of cranes elicited very various 
replies ; ropes working upon cranes of the same general design 
were found to last for periods of from two years to ten years and 
upwards, and one correspondent suggested that twenty years 
might be expected from ropes on cranes—of from 5 to 20 tons 
capacity—if damage from accidental causes could be eliminated. 
As might be expected, the ropes on foundry cranes have not so 
long a life as in erecting shops, the relative difference being per- 
haps as three is to five. 

The most reliable and consistent information that the author 
has. been able to discover—with the assistance of numerous 
friends and correspondents, and also of the library. staffs of the 
Institution of Mechanical Engineers in London and of the Engi- 
neering Library in New York, to all of whom his sincere thanks 
are due—is contained in a paper by Mr. A. S. Biggart* published 
in 1890. The experiments to which this paper refers were under- 
taken with the object of selecting the best form of rope to he 
employed in the construction of the Forth Bridge. A full 
description of the apparatus used and the details of the investiga- 
tion will be found in the original paper, and the present author 
will content himself with ashort reference to the experiments and 
an abstract from the conclusions arrived at, adding some deduc- 
tions he has made for his own guidance and for the purpose of 
this paper. The apparatus used by Mr. Biggart contained two 
pulleys, round which the rope under trial was passed, the lower 
pulley being weighted to give the required tension on the rope. 
The experiments consisted in passing the ropes, under a normal 
working load, to and fro over the pulleys until breakage ensued. 
Experiments were repeated with different diameters of pulleys 
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DIAM. OF PULLEY IN CIRCUMFERENCES OF ROP 


Fig. 1-EXPERIMENTS ON WIRE ROPES (1890) 


and different makes of rope, and the accompanying diagram, 
Fig. 1, shows the life of different classes of rope as affected by the - 
diameter of the pulleys. 

The effect of oiling the ropes is shown by the diagram to be 
very beneficial, increasing the life of a given rope by two or three 
times. This is obviously due to the reduction of the cutting 
action of the wires upon each other. Experiments were also 
made to ascertain the effect on the life of a rope of running it 
over pulleys so arranged that the rope was subjected to reverse 
stresses, Fig. 4. The results obtained from this series of experi- 
ments showed that generally the life of a rope working under such 
conditions was only one-half as long as a similar rope bent in 
one direction only. 

Fig. 1 is based upon the actual figures tabulated in Mr. 
Biggart’s paper, while Fig. 2 shows the present author’s approxi- 
mations, as obtained by the simple method of drawing fair and 
regular curves through or near the points representing the results 
of Mr. Biggart’s experiments over such a range of pulley dia- 
meters—measured in terms of the circumference of the ropes— 
as obtain in general overhead crane practice. Several interest- 
ing deductions may be drawn from a study of these figures. 
The time of breakage of the first wires of a rope in the lowest 
curve is only recorded for one make of rope, but comparing it 
with the second curve, which shows the time of breakage of 
whole ropes of the same make, it will be seen that when the first 
wire breaks the rope may be assumed to have passed through 
one-half of its life, and as no one knowingly works a rope until it 
breaks entirely, then the breakage of even a few wires is a sign 
that a rope should be carefully watched and replaced by a new 
one at an early opportunity. 

The effect. of varying the proportions of diameter of pulley to 
diameter of rope is one of the most important features to be 
noticed. . Speaking generally, Mr. Riggart’s experiments show 
that on the diameter of the pulleys by an amount equal 
to two circumferences of the rope will double the life of the rope. 
This is approximately correct for all the varieties of rope and 
conditions experimented with, and may therefore be taken. as 
equally correct for all the varying conditions under which cranes 
are worked. It is very remarkable that so simple a rule should 
evolve from such numerous and varied experiments, and the 
author hopes that its statement in this form will be of some value 
to designers and other interested members.. That it is suffi- 
ciently correct for all practical purposes may be readily seen by 
referring‘to Fig. 3, where the ratios of pulley diameters to ropes 
are plotted as abscisse to a linear scale while the durability of the 
ropes is represented by ordinates drawn to a logarithmic scale. 

These conclusions enable one to express a definite value for 
the effect upon the durability of ropes, of the various arrange- 








* The Institution of Mechanical Engineers, Belfast meeting. 





* “ Proceedings ” Inst. C.E., vol. ci., page 231. 
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ments the upper drum‘and one on each side of the lower pulley— 
é.e., at entering and leaving—is the arrangement most frequently 
adopted in practice, and representing the anticipated life of the 
rope under these conditions by 100, then the relative lives of the 
ropes in each of the other arrangements indicated will be shown 
in Table 1. 
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Fig 2.—REGULAR CURVES BASED ON FIG. |! 


TABLE 1. 


shown in Figs. 5 to 11. 


Fig. Number Relative life 
No. of bends. of rope. 

5 - ce aan “ee 300 

6 eck! kh: ka eee 

7 3% a eles See 75 
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10 a 374 
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If it be desired to design each of the above arrangements of 
pulleys so that the ropes shall have equal durability, then the 
ratio of the drum diameters to rope circumference—if the law 
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Fig. 3—DURABILITY AND DIAMETER 
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ndicated by Figs. 2 and 3 is to be relied upon —must be increased 
as shown in Table 2. 

TABLE 2. 
Required Increase in Diameters of Rope Drums (Measured in 
Terms of Circumference of Rope) Required to give Equal Durability. 


Fig. Increase over diameter called 
No. for by Fig. 6. 
a = «s. os ss om Si seneser ae. 
8 .. .. .. «. «. 2 circumferences of rope. 
9 .. «. «. «. «. 4 circumferences of rope. 
10 3 circumferences of rope. 
il 4 circumferences of rope. 


It. is quite usual for purchasers to specify in their inquiries 
that the diameters of the pulleys and drums must bear a certain 





, *Including one reverse bend, which is twice as effective in wearing out 
the rope. 





Comparison of Anticipated Length of Life of Ropes arranged as | 


relation to the diameter of the rope, but the author wishes now to 
emphasise the point that this stipulation is not sufficient in itself 
without some consideration being also given to the arrangement 
of the rope and pulleys. “ 

If the generally accepted ratio of seven circumferences, or 
twenty-two diameters, of the rope for the diameter of the barrel 
be assumed as suitable for the drum and pulleys arranged as in 
Fig. 6, then the diameters for the other figures, to give equal 
durability, should be as shown in Table 3. 


TABLE 3. 


Ratio of Diameter of Pulleys and Drums to Circumference of Rope 
to give Equal Durability. 
Ratio of pulley and 


Fig. drum diameter to 
No. rope circumference. 
Dee, Stig ogre pe oe % We). ee Se eh 4tol 
6 on 7tol 
7 8tol 
8 9.5tol 
AOS EE ee 8 SE vy eee ll tol 
. Se ee ee Poe ee ee 10 tol 
11 ‘ li tol 


To make the comparisons quite fair between the different 
arrangements it must now be pointed out that owing to the 
increased number of falls of rope adopted in Figs. 8 and 9 the 
size of the rope may be reduced as shown in Table 4, while retain- 
ing the same factor of safety. 


TABLE 4. 


Relative Rope Circumference allowing for Smaller Ropes due to 
increased Number of Falls. 


Fig. Number of Relative rope 
No. falls circumference. 
S 2 140 
Bi das ee teehee tow 4 100 
Tess 5 he, Hee. ees) Gos 4 100 
Bcins: cies, Seo dais Rs BS: ks 70 
Da $e ee: “ee; a) Ue ae 57 
err ah 2 8 70 
11 4 57 


Combining the figures given in Tables 3 and 4 will give drum 
and_pulley diameters as shown in Table 5. 


Fro, 6, 
Three Bends. 


Fig. 4. 








Fic. 10. Fie. 11. Fig. 12, 
Seven Bends. Eleven Bends. Three Bends. 
One Reverse. One Reverse. Large Bottom Pulleys. 





Figs. 4 to 12—LIFTING ARRANGEMENTS 


TABLE 5. 


| Drum and Pulley Diameters Resulting from a Combination of 





‘ables 3 and 4, and still Assuming that 100 Represents the Con- 
dition in Fiy. 6. 


Ratio of pulley and Relative Resultant pulley 
Fig. drum diameter to circumference and drum 
No. rope circumference of rope as diam-ter assuming 
per Table 4. Fig. 6 = 100. 
ever Rese. “ae eeeoser eee o6 > 80 
Bye Saw De alas Gan nee 100 
7 eae -- 100 114 
8 Ye 70 95 
I ar 57 90 
ee _. 70 100 
ll iL 57 90 


The noticeable feature in the last table is that whether two, 
four, or six falls are adopted, the diameter of the drum and pulley 
should remain about the same, if the ropes are to have equal 
durability—compare Figs. 8 and 9 with Fig. 6. A recent text- 
book upon the subject of crane design states—as an advantage 
of a large number of falls of rope—that the proportionately larger 
pulleys and barrel will ensure long life for the ropes, but the 
author hopes that he has made it clear that very large propor- 
tions are necessary to ensure a reasonable life for ropes on cranes 
with many falls of rope. Reference to Fig. 7 and Fig. 10 in 
Table 5 shows the increase that should be made in the diameter 
of the drum and pulleys if a reverse bend occurs in the run of the 
rope. 
ae important detail in crane design may now be referred 
to. In Fig. 6, as already mentioned, the ropes make two bends 
at the lower pulleys to one at the drum, and, therefore, if the 
lower pulleys are made of the same diameter as the drym they 
will be responsible for two-thirds of the wear and tear of the 
rope. Now it is usually difficult to increase the diameter of the 
working barrel or drum of a crane because to do so affects the 
ratio of the gearing and also requires a much larger framework 
with a correspondingly greatly increased cost of manufacture, but 
if it is agreed, as a result of Mr. Biggart’s experiments, that 
increasing the diameter of the pulley, over which a loaded rope 
passes, by an amount equal to twice the circumference of the 
rope, reduces the evil effects of bending the rope round it to one- 
half, then a simple means of improving the durability of crane 
ropes is immediately at the disposel of the designer, namely, to 
increase the diameter of the pulleys in the blocks, leaving the 
drums of the original size, as indicated by Fig. 12. This altera 
tion can usually be effected without serious alteration of the 
design, and may even be carried out on existing cranes. 

The result of increasing the diameter of the pulleys—as shown 
by Fig. 12—by an amount equal to two circumferences of the 
rope will be that the effect of the double bend round the lower 
pulley is halved, and the resultant effect of the three bends will 
be equal to two only and the relative life of the rope will be 
increased by 50 per cent., or the drum diameter might be reduced 
by an amount equal to 1.2 times the circumference of the rope 
with a corresponding reduction in the size of the framework of 
the crab or winch, while still retaining a relative life for the rope 
equal to Fig. 6. In this case the diameter of the lower pulleys 
would only require to be about one circumference of the rope 
larger than_the original size of Fig. 6. 











In making the foregoing comparisons of diameters of drum and 
pulleys with different arrangements of rope it has been assumed 
that the hook is raised to the full height available at each lift 
This, however, is not the case in actual practice, the majority of 
loads not being raised one-half this height. j 

_This consideration brings to light another great advantage of 
Fig. 12 as compared with any of the others. Where, as is usually 
the case, the ave’ height of lift in a shop does not reach haif 
the maximum available, then that portion of the rope which 
passes under the lower pulley does not reach the upper drum, and 
accordingly is only subject to the wearing action of the two bends 
at the lower pniley. If, therefore, the effect of the bends at the 
lower pulley is reduced to one-half. by the proposed increase jin 
diameter of the pulley, then the actual life of the rope will be 
doubled, instead of only being increased by 50 per cent. as was 
first assumed. 

Where there are more than two falls of rope, as in Figs. 8 and 9, 
the effect of increasing the diameter of the pulleys by an amount 
equal to two circumferences of the rope is also very marked, 
reducing the effect of the seven bends in Fig. 8 to four and a-half, 
with corresponding increase in the lift of the ropes. This shows 
up the fault of those designers who adopt large drums in order 
to obtain the great length of rope entailed by high lifts, and are 
yet content to make the pulleys of small sizes, when they could 
enormously increase the durability of the rope by the adoption of 
larger pulleys at little extra cost. 

_When the rope makes a reverse bend at the barrel, a: in 
Figs. 7, 10, and 11, the barrel ought to be increased in diameter 
to counteract the effect of the reverse bend. ‘Thus, if in eac: of 
these cases the diameter of the drums were made larger by an 
amount equal to two circumferences of the rope, the durability of 
the rope would be equal to Figs. 6, 8, and 10 respectively. 

Some continental makers point out, very rightly, the desira- 
bility of making the compensating pulleys of reasonable size. 
The motion over such pulleys is apparently considered as nevli- 
gible by some designers—judging by the forms of construction 
adopted —but this point of view overlooks the movement of the 
rope due to the swinging of the load, and the repeated bending 
of the rope at the same place over a small radius has an appre- 
ciable effect upon the durability of the rope. 

Although the deductions laid down here appear too simple to 
need elaboration, a glance at the designs of many modern cranes 
shows that neither the designers nor the purchasers are aware of 
the importance of the principles involved, otherwise we should 
not see modern cranes in this country with reverse bends in the 
ropes, and as many as eight plies of rope to carry a load on cranes 
of only 15 tons capacity, while at the recent Brussels Exhibition 
there were cranes exhibited by well-known continental makers 
showing the same faults. 

The author would like to add that while he is aware of many 
conditions affecting the durability of ropes other than those he 
has referred to, he regrets that want of first-hand experience pre- 
vents him from dealing with them as he would like, and he hopes 
that other members will help to make up the deficiency. 

The qualities of wire used vary considerably, and this, together 
with the heat treatment in manufacture and the care taken by 
the makers in testing and examination, are questions that makers 
of ropes are in a better position to discuss than users. 

The “ lay ” of thestrands and the lubrication of the rope when 
in use have each a considerable effect wpon durability, and some 
guidance on these points may be obtained from Fig. 3, where 
**Lang’s lay’ is shown to have more than double the life of 
ropes of ordinary ‘ lay,”’ and ropes that are oiled last more than 
twice as long as when this precaution is neglected, as already 
mentioned. The superiority shown by “ Lang’s lay ” naturally 
gives rise to the question as to why it is not exclusively used, and 
the answer the author has obtained from rope makers is that 
such ropes must be very carefully handled to avoid * kinks,” 
and also they are found to be more liable to “‘ spin.” 








FORTHCOMING ENGAGEMENTS. 


WEDNESDAY ano THURSDAY, SEPTEMBER 25TH anp 
26rH. 


Tue Institute oF MeTAts.— Autumn Meeting at 10 30 a.m. 
at the Institution of Electrical Engineers, Victoria Embankment, 
W.C. During the morning a series of papers will be read and 
discussed. In the afternoon members will proceed either to 
the works of Messrs, Fraser and Chalmers, Limited, Erith, or 
to the National Physical Laboratory. In the evening there will 
be a reception by the President of the members and their ladies, 
which will take place at the Royal United Service Institution, 
Whitehall, S.W. On Thursday papers will be read and discussed 
at the Institution of Electrical Engineers, and in the afternoon 
alternative excursions will take place, one being to Woolwich 
Arsenal by special steamer from the Embankment, and the 
other being a visit to the Brooklands Motor Racecourse and 
Aviation Ground. 








LAUNCHES AND TRIAL TRIPS. 


Hornrets (to be re-named Haidar Pascha), steel screw 
steamer ; built by Craig, Taylor and Co., Limited ; to the order 
of Mr. H. C. Horn, of Lubeck ; dimensions, 374ft., 50ft., and 
3lft. 4in. moulded to bridge deck ; engines, triple-expansion, 
25in., 4lin., and 68in. by 45in. stroke, pressure 180 lb. per square 
inch; constructed by the North-Eastern Marine Engineering 
Company,Limited ; trial trip, 23rd July. 

SHAKRISTAN, steel screw steamer; built by Wm. Gray and 
Co., Limited, West Hartlepool; to the order of Messrs. J. (. 
Strick and Co., Limited, of Swansea and London ; dimensions, 
412ft. by 53}ft. by 29ft. 7}in.: engines, triple-expansion, 28in., 
46in., and 77in. by 48in. stroke; pressure, 180 Ib. per square 
inch ; constructed by Central Marine Engine Works ; 13 knots 
was obtained on the trial trip, July 29th. 

Cocumria, Hamburg-Amerika passenger twin serew liner; 
built by Swan, Hunter and Wigham Richardson, Limited ; 
dimensions, 425ft. by 51ft. by 33ft.; to carry 4500 tons ; engines, 
inverted direct-acting triple-expansion ; constructed by Walls- 
end Slipway and Engineering Company, Limited; launch, 
July 30th. 

ARACHNE, steel screw steamer ; built by Wm. Gray and Co., 
Limited ; to the order of Rickinson, Sons and Co., West Hartle- 
pool; dimensions, 372ft. by 49ft. by 28ft.; engines, triple- 
expansion, 25in., 40}in., and 67in. by 45in. stroke ; pressure. 
180 Ib. per square inch ; constructed by Central Marine Engine 
Works ; launch, July 31st. 

MARMION, steel. screw steamer ; built by Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of the Pyman 
Steamship Company, Limited, West Hartlepool ; dimensions, 
387ft. by 51ft. 3in. by 27ft. 3in.; to carry 7300 tons ; engines, 
triple-expansion, 2hin., 42in., and 68in. by 48in. stroke; pres- 
sure, 180 lb. per square inch; constructed by Blair and Co., 
Limited, Stockton-on-Tees ; launch, July 31st. 

ATHAMAS, steel screw steamer ; built by Wm. Doxford and 
Sons, Limited, Sunderland; to the order of Messrs. A. A. 
Embiricos and Co., of London; dimensions, 38 2ft., 5 lft. by 
25ft.; a speed of 10 knots was obtained on the trial trip on 
August 2nd. 

H.M.S. Suark, torpedo-boat destroyer ; built by Swan, Hunter 
and Wigham Richardson, Limited; to the order of. British 
Admiralty ; engines, two sets Parsons impulse reaction tur 
bines ; constructed by Wallsend Slipway and Engineering Com 
pany, Limited ; launch recently. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Advance in Marked Bars. 

THE long-expected advance in Staffordshire marked 
bars has occurred, Circulars have been issued by all the marked 
bar houses advancing prices 10s. per ton, commencing this week, 
and the “‘ standard,” or basis for this high-class iron is now 
raised to £9 10s. per ton. This makes the third advance of an 
equal amount this year, or £1 10s, in all, the minimum from 
which the revival movement started having been £8 per ton. 
The firms taking part in the present advance are the Earl of 
Dudley’s Round Oak Works, Robt. Heath and Sons, Limited, 
Stoke-on-Trent (the new owners of the B.B.H. brand), John 
Bradley and Co., Stourbridge Ironworks, John Bagnall and 
Sons, Limited, and N . Hingley and Sons. As usual, the advance 
applies to best quality hoops, angles, sheets, and boiler plates, 
as well as to bars. Best best bars become £11 10s. to £12 per 
ton, Earl Dudley’s ordinary qualities stand 12s. 6d. above the 
rest of the market, making his lordship’s figure £10 2s. 6d., and 
John Bradley and Co.’s brand is £1 or £1 10s. per ton higher 
than the other makes, which places the price of this house at 
£10 10s., or £11. Angles and tees of most of the firms become 
£10 basis, and boiler plates £10 10s. 


Iron Prices Rushing Up. 

Owing to the great advance in ironworkers’ wages of 
9d. per ton to puddlers, making the current new wage 10s. per 
ton for puddling, which has come into force this week, all 
descriptions of manufactured iron prices, in addition to marked 
bars, are rushing up. Merchant bars are £8 5s. to £8 7s. 6d. 
and £8 10s. delivered—mostly the two latter figures. Even 
common bars have advanced to £8 5s. so rapid has the apprecia- 
tion in prices lately been. It has been five years since quota- 
tions mounted so fast, and consumers are wondering where the 
increasés are going to stop. 


Birmingham Market Excited. 

Birmingham market to-day (Thursday) was excited 
at the way in which prices of all sorts of commodities are advanc- 
ing. Still, the chief question which is disturbing iron and steel 
consumers is less that of price than the date when they are 
likely to be able to secure deliveries of stuff ordered. All the 
makers are greatly behind with contracts, and consumers are 
seriously disadvantaged in consequence. Buyers would not 
mind giving even higher prices than prevail to-day if they could 
rely upon delivery, but this is just what they cannot do. 


Iron Trade Wages Return. 

The Midland Iron Trade Wages Board return of the 
production and selling prices during May and June last, obtained 
by the seventeen selected firms for the ascertainment of wages 
has now been made known, and evidences how exceed- 
ingly busy the South Staffordshire industry has been since the 
termination of the coal strike. The total output is returned at 
43,494 tons, or the enormous increase of 22,500 tons, compared 
with the months of March and April, when, however, it will be 
remembered, operations were abnormally curtailed on account 
of the coal strike. The make of bars only was 27,800 tons, 
compared with 14,820 in March and April, and hoops, strips, 
and miscellaneous iron now figure for 12,927 tons, as compared 
with 4750 tons in the two preceding months. 


Further Evidences of Advance. 

The net average selling price of all classes of manu- 
factured iron disclosed by the wages return was £7 4s. 9d. for 
May and June, contrasted with £7 0s. 5d. for March and April 
last, or an increase of 4s. 4d. per ton. Compared with the 
average selling prices of a year ago too there was an increase of 
15s, 5d.—which is eloquent evidence of the manner in which 
trade has improved in the last twelve months. It may be noted 
that the price details were: Bars only in May and June, £7 6s. 6d. 
per ton as against £7 Is. 5d. two months previously ; angles and 
tees, £7 15s. 4d., compared with £7 8s. 8d. in March and April ; 
plates and sheets, £7 17s. 2d. as against £7 14s. two months 
since ; and hoops, strips, and miscellaneous irons, £6 18s. 7d., 
contrasted with £6 14s. Id. per ton. 


Pig Iron. 

The Birmingham pig iron market this afternoon shared 
to some extent the inflation of the Scotch and North-East Coast 
markets, though in the absence of much business here in warrants 
the excitement was much less marked. The entire depletion of 
stocks however, and the continued dearness of coke, with little 
or no seeming prospect of relief in this direction, combined to 
make quotations very strong. These were about :—Forge 
pig iron: South Staffordshire common, 58s. 6d.; part-mine, 
62s. 6d. to 63s. 6d.; best all-mine forge, 90s. to 95s.; foundry, 
95s.; cold blast, 120s.; Northamptonshire, 61s. to 62s.; Derby- 
shire, 62s. 6d. te 63s. 6d.; North Staffordshire forge, 63s. to 
64s.; best, 68s. to 69s. 


Steel Trade Inflation. 

The progress of the steel boom in tu. part of the 
kingdom continues unhindered, and everyone is  xceedingly 
busy. It is safe to say that the present activity is unprece- 
dented. The advance of 5s. per ton declared last week by the 
Associated Steelmakers in sections, including channels, tees, 
angles, &c., was confirmed to-day in Birmingham, and no one 
seemed surprised at the way in which quotations are advancing. 
Joists have also been put up 5s. per ton, and the same advance is 
seen in small steel bars, the product of certain associated firms. 
Angles are now £7 15s. to £8; joists, £7 5s.; and small bars, 
£7 15s. and £7 17s. 6d. per ton. Half-products command 
wonderful prices, Bessemer bars of native make being £5 17s. 6d. 
to £6, and Siemens ditto, £6 to £6 2s. 6d. per ton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Dearer. 

THE attendance on the Iron Exchange was quite of a 
holiday character, but, notwithstanding this, prices favoured 
sellers for some brands of pig iron by about 6d. per ton. Copper 
was unchanged, but tin ingots and sheet lead were rather 
dearer. 


Quotations. 

Lincolnshire, No. 3 foundry, 66s. 6d.; Staffordshire, 
65s, 6d. to 66s.; Northamptonshire, 66s. 6d. to 67s.; Derby- 
shire, 66s. 6d.; Middlesbrough, open brands, 69s. to 69s. 6d. 
Scotch : Gartsherrie, 76s. to 77s.; Glengarnock, 72s.; Summer- 
lee, 73s.; Eglinton, 71s., delivered Manchester ; West Coast 
hematite, 78s. to 78s. 6d. Delivered Heysham: Gartsherrie, 
74s. to 75s.; Glengarnock, 70s.; Summerlee, 71s.; Eglinton, 
69s. Delivered Preston: Gartsherrie, 75s. to 76s.; Glengarnock, 
71s.; Summerlee, 72s.; Eglinton, 70s. Finished iron: Bars, 
£8 5s.; hoops, £8 7s. 6d.; sheets, £9 to £9 5s. Steel: Bars, 
£8 to £8 5s.; Lancashire hoops, £8 2s. 6d. to £8 5s.; Staffordshire 
ditto, £8; sheets, £8 15s. to £9; boiler plates, £8 15s. to £9; 
plates for tank, girder, and bridge work, £8 5s.; English billets, 
£6 to £6 5s.; foreign ditto, £5 15s. to £5 17s. 6d.; cold drawn 





steel, £10 5s. to £10 15s. Copper: Sheets, £95 per ton; tough 
ingot, £83 10s. to £84; best selected, £84 to £84 10s. per ton ; 
copper tubes, 11}d.; brass tubes, 94d.; brazed brass tubes, 
104d.; rolled brass, 8d.; brass wire, 8}$d.; brass turning rods, 
8}d. to 84d.; yellow metal, 74d. per lb. Sheet lead, £22 5s. to 
£22 15s.; English tin ingots, £208 ; aluminium, £75 per ton. 


The Lancashire Coal Trade. 

There was very little business on the Coal Exchange, 
and there was practically no change to note in quotations. 
Slack and engine fuel, notwithstanding holidays in Lancashire, 
remain firm. In the shipping department there was a quieter 
tendency. 


BarROw-IN-FuRNEss, Thursday. 
Hematites. 

There is not a big amount of business coming to hand 
this week, but this is on account of the holiday which always 
interferes with the placing of orders. Throughout the district 
there is a marked activity at the works, and both in Furness 
and Cumberland a big output of iron is being maintained. 
The whole of this is finding a ready outlet both in the neighbour- 
hood at steel works and outside. The demand for iron is 
satisfactory, and the whole position of the trade is better than 
has been the case for a few years, and from present appearances 
this is likely to continue for some time to come. Prices are 
firm, with mixed numbers of Bessemer iron at 77s, to 78s. per 
ton net f.o.b. For — classes of iron a good trade is on offer, 
and the current value runs up to 82s. 6d. per ton. This trade 
is a growing one. In the warrant market there is no business 
of any moment. The cash quotation remains at 74s. 6d. 
per ton net. At three months the price is 75s. 6d. 


Iron Ore. 

The iron ore trade is busy. On local account a big 
tonnage of ore is required, and raisers cannot keep pace with the 
demand. It is known that huge beds of ore exist in the Furness 
district, and now is the time when such a supply would be most 
useful. The Barrow Steel Company is opening out its Newton 
property, and hopes are entertained that large and valuable 
deposits will be tapped. The new plant will soon be in place. 
Regular supplies are now being obtained. Other places in the 
Furness district are receiving attention. Prices are firm, 
with good average sorts at 15s. 6d. to 18s. 6d., and the best ores 
are up to 26s. per ton net at mines. Spanish ores are in regular 
demand, and supplies are arriving at Barrow and other West 
Coast ports. This class of ore is quoted at 21s. 6d. per ton, 
delivered to West Coast furnaces. 


Steel. 

After only a very brief holiday, activity has been 
resumed in the steel trade. Good orders are held both in Barrow 
and at the Moss Bay Works in Cumberland, and there is every 
prospect of a very busy state of affairs for some time to come. 
New business is plentiful. For rails the inquiry is well main- 
tained from all sources, and heavy sections are firm in price 
at £6 10s. per ton. Little is being done in other sections of rails, 
and the quotations are unchanged. For steel shipbuilding 
material there is a good all-round demand. At Barrow a big 
output is being maintained. Ship plates are at £7 17s. 6d. to £8 

r ton, and boiler plates are at £8 10s. to £8 12s. 6d. per ton. 
‘or other steel sections there is a steady demand. 


Shipbuilding and Engineering. 
This is a holiday week in these trades, but many men 
are working on pressing contracts. 


Fuel. 

There is a full demand for coal and good steam sorts 
from Lancashire or Yorkshire pits are quoted at 12s. 6d. to 17s. 
per ton. The demand for coke is brisk, with East Coast sorts 
at 23s. 6d. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent. 


General Conditions. 

THE unfavourable weather this week considerably 
helped the local manufacturers in their effort to curtail the 
August holiday and keep the works going. This is said to be 
the busiest August ever experienced, as in normal years it has 
been expedient to close for several days, and even a week, 
on the occasion of the August Bank Holiday, in order to execute 
repairs and renovation. This year most of the firms desired to 
dispense with any stoppage whatever, so phenomenal is the 
pressure of work, and it was thus hoped that the men, after 
their loss of earnings during the coal strike, would have fallen 
in with their wish. In a few eases the men returned on Tuesday, 
and, speaking generally, the works resumed on Wednesday. 
Owing to so many principals being absent on holiday, com- 
paratively little actual buying and selling is being done, and the 
activity of the works is due to past bookings. Little progress 
has been made in reducing the volume of work which accumu- 
lated during the strike, and the fact proves that the productive 
resources of the city, in spite of constant extensions, are only 
just equal to current demand. Extensions are still in progress. 
New works have also been started for the manufacture of spiral, 
conical, and volute springs, and also for the manufacture cf grind- 
ing wheels for engineering purposes. One of the local firms 
is busy on heavy turbine forgings for the Cunarder now being 
built on the Clyde and for several other ships, and most of the 
heavy castings for this work are being executed locally. The 
steel foundries are producing to their utmost capacity, and are 
now able to deliver with more promptitude than other depart- 
ment of the steel trade. The most unsatisfactory department 
is that of rolling, the existing mills having for months past 
been inadequate to the needs of the local trade. Users requiring 
small lots of different sections have to wait weeks to get their 
material rolled. The mills are also very backward in their sales 
department. Several mills are being driven by gas power, 
and a recent installation of a Diesel engine to drive a tube mill 
has proved distinctly successful. Speaking generally, however, 
the Sheffield mills are geared and steam driven. In spite of the 
enormous production of steel, the “slump’”’ in light steel 
scrap is as pronounced as ever, but old rails, tires, and shafting 
suitable for rolling down fetch high prices; New rail ends 
have been sold at 86s. 


Iron. 

After the advance of last week there has been no 
further change in the values of pig iron, but the market continues 
firm. Buying is generally on the hand-to-mouth basis, and only 
a féw substantial contracts have been booked. The high prices 
have undoubtedly checked business, and consumers are trusting 
to the open market. Supplies and deliveries are coming forward 
better, and the complaints of scarcity are disappearing. An 
advance in common bars before the next monthly revision is 
regarded as probable, as makers cannot turn out material 
rapidly enough. The works are running night and day, but 
there is a scarcity of capable men, and most of them do not 
seem anxious to take full advantage of the existing oppor- 
tunities of earning overtime. To ensure prompt delivery 
buyers of bars are prepared to pay a trifle above the official 
basis quotation. \ 


Billets. 
The dearness of locally made billets is a feature of 
the situation. Local users, however, bought heavily at the 





low figures current in the early part of the year, and many of 
them will be receiving this cheap material until the end of 
December and beyond. Bessemer acid billets are quoted at 
£7 15s. forward and £8 for early delivery. The bottom quota- 
tion for basic quality is £6 12s. 6d. Billets are being imported 
from other districts at lower figures. 


Fuel. 

Although the movement for obtaining a general ad- 
vance of 2s. 6d. on renewal contracts is not meeting with united 
support, the exceptional activity of trade is causing the market 
for manufacturing fuel to be firm, and many users have booked 
six months’ supplies at an advance of 2s. The holidays have 
affected adversely the demand for boiler fuel, but there is no sur- 
plus production, a large tonnage going to the coke ovens. The 
renewal of gas coal contracts makes but little progress, only a 
few having been fixed up since our last report. ‘he position 
of house coal is getting worse, and prices are weaker, despite the 
coolness of the weather ; in the meantime merchants are holding 
their hands. A continuous improvement in export is reported. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Tue market, so far as Cleveland pig iron is concerned, 
is considerably excited, and values have this week touched higher 
prices than have been named for over five years. The fluctua- 
tion in warrants, caused by outside specuiation, has had a 
disturbing influence on the market, and is to some extent 
checking legitimate business. At the same time, however, a 
large volume of genuine business is reported. Many producers 
are behindhand with their deliveries, and consumers complain 
of the inadequate supplies of Cleveland and hematite iron. The 
former is being taken from the public warrant stores every day. 
There is no stock of hematite pig to draw upon to meet urgent 
requirements, and the result is that short supply is causing a 

eat deal of inconvenience. In order to increase the output 
of Cleveland pig iron two furnaces are to be blown in at the 
Clarence and Tees Ironworks. Very satisfactory progress is 
being made with the erection of the new furnaces at the Cargo 
Fleet Ironworks, where the two furnaces the firm have blowing 
have been found inadequate to supply the firm’s steel making 
department. There has been a great deal of speculation in 
Cleveland warrants. The prompt price of warrants at the close 
on Wednesday was 60s. 74d. cash buyers, the sellers’ quotation 
being 60s. 83d. The price of No. 3 G.M.B. Cleveland pig iron 
has also improved, and business was reported to have been done 
at 61s., No. 1 continues very scarce, and makers have advanced 
the quotation to 65s. 9d. There is a very short supply of No. 4 
foundry, and producers have no difficulty in getting for it as 
much as is being paid for No. 3. No. 4 forge is at 60s. 6d. per 
ton, and mottled and white iron are at 60s. per ton. All the 
foregoing quotations are for early delivery, rather higher rates 
being named on forward account. 


Hematite Pig Iron. 

Very satisfactory and encouraging accounts are given 
of the East Coast hematite branch of the staple industry. The 
trade of this district is one of great steadiness, and there is every 
prospect of a busy state of affairs for some time to come. The 
production is higher than ever before reported in this district, 
but it is not more than sufficient to meet current requirements. 
A large amount of hematite pig iron is now required for steel 
works. Consumers are reported to have shown some disposition 
to purchase now for future delivery, but producers are not 
generally inclined to operate too far ahead in the face of the 
rising market. The production of hematite has been increased 
this week by the blowing in of a furnace at Gjers, Miils and Co.’s 
works, Middlesbrough, whilst another one will be put in blast 
towards the end of the month. These furnaces were blowing 
about two months ago, but had to be stopped for certain repajrs. 
There were a few inquiries for hematite at the weekly market, 
and values tended upward. There were buyers of mixed num- 
bers at 74s. for delivery to the end of September, and they 
reported business possible at that figure, but many sellers put 
the price at 74s. 6d. A transaction was reported at 75s. for 
mixed numbers of hematite delivered to the end of the year. 


Manufactured Iron and Steel. 

The manufactured iron and steel trades are in a very 
satisfactory condition, and provided there be no recurrence of 
serious labour troubles, it would appear as though the trades 
had entered upon a period of great prosperity. All the works of 
the district report such a state of activity as they have not expe- 
rienced for many years. Producers have very excellent, orders 
booked, and are offered a good many more than they can accept. 
Steel makers are exceedingly busy and are likely to be so for 
many months to come. Quotations all round are strong and 
show an upward tendency. Steel ship plates are at £8, iron 
ship plates at £7 17s. 6d., steel ship angles at £7 7s. 6d., iron ship 
angles at £8 5s., common iron bars at £8 5s., best iron bars at 
£8 12s. 6d., best best iron bars at £9, basic steel bars at £7 15s., 
Siemens steel bars at £8 5s., steel joists at £6 17s. 6d., steel hoops 
at £7 17s. 6d., steel strip at £7 15s., iron ship rivets at £9, all less 
the usual 2} per cent. discount f.o.t., except plates and angles, 
which are delivered free at any of the shipyards on the North- 
East Coast, and, moreover, under certain circumstances are sub- 
ject to a rebate of 5s. per ton. Galvanised and corrugated steel 
sheets, 24 gauge, are at £12 5s., less 4 per cent. f.o.t. Heavy 
steel rails are firm at £6 7s. 6d., cast iron railway chairs at 
£3 17s. 6d., light iron rails at £6 15s., and steel railway sleepers 
at £7, all net at works. 


Iron-making Materials. - 

There have been very few sales of Rubio ore, consumers 
having good stocks and being also well bought. Though inac- 
tive it is as strong as ever, and quotations are based on 22s. 
ex-ship Tees. The imports of foreign ore into Middlesbrough 
this week have been exceptionally large, averaging close upon 
10,000 tons per working day. The rate of freight, Bilbao to 
Middlesbrough, stands at 6s. 103d. per ton. There is a good 
demand for coke for local consumption, and average blast fur- 
nace qualities readily realise 20s. 6d. to 21s., although several 
merchants would not refuse a little less, 


Shipbuilding. 

There is unprecedented briskness at all the shipyards 
on the North-East Coast, and some shipbuilders have orders 
booked to keep them fully employed for over two years. The 
labourers employed at the graving docks and ship-repairing 
works on the North-East Coast have made an application for a 
general advance of ls. per week. 


Coal and Coke. 

A fairly satisfactory state of things exists in the coal 
market. There are now plenty of steamers available at the 
ports, and shipments are brisk. Owing to the full time worked at 
the majority of the iron and steel works the industrial consump- 
tion is exceptionally large. Several good orders have been 
reported. A sale of 30,000 tons of Durham coking small coals, 
has been arranged for shipment to Italy over the remainder of 
this year. The f.o.b. prices range from 11s. to 12s. according to 
grade. A contract has been arranged for a large quantity of 
Whorlton partly screened bunkers for delivery in the Tyne over 
twelve months commencing March, 1913, at 14s. per ton f.o.b. 
The present quotation for best gas coals is 13s. to 13s. 3d., and 
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seconds are at 12s. 6d. The other quotations are :—Special 
Wears, 13s. 6d. to 14s.; coking, 12s. to 12s. 6d.; coking smalls, 
lls. 6d.; bunkers, ordinary, lls. 9d. to 12s. 3d.; best, 12s. 6d. 
There is a good demand for coke. The prices have become 
stiffer; in fact, 23s. 6d. has now to be paid for best foundry 
coke, 20s. 6d. to 21s. for medium foundry coke delivered at 
Teesside works, and 19s. per ton f.o.b. for gas coke. It was 
reported on ‘Change this week that two consignments of German 
blast furnace coke had been purchased for early delivery at 
Middlesbrough. The price, however, was not disclosed. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Prices of Warrants again Higher. 

THERE has been another decided rise in the prices 
of pig iron warrants since last report. The demand on the part 
of consumers and shippers has been more active, and a strong 
speculative influence has also been operating on the market. 
Advices from the Continent indicate a continuance of active 
trade, and an expansion in American business also had a power- 
ful effect. The continued reduction of stocks at home, notwith- 
standing increased output, is likewise accepted as proof of the 
persistency of the demand. It is such considerations as these 
which have tended to force up prices to a higher level than was 
generally anticipated by users of pig iron, and the demand on 
their part has, accordingly, increased in the last few days. 
Purchases have been made in larger quantities than usual 
for future delivery over the next two to three months. The 
Glasgow pig iron market was strong before the holiday, and a 
renewal of the demand was experienced on the resumption 
of business on Tuesday. Since last report Cleveland warrants 
have sold from 59s. ld. to 60s lld. cash, 59s. 3d. to 61s. one 
month, and 59s. Ild. to 61s. 6d. three months. Forward 
business has included 59s. 83d. for October 18th, 59s. 63d. 
for 28th September, 60s. for eighteen days and for 24th October, 
60s. 1d. for 6th October, 61s. 3d. for 13th October, and 60s. 2d. 
for delivery in two months. The consumption of Cleveland 
iron in Seotland is calling for larger arrivals from Middlesbrough 
and district. 


Scotch Pig Iron Trade. 

There has been a strong market for Scotch pig iron, 
and prices are generally higher, in sympathy with the position 
of warrants. Govan and Monkland are quoted f.a.. at Glasgow, 
Nos. 1, 69s.; Nos, 3, 67s. 6d.; Carnbroe, No. 1, 72s.:; No. 3, 68s.; 
Clyde, Langloan, Calder, and Summerlee, Nos. 1, 75s. 6d.: 
Nos. 3, 70s. 6d.; Gartsherrie, No. 1, 76s.; No. 3, 71s.; Coltness, 
No. 1, 92s.; No. 3, 72s.; Eglinton, at Ardrossan or Troon, No. 1, 
67s. 6d.; No. 3, 66s. 6d.; Glengarnock, at Ardrossan, No. 1, 
76s.; No. 3, 71s.; Dalmellington, at Ayr, No. 1, 68s. 6d; No. 3, 
66s. 6d.; Shotts, at Leith, No. 1, 75s. 6d.; No. 3, 70s. 6d.: 
Carron, at Grangemouth, No. 1, 76s.; No. 3, 71s. per ton. 
Output of ordinary and special brands of Scotch pig iron amounts 
to about the same quantity as at this time last year. Home 
demand has been good, but the shipments are not so large as 
might be expected. Two additional furnaces have been put 
in blast to produce hematite, and there is now a total of 88 fur- 
naces in operation in Scotland. compared with 86 last week 
and 83 at this time last year. 











Strong Demand for Hematite. 

The demand for Scotch hematite pig iron is very active, 
and the output has been further increased, and now amounts 
to about 15,000 tons per week, being about 2500 tons greater 
than at this time last year. Deliveries are urgently wanted 
at the steel works, and it is understood that a material reduction 
has taken place in stocks. Merchants now quote 80s. per ton 
for West of Scotland delivery. 


Advance in Prices of Steel. 

The labour troubles referred to last week as existing 
at“the Newton Steel Works of the Steel Company of Scotland 
are now at an end, and the works will soon be operated to the 
fullest extent. There is a continuance of activity at the other 
steel works of the West of Scotland, and the pressure for the 
delivery of material appears to quite be as great as ever. David 
Colville and Sons, Limited, of the Dalzell Steel and Iron Works, 
Motherwell, state that the price of steel plates and bars has 
been officially raised 5s. per ton. They now quote Siemens 
steel plates, marine boiler quality, £9 7s. 6d.; land boiler quality, 
£9 2s. 6d.; ship quality, £8 2s. 6d.; steel bars for boilers, £9 5s.: 
ship quality, £8 15s.; Siemens steel angles, £7 15s.. all these 
prices being subject to the usual 5 per cent. discount for Clyde 
delivery. ; 


The Malleable Iron Trade. 

The proposal to advance the prices of malleable iron 
was under consideration at a meeting of the makers in Glasgow 
on Tuesday. It was considered that the continued rise in pig 
iron and the advanced prices fixed in England for finished iron 
a few days ago called for a further advance in Scotland. Accord- 
ing to what has been the usual practice for some time, an advance 
was delayed for several days. but it is expected that the prices 
will be raised 7s. 6d. per ton. Scotch crown bars will then be 
£8 2s. 6d., best bars £8.10s., and best horseshoe iron £8 12s. 6d. 
per ton, less 5 per cent. discount for West of Scotland delivery. 


Orders for Railway Stock. 

A considerable share of the orders given out for rolling 
stock and materials for the Indian State railways has come to 
the West of Scotland. P. and W. McLellan, of ‘Glasgow, have 
received an order for 480 covered goods wagons ; Hurst, Nelson 
and Co., of Motherwell, will supply five oil tank and ten powder 
wagons ; and William Beardmore and Co., Limited, Glasgow, 
have received an order for 2260 pairs of wheels and axles. 


The Coal Trade. 


_ The coal trade has been active in all districts of Scot- 
land since last report. Shipments show a large increase, and 
the home consumption has also become materially greater 
owing to the trade holidays being now at an end. On the 
other hand, there has been a full supply of coal, and the prices, 
while firm, are not generally higher than they were a week ago. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff Trade and Prices. 


: THE buoyancy of trade is well shown by the fact that 
despite the summer outings tonnage arrivals‘continued to touch 
high-water mark. Last week the steam coal market was very irrea 
gular. Many colliery owners were able to reduce standing stocks, 
but buyers for prompt loading were still able to find holders of 
coal anxious to clear wagons to enable pits to be worked, and 
not indisposed to make some concessions in order to secure 
immediate shipment. With respect to fresh dealings the 
approach of the holidays had, as colliery owners knew by old 
experience, a deterrent effect. It was expected that the stop- 


page of the pits for the first three days would be followed by 
short working on the part of the men, and cause a reversal of 
recent conditions, particularly as the demand promised to 
improve. With the beginning of the week sellers were holding 


for higher prices, especially for mid-August and later shipment. 
There were numerous inquiries on contract,account, and it was 
openly stated that some business had been arranged at 6d. to 
ls. per ton advance on the prices of expiring contracts. With 
respect to smalls, these were increasing with the more regular 
working of the pits, but were inadequate, and holders were able 
to command the full figure of the past week. Monmouthshire 
coals were well held, house coals busier, partly due to the severe 
weather ; bunker smalls stiffened, and had an influence on No. 2 
Rhondda, which is in good demand for bunkering. Latest 
prices: Best Admiralty, large, 17s. to 17s. 3d.; best seconds, 
l6s. to 16s. 6d.; seconds, 15s. 3d. to 15s. 9d.; ordinaries, 14s. 9d. 





to lds. 3d.; best drys, 16s. 3d. to 17s.; ordinary drys, 14s. 3d. to 
| 14s. 9d.; best bunker smalls, 11s. 3d. to 11s. 6d.; best ordinaries, 
10s, 9d. to 1ls.; cargo smalls, 10s. to 10s. 6d.; inferiors, 9s. 3d. 
| to 9s. 9d.; washed smalls, lls. 6d. to 11s. 9d.; best Monmouth- 
| shire black vein large, 15s. 3d. to 15s. 6d.; ordinary Western 
| Valleys, 14s. 6d. to 15s.; best Eastern Valleys, 14s. to 14s. 3d.; 
seconds, 13s. 6d. to 13s. 9d.; best households, 19s. to 20s.; good 
households, 17s. 6d. to 18s. 6d.; No. 3 Rhondda, 16s. to 17s.; 
smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 12s. to 12s. 6d.; through, 
10s. to 10s. 6d.; smalls, 8s. 3d. to 8s. 9d.; patent fuel, 18s. to 
18s. 6d. Coke: Special foundry, 27s. to 29s.; good foundry, 
22s. to 25s.; furnace, 19s. to 21s. Pitwood, 24s. to 25s, 
Newport (Mon.). 

Latest: New transactions not numerous; buyers 
adopting a waiting policy, but colliery owners being well booked 
and having in most cases plenty of tonnage at hand, were in a 
free position and not inclined to relax quotations, especially for 
loading after the holidays, when a better demand was expected 
and lesser output. Value of smalls was retained; house 
coal busier. No movement quoted in patent fuel, or 
cokes ; pitwood irregular. Latest :—Steam coal: Best New- 
port black vein, large, 15s. to 15s. 3d.; Western Valleys, 14s. td. 
to 14s. 9d.; Eastern, I4s. to I4s. 3d.; other kinds, 13s. td. to 
l4s.; best smalls, 10s. to 10s. 6d.; seconds, 9s. to 9s. 6d.;  in- 
feriors, 8s. 6d. to 9s. Bituminous coal: Best house, 18s. to 
18s. 6d.; seconds, 16s. 6d. to 17s. 6d. Patent fuel, 17s. 6d. to 
18s. Pitwood, ex ship, 24s. to 25s. 


Swansea Quotations. 

Anthracite coal: Best malting large, 23s. to 25s. net ; 
seconds, 20s. to 22s. 6d. net; big vein, Its. to 18s., less 
red vein, 12s. to 13s. 6d., less 2}; machine-made cobbles, 
to 24s. net; Paris nuts, 23s. io 25s. net; French nuts, 23s. to 
25s. net ; German nuts, 23s. to 25s.; beans, 22s. to 23s. 6d. net ; 
machine-made large peas, 14s. to 16s. net ; rubbly culm, 7s. 3d. 
to 7s. 9d., less 2}; duff, 4s. 6d. to 5s. net. Steam coal: Best 
large, 18s. 6d. to 18s. 9d., less 24; seconds, 14s. 6d. to 15s. 3d.; 
bunkers, 10s. 6d. to lls. 6d., less 24; smalls, 9s. 6d. to 10s. id., 
4. Bituminous coal: No. 3 Rhondda, 17s. to 18s. 6d., less 
2}; through, 15s. 6d. to 16s. Gd., less 24; smalls, 12s. td. to 
13s. 3d., less 2). Patent fuel, 17s. tid. to 18s. 6d., less 24. 





Iron and Steel. 

For some time Dowlais has enjoyed an exceptional run 
of good work, and while neighbouring works have found it a 
difficult matter to keep going with anything like satisfactory 
results, Dowlais has worked full time and most branches have 
been busy. Last week there was another period of full time. 
The blast furnaces and also the Bessemer and Siemens steel 
furnaces were kept going in spirited effort; the Goat Mill and the 
Big Mill were equally busy, and it was to be noted that the former 


complement of blooms, sleepers, and tie-bars. As regards the 
Big Mill it had heavy orders of short and light patterns of col- 
liery and siding plant, curves and props for underground work, 
and sole-plates and fish-plates. The mechanical departments 
were kept in full activity. Latest quotations :—Steel bars : 
Siemens, £5 15s. to £5 17s. 6d.; Bessemer, £5 12s. to £5 15s. 
Tron ore, Rubio, 20s. 6d. to 21s. 6d. Pig iron: Hematite mixed 
numbers, 76s. 6d. cash, 75s. 93d. month; Middlesbrough, 
59s. 10d. cash, 60s. 1$d. month; Scotch, 65s. 10}d. cash, 
66s. 2d. month; Welsh hematite, 78s. 6d. to 79s. 6d. dd.; 
East Coast hematite, 79s. to 80s. c.i.f.; West Coast hematite, 
80s. c.i.f. Other quotations : Block tin, £203 10s. cash, £201 10s. 
three months. Copper, £78 10s. cash and £78 15s. three months. 
Lead: English, £19 15s.; Spanish, £19 5s. Silver, 277,d. per 
ounce. Spelter, £26 per ton. Greater activity is being shown 
in the iron trade, and an increase noted in the price of marked 
bars. 


Tin-plate. 

The annual week’s holiday in the trade began on Satur- 
day. The idea was to start the mills the next Monday. Latest 
prices: Ordinary tin-plate, 14s. 9d.; C.A. roofing sheets, 30¢., 
£9 5s.; big sheets for galvanising, 30 g., £9 5s.; finished black 
plates, £11 5s.; galvanised sheets, 24 g., £12 to £12 5s. per ton. 








CATALOGUES. 


Grovers, Trafford Park, Manchester.— This firm has recently 
sent to us one of its excellent calendars suitable for office use. 
Like the calendars which the firm has issued on previous occa- 
sions, the one now before us has daily sheets, on whieh useful! 
and interesting notes pertaining to mechanical and electrical 
engineering are printed. 

Bruce PEEBLES AND Co., Limited, Edinburgh.—Pamphlet No. 
21B has reached us. It deals with the firm’s medium size self- 
contained type continuous-current dynamos and motors. In the 
beginning of the publication a specification is given of the various 
types, while farther on ratings and efficiencies are given for the 
different sizes at standard voltages for protected, semi-enclosed, 
and totally enclosed machines. The pamphlet also gives approxi- 
mate weights and dimensions of all the machines listed. A 
special mining motor is dealt with. 

AN extensive and well got up catalogue has been forwarded 
to us by the Vauxhall and West Hydraulic Engineering Com- 
pany, Limited, of 45, Leadenhall-street, London, E.C. It 
gives an outline of the various types of marine machinery, pumps, 
&ec., which the firm manufactures, and the illustrations show 
work which the company has turned out during the last few 
years. The first part of the catalogue is devoted to illustrations 
of the firm’s works. Following this there are illustrations and 
particulars of triple-expansion engines, compound screw engines, 
single and double-cylinder high-pressure non-condensing 
engines, paddle engines, vessels, pumps, boilers, ‘‘ Contraflo ” 
condensers and propellers. The catalogue is admirably got up 
and should prove of considerable interest to those associated with 
marine engineering. “ 

Tue British THomson—Hovston Company, of Rugby, has 
sent us two new lists, Nos. 368 and 369. The former deals with 
small power motors and the latter with continuous-current type 
DA motors. The small power motors dealt with in list 368 can 
be readily adapted to a variety of useful purposes, such as the 
operating of vacuum cleaners, hat cleaners, ice-making machines, 
buffing and grinding attachments, air pump operation, cine- 
matograph machine operation, &c., and they are specially 
recommended on account of their strength, light weight, and 
cheapness. The motors described in list 369 are larger 
machines and are suitable for ordinary industrial service. 
Hatuorn, Davey Anp Co., Limited, Leeds.—A new and well 
got up catalogue dealing with vertical triple-expansion high- 
duty pumping engines has reached us. The catalogue illustrates 








pumping installations of the Monte Video Water Company, the 





has some orders of heavy steel rails to run through and a fair | 


} 





Rand Water ~Board, the Rosario Waterworks, Jthe Lahore 
Municipality,“and the North-Eastern Railway Company. In 
these cases the water is nearly on the engine level. Installations 
where the water is much below the level of the engine are also 
dealt with, and under this heading plants supplied to the 
Birmingham Canal Navigation, the South Essex Waterworks, the 
Crown Agents for the Colonies, and H.M. Dockyard, Portsmouth, 
are shown. It is pointed out in the preface that the manufacture 
of pumping machinery has been carried on at the firm’s works 
at Leeds for the last sixty years, and that many important water. 
works and mines in all parts of the world now contain engines 
designed and built at these works. The catalogue merely illus. 
trates some typical examples of the firm’s manufactures, with a 
view to assisting intending purchasers. Particulars of other 
catalogues which can be obtained on application are given 
at the end of this one. 

Lennox Founpry Company, Tantiron Foundry, Glenville. 
grove, New Cross, S8.E.—This is a catalogue which should 
interest all who are associated with the handling of corrosive 
liquids, since it deals with an acid-resisting alloy known as 
“Tantiron.” The makers point out that it differs from all other 
non-corrosive alloys inasmuch as its resistance to corrosion is 
general and not specific. Certain metal, for instance, is not 
attacked by sea water and nickel alloys do not rust, but all such 
metals are easily attacked by acids, their non-corrosive qualities 
being, therefore, specific and of no general application. *‘ Tant- 
iron,” it is claimed, is not attacked by one in ten thousand of 
all the chemical bodies in existence. Other metals or metalloid 
alloys, such as the carbides, are truly non-corrosive, but are 
quite unfitted for the manufacture of plant, as they cannot he 
east in the foundry nor be machined. * Tantiron”’ is a hard, 
close-grained, silvery white alloy, melting at about 1400 dey, 
Cent. It does not rust nor oxidise, nor is the metal attacked |, 
ordinary corrosives to any significant extent. ° ‘Tantiron ~ 
can be treated exactly like cast iron, Castings varying from a 
few ounces to many tons in weight can be made with equal eas 
The catalogue illustrates various kinds of vessels made from thi 
alloy, such as ** Tantiron ” jacketed mixing pans, pumps, and 
so forth, 

“THE Utilisation of Water for Power” is the title of a well 
illustrated catalogue which has been sent to us by the firm of 
Joseph J. Armfield and Co., of 20, Mark-lane, E.C. The cata- 
logue has special reference to the firm's “ British Empire ” 
water turbine, for which many advantages are claimed. Briefly 
stated these are as follows: —(A) High efficiency both at full 
and part gate; (B) flexibility or adaptability to varying con 
ditions of varying streams ; (C) cheapness to fix, being sent out 
ready to build into a wall or to bolt to a supply pipe; (D) 


| no flume required, the turbine and case being complete in itself ; 


(E) no leakage takes place, as the gates are machine faced—they 
are water-tight with the mouth when closed ; and (F) easy to 
stop and start, the gate sliding to and fro on guide rollers. 
There is no weight to lift, and less stress on the gear. The wheel 
is of the “ eight-bucket ” type, so that the buckets and all 
water passages are free and open, and therefore not liable to 
become chocked with floating rubbish. This, it is pointed out, 
is a matter of the utmost importance in foul or weed-growing 
streams, as well as those flowing under trees. Turbines suit- 
able for many classes of service are illustrated and described, 
and shipping specifications relating to these are given. Some 
interesting articles at the end of the catalogue deal with © Elec- 
trie Lighting and Water Power,” *‘ Double Horizontal * British 
Empire’ Turbines,” and ‘Some Notable Installations of 
Armfield’s * British Empire’ Turbines.” Many testimonial- 
are also included, Although the catalogue deals mainly with 
water turbines, a section is devoted to Pelton wheels, wherein 
prices and other particulars are given. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


S$. H. MorpdEN Anp Co. ask us to state that they have opened 
offices at Broad Sanctuary-chambers, 11, Tothill-street, West- 
minster, and have been appointed sole London agents to the 


| firm of Musgraves, Limited, of Liverpool and Newcastle-on-Tyne. 


In the Faculty of Engineering at University College, London, 
Mr. E. Wilburn Scott has been re-appointed Lecturer in Electri- 
cal Design for the session 1912-13, and Mr. A. H. Barker has 
been re appointed Lecturer in Heating and Ventilating Engineer- 
ing. Mr. B. J. Lioyd-Evans has been appointed Demonstrator 
in the Department of Mechanical Engineering. 











ContTrRacTs.—We gave a notice some time ago that Messrs, 
Holdsworth and Sons, Limited, Croft Boiler Works, Bradford, 


| and the Yorkshire Boiler Company, Limited, of Leeds, had 





joined hands, both companies having their registered office at 
Croft Works. The combined firms have recently secured orders 
for additional boilers, two of the Yorkshire type having been 
ordered by the architect for the West Riding County Council of 
Wakefield, one Lancashire by the Croydon Corporation, and a 
fourth boiler, a 30ft. by 8ft. Lancashire for 160 lb., being ordered 
by a local firm of manufacturers. 


Lioyp’s ReGisTER SCHOLARSHIP/EX AMINATION. —The examina- 
tion for the Lloyd’s Register Scholarships of £50 per annum, 
tenable for two years, given under the auspices of the Institute 
of Marine Engineers, was held on July 8th and 9th, the examina- 
tion centres being at London, Glasgow, and Newcastle-on-Tyne. 
Through the courtesy of the committee of Lloyd’s Register of 
Shipping, two scholarships have been awarded this year, the 
successful candidates being Mr. Ian Garvie, Mansfield, Gourock, 
—apprentice with Messrs. Scott and Co., Greenock—and Mr. 
Archie Allan, 22, Brislee-avenue, Tynemouth—apprentice with 
Messrs. R. and W. Hawthorn, Leslie and Co., Limited, St. Peter's 
Works, Neweastle-on-Tyne. Full particulars of these examina- 
tions, which are open to apprentice engineers, may be obtained 
from the Secretary, Institute of Marine Engineers, 58, Romford- 
road, Stratford, London, E. 


Wortp’s Pic Iron.—An interesting return showing the pig 
iron produced throughout the world during last year was issued 
this week by Messrs. James Watson and Co., of Middlesbrough, 
Glasgow, Liverpool, and Swansea. In Great Britain, Cleveland 
easily headed the list with a production of 2,540,512 tons, as 
compared with 2,647,201 in 1910, and 2,527,499 in 1909. There 
was thus a decrease of 106,689 tons on 1910 and an increase of 
13,013 tons on 1909. The next in order is Scotland, with 
1,401,799 tons, a decrease of 3017 on the previous year, and 
Durham was third with 1,162,718 tons, a decrease of 52,806. 
Cumberland produced 598,402 tons; Lancashire, 522,319 ; 
South Wales and Monmouth, 718,962; Lincolnshire, 455,211; 
Northamptonshire, 394,181; Derbyshire, 607,614; Notts and 
Leicestershire, 140,396; South Staffordshire, 461,930; North 
Staffordshire, 309,088; South and West Yorkshire, 283,888 ; 
Shropshire, 46,661; and North Wales, 74,957. The total for 
Great Britain was 9,718,638 tons, representing a decrease of 
498,107 compared with the total production in 1910 and an 
increase on the year 1909 of 54,351. The summary of the pro- 
duction of pig iron in the leading iron-producing centres of the 
world shows a total decrease of 1,938,863 tons in 1911, compared 
with 1910, and a total increase of 3,303,146 compared with 1909. 
Great Britain again occupied the third position with 9,718,638 
tons, as compared with the United States, 23,649,344 (first) ; 
and Germany, 15,535,112 (second). Next in order came France, 
4,508,022 ; Russia, 3,521,000; Austria and Hungary, 2,089,867 ; 
and Belgium, 2,072,843 tons ; all other countries being under 
1,000,000 tons, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 
Rheinland-Westphalia. 

Tue position of the iron market continues exceedingly 
strong, and some advances have even been resolved upon 
recently. In spite of somewhat unfavourable accounts last 
week regarding the bar industry, rates have been raised from 
M.117 and M.122 to M.119 and M.124 p.t., according to quality. 
At a meeting of the Steel Convention at Munich on the 26th July, 
a satisfactory inland business in semi-finished steel was stated 
to continue. For requirements for the next quarter the prices 
now quoted will prevail. Favourable accounts are likewise 
given regarding the business for foreign consumption. For heavy 
and light section rails a strong demand has been coming forward, 
and prices have shown increasing firmness, exceedingly long 
terms of delivery being the order of the day. Sectional iron 
will be sold at present prices during the next quarter. On the 
whole, prospects for autumn sales are pretty fair. Deliveries 
of the Steel Convention in June of this year were 612,903 t., as 
compared with 535,726 t. in May, 1912; 167,647 t. were semi- 
finished steel, as compared with 147,747 t. in May of this year ; 
214,824 t. railway material, as compared with 173,679 t.; and 
230,432 t. sectional iron, as compared with 214,300 t. 


List Quotations. 
The following are the present rates per ton free at works: 
Raw spathose iron ore, M.12.20; roasted ditto, M.17.50; 
Nassau red iron ore, 50 per cent. contents, M.14.50 net at mines ; 
spiegeleisen, 10 to 12 per cent. grade, M.77; white forge pig, 
M.65; iron for steel making, free Siegerland, M.68 to M.69 ; 
free Kheinland—Westphalia, M.70 to M.71; German Bessemer, 
M.77.50; Luxemburg foundry pig, No. 3, M.56 to M.58; 
German foundry pig, No. 1, M.73.50; No. 3, M.70; German 
hematite, M.77.50; common basic bars, M.119 to M.124; iron 
bars, M.140 to M.143; basic hoops, M.140 to M.145; basic 
plates, M.132 to M.135 ; heavy plates for boilermaking purposes, 
M.142 to M.145; sheets, M.142.50 to M.147.50; drawn iron 
or steel wire, M.127.50. 


The German Coal Market. 


A good trade is being done in engine classes of fuel on 
the Rhenish-Westphalian market. Deliveries to the Upper 
Rhine have been heavy. Regarding the Silesian coal industry 
fair accounts continue to be given, but a further increase in deli- 
veries is expected for late autumn. From the brown coal dis- 
tricts of Central Germany a rather unfavourable business is 
reported, a falling off in demand being noticed from week to 
week. In South Germany stocks of coal are heavy and increas- 
ing. In anthracite and in house coal an improving business is 
being done, while complete stagnation characterises the engine 
coal department. 


Austria-Hungary. 

A rising business in all articles of manufactured iron, 
with the exception of rails, can be reported for July, and com- 
pared with the first six months last year deliveries in the same 
period this year show an increase of 25 per cent. For bars and 
sectional iron in particular a strong rise in demand is felt, and 
the lively occupation in the machine industry has caused inquiry 
for heavy plates to increase. Sales as well as production in 
rails are considerably behind those of last year. The upward 
movement felt on all the principal iron markets during the past 
few months has also prevailed in the Hungarian iron industry, 
and deliveries of the United Hungarian Ironworks have increased 
about 15 per cent. when compared with last year. Quite 
recently, however, an abatement in demand and activity has 
been noticed, both dealers and private consumers showing 
reserve. The wagon shops continue well employed, and they 
have fair prospects. Both pit coal and brown coal meet with 
satisfactory demand. Ostrau coke is strongly called for, and 
the condition of the coal market generally remains firm. 


The Belgian Iron Industry. 


Little further change has occurred in the position of the 
iron and steel trade, except that demand is, on the whole, less 
active, but prices, nevertheless, have remianed stiff, with the 
exception of those for bars. The majority of the mills have 
secured plenty of work for this and the next quarter. Pig iron 
is firm and scarce. Import during the first six months of this 
year was 406,747 t., as compared with 335,914 t. during the 
corresponding period last year; inland production during the 
same period advanced from 1,024,000 t. to 1,122,000 t. Scrap 
iron remains weak. Semi-finished steel is strongly called for 
from England ; bars and plates are a trifle neglected, and prices 
therefore are a shade easier. Oversea demand has lost a good 
deal of its former animation, consumers showing a marked 
inclination to await lower rates. Present quotations for coal 
are on an average 3f. p.t. higher than those of last year; for 
briquettes the advance is 4f. p.t. The decrease in output of 
coal caused by the nine hours’ shift is estimated at 800,000 t., 
or one million tons annually, and this will tend to stiffen quota- 
tions. Coke has met with a rise of 3f. p.t. since July Ist, foundry 
coke meeting with an advance of 4f. p.t. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, July 3lst. 

Last week orders were placed for 300 locomotives and about 
10,000 freight cars, while this week orders are pending for a 
large number of cars and engines. Reports from railroads 
show a slight improvement over last year ; bank clearings show 
an increase, and an advance is seen in all lines of business. Prices 
are moving towards a higher level in manufactured products and 
in meats, but in agricultural products there is less movement 
away from recent figures. The conviction in business and 
financial circles is strong that the volume of business will grow. 
Very few mills or furnaces are able to accept business for delivery 
before October Ist. The inquiries of the past few days indicate 
&® movement to cover the wants of the first quarter of next year. 
This movement may assume large proportions. The reason of 
the possibility simply is that there is an immense amount of 
work projected for next year. It covers all activities from rail- 
road building and shipyard work down to ordinary factory 
office and house construction. The railroad factor is the most 
important. Its absence for two or three years kept business 
poor. The scarcity of common labour at mills is responsible 
for obstruction of the fullest possible output. All wire and wire 
products have advanced within the week. Pipes, tubes, skelp 
plates and shapes have all gone higher. Each advance is fol- 
lowed by new orders. The next expected move is to order three 
to six months ahead. Pig iron is in for an advance, as coke is 
1 dol. higher than last year even at the recently enforced con- 


cession. Plates and shapes may advance 1 dol. per ton by next 
week. No one can estimate the force of the present momentum 


in prices or what it means. The only apparent outlet is more 
steel-making capacity, but in the light of recent ebbs and flows 
of trade this course will not be adopted rashly. Transactions 
in copper for the past week amounted to 10,000,000 Ib., of which 
one-fifth was on European account. Most of the agencies are 
sold up to October Ist. Exports of copper for twenty-four 
calendar days, 22,220tons. There are a number of inquiries for 
copper, which will be closed this week at not far from 17.75. 
Stocks of re-sale copper have been practically cleared up. Tin 
advanced 1 cent, and dealers are asking 44}. The tin-plate 
mills are crowded to the limit of capacity. 





BRITISH PATENT SPECIFICATIONS. 





When ani ti ted from abroad the name and address 
of the Communicator is printed in italics. 


When the abridgment is not illustrated the Specification is without 
drawings. 





Copies of Specifications may be obtained at the Patent-o Sale Branch 
25, South pt uli gs, Chancery-lane, London, W.C., at 8d. each. 


The first date given is the date of a 
end of the ooh “4 is the date of t 
of the complete Specification. 


Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridament, give notice at 
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the Patent-office of opposition to the grant of the Patent. 
STEAM ENGINES. 
29,197. December 28th, 1911.—An Improvep PackinG RING, 


Bergmann-Elektricitats-Werke Aktiengesellschaft, of Oude- 
narderstrasse 23-32, Berlin, Germany. ; : 
The packing ring A is held in the stuffing-box B by a ring D 
screwed to the face of the stuffing-box and jengaging the flange 
of the packing ring. The axial position of the ring is thus 
ensured. Between the ring A and the box B there is a space 
E radial to the ring which permits of free expansion of the ring 
outwards. For the purpose of maintaining the central position 


N°29.197 
A-B 





with respect to the separating partition, radially directed blocks 
F are screwed to the box B at several places around the peri- 
phery of the ring A; these blocks engaging in corresponding 
grooves G in the packing ring. The packing ring is thus held 
by the blocks and movement can occur only in the radial 
direction, so that the axis of.the ring is coincident with the axis 
of the stutfing-box at all temperatures, and if there is a small 


play I between the packing ring A and shaft H no contact can | 


occur between these parts even when a variation of temperature 
occurs.—July 17th, 1912. 


INTERNAL COMBUSTION ENGINES. 


16,348. July 15th, 1911.—ImMPROVEMENTS IN OR RELATING TO 


BEARINGS FOR INTERNAL COMBUSTION ENGINES FOR AIR | 


Compressors, Walter James McBain and Andrew McBain, 

of Castle Engineering Works, Berwick-on-Tweed. 
Referring to the drawing A A represent the cylinders of the 
engine, BB the crank cases thereof, and C the crank shaft. 


DD are washers or dividing plates which are fitted in recep- | 


tacles or circumferential slots or recesses E E in the shaft C 


n6,348. 
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and bear against the inner faces of the crank cases B. F are 
the bearings for the crank shaft, which bearings are outside the 
casings B. With this construction it will be obvious that the 
lubrication of the bearings F is undisturbed by the pressure 
within the crank case and that such bearings are at all times 
freely accessible for inspection without the necessity of dis- 
turbing other parts of the engine.—July 17th, 1912. 


DYNAMOS AND MOTORS. 


24,570. November 4th, 1911.—ImpROVEMENTS IN DyNAMoO 
ELEcTRIC MACHINES OF THE COMPENSATED TyPE, The 
British Thomson-Houston Company, 83, Cannon-street, 
E.C. 


The illustration shows the invention applied to a four-pole 
machine having main pole pieces A, B, C and D fitted with pole 
shoes ; the main poles and D diametrically opposite each 
other have their axes horizontal and poles A and C have their 
axes vertical. The compensating windings distributed over 


the halves of the pole face of each horizontal pole piece B and D 
are connected by end connections E with the adjacent pole 
face windings on the pole _— A and C, whose axes are vertical. 
The yoke of the field frame is split at the agg F and G 
above both the horizontal pole pieces B and D. The pole 
shoes H of both horizontal pole pieces are divided along the 
horizontal axis and the half shoe of both pole pieces above 
the horizontal axis is made removable. The detachable pole 
shoe portions are held in position by means of bolts K passing 
through the pole piece from the outside of the frame and an 
additional support may be provided consisting of side plates M 
or a frame by means of which they are secured to the adjacent 
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commutating poles N projecting from the field frame. In 
order to remove the armature from the field frame it is only 
necessary to loosen the fastenings of the two parts of the split 
yoke, to remove the bolts which secure the detachable half- 
| pole shoes to the pole pieces, then by lifting the upper portion 
| of the field structure to expose the armature the half-pole 
| shoes remain attached to the adjacent commutating pole pieces 
| in the upper portion of the frame. The armature can then be 
| lifted out of its bearings without disturbing the compensating 
| windings.—July 17th, 1912. 





TELEGRAPHS AND TELEPHONES. 


2770. February 2nd, 1912.—ImpROVEMENTS RELATING TO 

MAsts FOR USE IN WIRELESS TELEGRAPHY INSTALLATIONS, 

| Gesellschaft fir Drahtlose Telegraphie m.b.H., of 9, Tem- 
pelhofer Ufer, Berlin, Germany. 

The drawings show by way of example a mast formed of a 
number of separate units each supported on the one below by a 
ball member A and held in place at the top by means of stretched 
wires B which are connected to the ground and insulated there- 
from in the well-known manner. The illustration on the right 
shows on a larger scale a ball socket support and the insulation 
therefor. This consists of a number of glass plates C with pro- 
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jections upon them held together by iron rings D, which prevent 
lateral displacement. The lowest plate is supported on the top 
of the mast section, while the topmost plate C has resting upon 
it a block E formed with a socket to receive the ball A, which 
is held in an attachment F at the foot of the next higher mast 
section. Any other convenient form of supporting socket pro- 
vided with suitable insulation might be employed for this pur- 
pose. The support for the base of the lowermost section of the 
mast may consist of an enlarged ball-and-socket device exactly 
similar to the one above described, and this is illustrated in the 
drawing.—July 17th, 1912. 


CRANES AND CONVEYORS. 


23,253. October 2Ist, 1911.—Trtescorpic Hypravutic Lirts, 
Octavius Gray, of 34, Lausanne-road, Hornsey, Middlesex. 

In telescopic hydraulic lifts at present in use, a flat collar 
or ring is fitted to the bottom of the ram, which, when fully 
extended, is stopped against a flat surface underneath the 
flange of the cylinder, or container casting, or stuffiing-box 
casting, bolted to same. According to this invention, 
an extra long stuffing-box casting A is used, fitted with 





the usual leather collar to render it water-tight, and 
with the bottom edge of the centre hole turned to a 
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suitable radius, as shown at B, It is bolted to the top ane 
of the cylinder or container D. The bottom of the ram E 
is expanded to suit the seating at the bottom of the centre of 
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meter and arranged between two contacts B B' which are con- 
nected to the battery C through the intermediary of a switch D, 
the tail lamp E being arranged in series with the festoon lamp. 
It will be seen that according to this arrangement when the 
tail lamp E is extinguished the festoon lamp A will go out and 
thus indicate to the driver of the motor car that the tail lamp 
has gone out. Another arrangement is also described.—July 
17th, 1912. 


LIGHTING AND HEATING. 


23,990. October 30th, 1911.—ImMpROvVEMENTs 1N Arc LAmps, 
Adolph Harry Railing and Arthur Ernest Angold, both of 
67, Queen Victoria-street, London. 

This invention consists in the provision of a strong extinguish- 
ing electro-magnet A having extended poles A! placed above 
the normal burning position of the are B, but below the level 
of the guide holes C through which the carbons D protrude, 
in conjunction with a mass of iron E of suitable shape to shield 
the arc B from the extinguishing magnet A whilst the are burns 
in its normal position. The mass of iron E has a hole E! in it 
capable of allowing both carbons D to pass through and also 
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the casting A, as shown at C, so that when the ram is fully ex- 
tended, it is gradually stopped against the sloping seating B, 
in casting A, thus avoiding all jerks.—July 17th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


17,075. July 26th, 1911.—L1PRovEMENTs IN ANEMOMETERS, 
Henry Davis, of All Saints’ Works, Amen-alley, Derby. 

The fan B is larger in proportion to the size of the instrument 
than usual, the fan starting approximately at the central shaft 
C and extending to the outer protecting ring D. A deflecting 
cone E is employed, starting in front of the fan, and continuing 
at the back thereof to the inside diameter D' of the outer pro. 
tecting ring D of the instrument. An annular port G is formed 
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in the protecting ring or casing to admit of the free exit of the 
air passing through the vanes and deflected by the cone in the 
direction of the arrows. ‘The unit indicating dial F coming at 
the back of the base of the deflecting cone may be made the full 
diameter of the protecting ring D and so enable small quantities 
or currents of air to be measured with accuracy. The inside 
of the cone contains the train of wheels for operating the indicat- 
ing dials. The object is to obtain a sensitive instrument of 
small diameter.—July 17th, 1912. 


8039. April 3rd, 1912.—-AN IMPROVED ARRANGEMENT FOR 
INDICATING THE INTERRUPTION OF A CIRCUIT IN ELECTRIC 
Licutinc INsTALLATIONS ON Motor CaRS OR LIKE 
Veuicies, Charles Anthony Vandervell and Albert Henry 
Midgley, both of Warple Way, Acton Vale, Middlesex. 
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The lamp illuminating the dials of the ammeter and volt- 
meter is arranged in series with the tail Jamp of the motor car. 
A is a festoon lamp disposed between the ammeter and volt- 





























to a certain value. When this value is reached a relay, one 
winding of which is in the cell circuit, operates the switch s 
which controls a circuit in parallel with the circuit of the cell. 
When the switch circuit is closed the circuit containing the cell 
is practically short-circuited and the cell cut out of operation, 
The polarisation cell is thus not required to carry currents laryer 
than those of the predetermined value. The coils of the wind- 
ing W? which are arranged in the switch circuit are so calculated 
that they still retain the switch in a reliable manner when t},.« 
current has a strength which, when passing through the windiny 
W', would close the switch. When the strength of current sini. 
below a certain value the switch opens again, and the cell takes 
over the prevention of the return current flow.—July 17th, 1912, 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,024,507, Boat’s Davir AND THE RAISING AND Loweri\: 
GEAR THEREFOR, J. Graham, Glasgow, Scotland.—F ile 
May 31st, 1910. 

This is for a well-known ship’s davit comprising, in combir.- 
tion, a single davit turning upon a vertical axis and from whic! 














| 
| 


just large enough to be clear of the are B when the latter rises 
above its normal position. ‘There is a vertical field of magnetism 
passing from the whole length of one polar extension to the mass 
of iron and another similar field from the iron back to the other 
polar extension, as indicated by the broken lines F. If the 
carbon ends burn away until they are above the level of the mass 
of iron E the are B is immediately drawn out sideways between 
one of the polar extensions and the iron, and its loop, which is | 
indicated by broken lines at G, is also stretched along the 
extension until it is sufficiently lengthened to cause extinction. | 
—July 17th, 1912. } 
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MISCELLANEOUS. 


23,559. October 25th, 1911.—Improvep FrLoatinc Briper, 
James Alexander Main, engineer, of A. and J. Main and Co., 
Limited, Clydesdale Ironworks, Possilpark, Glasgow. 

This invention relates to improvements in pontoon bridges 
of the type anchored to fixed points so as not to be affected by 
the rise of the water. Referring to the drawings, which show 
alternative constructions, the bridge structure A, which may be 
of ordinary formation, is supported wholly or partly by a pontoon 
or pontoons B, the pontoon or pontoons being maintained | 
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irrespective of variations of the level of water, indicated at C, | 
and E, at a fixed level below the water-line corresponding | 
to its or their natural displacement when fully loaded at lowest 
water level by the restraining action of cables F stretched 
between fixed points on the bridge structure, as at G, and fixed 
points on land, as at H. The pontoons may be so designed 
that their section above the lowest water level is less than that 
below, so that the increase of displacement due to the rise of 
level of the water will be as low as practicable.—July 17th, 1912. 
11,366. May 13th, 1912.—ImMPROVEMENTS IN PROTECTIVE 
ARRANGEMENTS FOR USE IN CONNECTION WITH ELECTRO- 
LyTIc VALVES OR POLARISATION CELLS, Gottfried Liebe, 
Engineer, of 9, Helmholtzstrasse, Dresden A., Germany. 
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The polarisation cell or electrolytic valve P prevents any flow 
of current except in one direction and is used for currents up 









the boat is slung centrally by a single rope, winding gear on t!i 
davit for lowering and raising the boat, means for locking the 


| davit in the outmost lowering position and also in the inboari 


position, and spring nieans at the bottom of the davit for checking 
the movement of the davit. There ure seven claims. 


1,024,711. INreenat ComBustTion ENcine, H. Whidbourne. 
Plymouth, and J. J. Lishman, Salcombe, England.—-Filed 
August 24th, 1911. 

There are three excessively long ¢laims to this specification, 
constituting a description of a somewhat complicated engine, 
comprising a cylinder having two portions of different diameters. 
one of the portions serving as a main working cylinder, a piston 
having two parts of different diameters arranged to work in the 
two portions of the cylinder respectively, a sleeve arranged 
concentrically within the cylinder and forming with one of the 
portions of the cylinder an annular chamber which is divided 
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into two separate compartments by one of the two piston parts, 
means for admitting an explosive mixture into one of the com- 
partments, means for admitting an inert gas into the other com 
partment, means for connecting the latter compartment with 
the main working cylinder, and means for connecting the two 
compartments with each other near the end of the outward 
stroke, whereby the working of the piston in the annular chamber 
causes a charge of inert gas contained in one of the compart- 
ments to be forced into the main working cylinder by and in 
front of the charge of explosive mixture admitted and com- 
pressed in the other compartment of the annular chamber, sub- 
stantially as described. 


1,024,999. ManuractrRE or Steer, 7. D. Mackie, Bowes 
Park, and G. F. Forwood, Limpsfield, England.—Filed 
November 24th, 1911. 4 

There are only three claims to this simple patent, which is 
really for the conversion of iron into steel. ‘The steps con- 
sist In maintaining a supply of deoxidising gas in contact with 
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a surface of the metal, and a suitably restricted supply of a com- 
bustion supporting gas in the upper portion of the furnace out of 
contact with the metal, the former serving to protect the metal 
from oxidation, and ultimately on reaching the upper portion 
of the furnace, mingling with the combustion supporting gas 
and there burning, substantially as set forth. 
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THE BRITISH ASSOCIATION: ITS PRESENT, 
PAST, AND FUTURE. 


By A LAY MEMBER. 


Tue meetings of the British Association held at 
Sheflield and Portsmouth in 1910 and 1911 have been 
notable for a large decline in the attendance of mem- 
bers and associates as compared with the average of 
recent years, and also for considerable informal 
discussion among all classes of members concerning 
the future of the gathering. 

The Association during the past eighty years has 
carried on valuable and useful work in the spread of 
scientific knowledge and in the provision of large 
funds for research in many branches of science ; 
while not the least of its benefits has been the oppor- 
tunity afforded at its annual gathering for social 
intercourse among all ranks of scientific men. During 
the most prosperous period of its history, that is, 
between the years 1861 and 1890, over 65,000 persons 
attended its meetings, and out of the receipts at these 
gatherings a sum of £37,156 was allocated to scientific 
research, Even during the later period, of what 
many friends of the Association regard as its decline, 
namely, from 1891 to 1910, an aggregate attendance 
of 39,000 has been recorded, and a total of over 
£20,000 has been distributed in aid of research work. 

The sharp falling off in the attendance which has 
characterised the last two meetings is not, however, 
the first that has marked the history of the Associa- 
tion. The diagram printed below shows in graphic 
form the remarkable fluctuations in the numbers 





attending the annual gatherings that have occurred, 
since the birth of the Association at York, 81 years | 
ago. This diagram indicates that very early in its 
history the new Association obtained a most striking | 
hold upon the educated and scientific portion of the 
community, and at the Newcastle meeting of 1838, 
only seven years after its formation, an attendance of | 
2400 was recorded. During the next decade, from | 
1841 to 1850, the new society experienced a set back, 
and the average annual attendance during this time 
was only 1074, as compared with 1366 for the earlier 
ten-year period. After the Great Exhibition of 1851, 
however, the Association showed, as might have been 
expected, great expansion. The meetings at Man- 
chester and Newcastle, in 1861 and 1863 respectively, | 
attracted attendances of over 3000 ; while the average | 
annual attendance for the ten years ending 1870 
attained the high level of 2400. This period, in fact, 
marked the culminating point of the Association’s | 
popularity ; and since 1870 there has been a slow but | 
steady falling off in the average attendance for the | 
ten-year periods, a decline which the success of the | 
Manchester meeting in 1887, and of the Liverpool | 
meeting in 1896, has helped to obscure. 

The average for the last two decades has fallen well | 
below the 2000 line, that for the period 1891-1900 
being 1918, and that for the decade which has just 
ended, 1903. One has, in fact, to go back to the 
period 1851-1860 to find a lower average, and com- | 
parison of averages is the only useful method of | 
dealing with such a fluctuating total. The matter | 
would not be so serious if financial considerations had 
not to be considered, but a decline of 500 in the 
attendance signifies a drop of £500 in the annual 
receipts, and a reduction of the annual grants for 
research work by a similar amount. 

In the light of these figures, it is therefore inevitable 
that many of those interested in the Association 
should be asking themselves whether the decline 
signifies that this annual gathering of scientists has 
fulfilled its mission, and whether it must now be 
relegated to the list of socieites and institutions which 
have finished their work, and have only to consider 
the date and manner of their final disappearance from 
the stage of life? In the opinion of the writer, the 
answer to these inquiries is in the negative. 

The British Association for the Advancement of 
Science has still, he believes, a useful and honourable 
role to fill in the educational work of the future both 
in this country and in our dependencies beyond the 
seas, and its disappearance from the ranks of living 
and vigorous ,scientific societies would be a distinct 
loss to the cause of science in this twentieth century. 

Some reforms in its organisation, and some changes 
in its methods of work are, however, required if the 
Association is to regain the position of authority and 
influence which it held during the third quarter of 
the nineteenth century. These, it is the purpose of 
the writer to discuss in the present article. 

In the first place it must be noted that the condi- 
tions which obtain in relation to scientific discoveries 
and research have changed greatly since the Associa- 
tion was launched upon its career in 1831. At that 
date, and for many years after, the Royal Society of 
London, the Linnean Society, and those twin lumin- 
aries the Royal Dublin Society and the Royal Society 
of Edinburgh, were the only scientific bodies before 
which papers giving details of new discoveries or of 
new lines of research could be read and discussed with 
some degree of understanding. The British Associa- 
tion meetings in these early days of its history were 
olten utilised therefore for the publication and dis- 
cussion of papers of this character. 

‘To-day every branch of science is represented by a 
society with its headquarters in London, and in many 
cases with local sub-sections or branches throughout 
the country. A man who has made a discovery or 








carried out some successful research in any depart- 
ment of theoretical or applied science therefore con- 
tributes, in the first instance, a paper on the discovery 
or research, either to the Royal Society of London, or 
to the particular society which covers the field of 
science in-which--the discovery or research has been 
made. Should he contribute or read a paper upon it 
before the British Association, it is generally months, 
and in some cases years, after the first publication of 
the results has been made. Here, then, is one im- 
portant cause of the loss of interest in the Associa- 
tion meetings. Experts in any branch of science are 
no longer attracted, as they once were, to the annual 
gatherings by the hope of hearing an account at first 
hand of some new discovery or of some new research. 
They know by the experiences of the past that the 
majority of the papers read will deal with subjects 
that have already been discussed with much greater 
knowledge, at some earlier date, elsewhere; and 
that the provision of scientific fare for the various 
sectional meetings will consist largely of what has been 
sarcastically named “ resurrection pie.” 

A second general cause of the declining interest and 
attendance is to be found in the craze for out-door 
sports and exercises, which has now seized the nation, 
and in the dislike of the average man for any serious 
pursuit or study outside his own particular business or 
profession. 

Turning to the diagram given below we find that all 
the largest attendances in the past have been recorded 
for the towns and cities with large populations, and 
that it is the influx of the residents of these places as 
associate members for the one meeting that has 
rendered the particular gathering a success in point 
of numbers and finance. Now, although the popula- 
tion of the country has increased 30 per cent. 
in the period 1881-1911, and many of the larger cities 


tion should urge its adoption by the remaining eleven 
sections into which the gathering divides itself for 
work, 

These general discussions upon live subjects and 
upon reports must, however, be properly prepared for 
‘and managed. Regular frequenters know that there 
is room for great improvement in this respect. 
At Sheffield the report upon ‘“* Combustion,” which 
had been most carefully prepared by Professor Bone, 
and was crammed with facts and references to the 
original literature of the subject, was thrust into the 
various speakers’ hands only a few minutes before 
the meeting commenced, and Sir. J. J. Thomson 
voiced a well-deserved complaint against this. lack 
of forethought and management on the part of those 
responsible for the management of the sectional 
proceedings. 

Having thus shown how something more appetising 
and valuable than “resurrection pie”? may be pro- 
vided as the staple dish for the scientists gathered at 
the sectional meetings of the Association, the writer 
will pass on to discuss the second cause of decline, 
namely, the changed interests and ideals of the general 
public, and the methods that might be adopted to 
re-attract the “‘ outsiders’ to the annual gatherings 
of this parliament of science. 

It is not sufficient to argue that science has become 
too specialised for these outsiders to co-operate 
longer in the sectional meetings—to acquiesce in 
their absence, or to say that if they wished to come, 
they could come. One of the objects of the Asso- 
ciation, announced in the resolution which called 
it into being, and is still printed on the first page of 
every programme, is “to obtain a greater degree of 
national attention to the objects of science, and a 
removal of any disadvantage of a public nature 
which impede its progress.” Apart altogether from 
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The shaded area shows the average | 
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DIAGRAM OF ATTENDANCES AT THE MEETINGS OF THE BRITISH@ASSOCIATION 


can show a still greater gain, the attendance at the 
successive meetings of the British Association in any 
one town or city, during the last forty years, shows in 
every case a decline. Thus at Glasgow in 1901 an 
attendance of 1912 was registered—whereas in 1876 
the numbers were 2774. Belfast in 1902 attracted 
only 1620, as compared with 2248 in 1874. At 
Southport in 1883 a total of 2714 members and 
associates was recorded—in 1903 the numbers were 
only 1754, a decline of nearly 1000. 

With regard to the first of these causes, namely, 
the scanty supply of papers of original character and 
merit, and the abundant provision of the “ resurrec- 
tion pie’ type of contribution to the sectional pro- 
ceedings, the various sectional committees would be 
wise if they recognised the changed conditions, dis- 
couraged independent papers, and confined their 
efforts and programmes to the arrangement of lectures 
and discussions upon up-to-date subjects of general 
and local interest, by men who are known authorities 
and who are competent to speak upon them. The 
valuable reports which are now presented in many 
sections by specially appointed committees, as the 
record of twelve months’ work, also should be distri- 
buted a week or ten days beforehand to those inter- 
ested, and should be properly discussed, giving a 
whole morning if necessary or advisable. Those who 
have attended the meetings of the Association during 
the last ten years will know how a debate upon some 
*‘ live ’’ subject, by men who are engaged in research 
upon it, serves to attract a good audience, and to give 
a tone of success not only to the sectional meeting in 


which it occurs, but to the whole gathering. This | 


arrangement of its programme has already been 


adopted by the newest section—that dealing with | 


‘** Education ’’—with marked success. What is now 
required is that the General Council of the Associa- 


' the financial considerations which have already been 
discussed, it cannot be held that the Association is 
fulfilling this part of its duty, when, as at Sheffield, 
the local manufacturers and educated classes held 
aloof from the meeting, and the crowds of titled people 

| who were attracted to the vicinity during the week 

| had come down, not to attend the Association meet- 
| ings, but to see the race for the St. Leger. The writer 
|}does not exaggerate in saying that the interest 
| aroused by this race in aristocratic -circles and 
| throughout the country generally, was a hundred- 
|fold greater than that aroused by the meetings of 
| the British Association. If this statement be correct, 
| the Association’s work in ‘“‘ obtaining a greater degree 
| of national attention to the objects of science 
| can hardly be considered as begun, much less ended. 

How then, can these various classes of people be 

attracted to the meetings as they were in the early 

and more prosperous mid-Victorian epoch of its 
history ? 

| he first reform that will be necessary is to make 

| the governing body of the Association more demo- 

cratic in character, and to introduce into it an elected 
element. The organisation of the Association has 
become archaic and fossilised and hopelessly out of 
touch with modern methods of elective management. 

The Association is governed by a General Committee 

which is self-elected, and has absolute control— 

through the appointment of sectional officers—of 
every sectional and sub-committee’s work. The 
majority of members of this Committee, and of the 

Council to which it delegates its work for fifty out 

of the fifty-two weeks in each year, are elderly gentle- 

/men who have achieved fame in some branch of 

science, but who are not particularly open to the recep- 

tion of new thoughts and ideas. The ordinary member 
or associate has no means of making his voice heard 
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in this august and venerable assembly. Although 
the various sectional committees are supposed to 
act as channels of communication between the rank 
and file of the members and the General Committee, 
this connection is for all practical purposes absolutely 
worthless. 

A reform in the method of electing the Council, 
General Committee and Sectional Committees of the 
Association is certainly called for, and this infusion 
of new blood into the ancient governing body of the 
Association might do much to revivify its meetings 
and to restore its waning popularity. 

A second reform which would help to increase 
the attendance of the general public would be to 
adapt the subjects of lectures, papers and discussions 
more closely to the needs of the city or district in 
which the Association meets, and to have a larger 
number of lectures of a semi-popular character. 
If the meeting is held in an industrial town similar 
to Sheffield, lectures, papers and discussions upon 
subjects relating to the steel and cutlery trades should 
predominate, and the President of the Association 
should be chosen with a view to the delivery of an 


address that would prove of special interest and value | 


to the workers and residents of the locality in which 
it is delivered. It is absurd to pretend at this date 
in the world’s history, that science has no particular 
message for the crowded workers or for the leaders 
of industry in our great cities. To employ the great 
opportunity and publicity afforded by the presidential 
chair of the British Association for the discussion of 
some abstruse problem in one particular branch of 
science, is to make but poor and inefficient use of a 
great occasion. It is not generally known that the 
Presidential Address before the British Association 
is more widely reported and commented upon than 
any other public speech or utterance, since not only 
the daily, but the weekly and technical Press report 
it at length, and numberless leading articles are 
written upon it. 

The subjects of the special lectures delivered during 
the Association week should also be selected with 
some relation to the locality, and the number of these 
lectures should be increased. At the Cambridge 
meeting in 1904 a most successful experiment in 
this direction was made by arranging for Professor 
Dewar to give a demonstration of the properties of 
liquid air and its applications in low temperature 
research work before a joint afternoon meeting of 
the members of Sections A, B and G. The crowded 


attendance at this lecture proved conclusively that 
more lectures and demonstrations of this character 
would be appreciated, even if they were made after- 
noon engagements, and entered into competition with 
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garden parties and similar social functions. There 
is, in fact, no reason why similar lectures and demon- 
strations should not be arranged for every afternoon 
of the Association week. 

The next reform relates to the the 
sectional meetings, and bears chiefly upon the con- 
and comfort of those attending them. 


conduct of 


venience 


If a group of independent papers upon miscellaneous 
subjects has been planned as the morning's pro- | 
gramme, they should be read in abstract only, and | 


a time limit for the author and for those joining in 
the discussion should be strictly enforced. When 


one or more papers are read as introduction to a} 


discussion, the same plan of a time limit should be 


followed, and if the subject is one of considerable | 


importance and interest, the greater part of a morning 
session should be allotted to it. The attempt at 
Sheffield to crowd a discussion upon such a subject 
as the * Provident Use of Coal” into the middle of 
a morning programme of ten papers was bad manage- 


ment, and it was not surprising to find that many of | 


the papers put down for reading on this occasion 
were dropped out of the programme for lack of time. 
In the majority of instances, adequate discussion 
of one-half the present number of subjects and papers 
would improve greatly the value of the British Asso- 
ciation sectional meetings. 

The final suggestion the writer has to make is 
that the lectures to working men, delivered on the 
Saturday evening of the Association week, should 
be expanded into a course dealing with the special 
industries or manufactures of the city or district 
in which the meeting is being held. This lecture, 
as a rule, is the most useful and popular event——so 
far as the townspeople are concerned—of this annual 
gathering of scientists, and it seems absurd that such 
a good opportunity for educating the British working- 
man in the scientific principles underlying his par- 
ticular trade or occupation should be neglected. 

In putting forward these suggestions for the im- 
provement of the organisation and efficiency of the 
British Association for the Advancement of Science, 
it must be understood that the writer is actuated by 
no hostile spirit. Both in the home country and in 
the Colonies there is a great work for the Association 
to carry out. No other scientific body possesses the 
same equipment for the spread of scientific knowledge 
among all classes of the population, for the promotion 
of intercourse between scientific men, or for the 
encouragement of research work. But those respon- 
sible for the present and future policy of the Associa- 
tion must recognise before it is too late that adaptation 
is necessary to meet the changed conditions of the 
epoch in which we now live, and that too close adher- 





POWER STATION AT TRENWITH MINE 








Fig. 19--BUSS AND WILFLEY TABLES, GIEW MINE 


ence to an organisation and rules framed over eighty 
years ago may result in the decay and death of this 
once flourishing Association for the Advancement of 
Science within the bounds of the British Empire. 
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MINES AND WORKS IN CORNWALL. 


NO, TV." 
THE morning of Thursday, July 18th, was agree- 
|ably spent in a visit to St. Michael’s Mount, 


at the kind invitation of the Hon. Piers St. Aubyn; a 
visit which was followed by the official luncheon 
given at the Porthminster Hotel, St. Ives. This 
provided an opportunity, of which advantage was 
taken with alacrity, for the visitors to express their 
thanks to the many gentlemen who had exerted 
| themselves so graciously and so efficiently in con- 
nection with the organisation of this successful series 
| of excursions. 

In the afternoon the Trenwith, St. 
| and the Giew Mines and Works of the St. Ives Con- 
solidated Mines, Limited, were visited. There was a 
special thrill attached to this inspection, for rumour 
had it that a certain individual had thousands of 
pound’s worth of radium in his waistcoat pocket, and 
was going to do things with it; the radium having 
been obtained from the Trenwith Mine. A_ short 
drive from the hotel landed the party by the Trenwith 
Mine—Fig. 16—midst head-gears, gantries, cor- 
rugated iron buildings painted red and labelled in 
white letters, electric wires, and sundry impedimenta, 
but with a glorious peep over rolling country to the 
Atlantic Ocean and St. Ives Bay. One building in 
particular was a centre of attraction. On entering 
into darkness, one was met by a shout of ‘ keep that 
door shut!’ which was repeated every second or 
less as each new arrival thrust his way in. Here Mr. 
Arthur Schiff was giving uncanny-looking wizard-like 
expositions with the radium treasure, already men- 
tioned. At his command patches of darkness 
became luminous with a bright phosphorescent light. 
One tube about half an inch long and one-eighth inch 
diameter contained 50 milligrammes of radium bro- 
mide, which filled about half the tube, and was valued 
at £1000. It was provided with platinum wire attach- 
ments to prevent the tube bursting. Amongst the 
phenomena demonstrated were :—The radiance 0! 
the radium in the tube, which shone out brilliantly, 
especially when a thick platino-cyanide—X-ray— 
screen was placed on top of it; the refulgence 
developed from specimens of willemite—silicite of zine 


Ives Consols, 


* No. III. appeared August 9th. 
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_resting on the top of a copper case, when the radium 
was placed under the case. The copper proved no 
obstacle to the passage of these rays. Then special 
lwninescence was produced from rough diamonds 
when placed on black paper which covered the radium 
tube to obscure its own radiance. 

A penny piece placed inside a book was immediately 
detected when the platino-cyanide screen was put on 
top of the book, while the radium itself was beneath 
the book. 

\ large tube containing specially prepared radio- 
active and persistently luminous salts was shown, 
also unpleasant pictures of diseases cured and photo- 





| power Westinghouse squirrel-cage motors with oil- 
immersed auto-starters. 

The pulp from sixteen mesh screens was classified 
into three products—-coarse sand,'fine sand, and slime 
—and these passed from floor to floor by gravitation. 
The coarse sand was classified by Luhrig classifiers 
into three grades, which were treated on four Buss 
tables on the first floor. The concentrates from these 
and of the other tables flowed to settling tanks out- 
side the mill. The middlings were ground in barrel 
and pan pulverisers, which were found more effective 
than small tube mills, and classified. The coarsest 
product was returned to the Buss floor, but will 








Fig. 20—TIN YARD AND CALCINER, GIEW MINE 


graphs of radium-therapeutic appliances and some 
radio-photographs produced by placing Trenwith 
pitchblende on photographic plates, wrapped up in 
black paper, The stones photograph themselves by 
their own light. We reproduce one of these— Fig. 22 
taken by Mr. W. M. Martin. Alphascopes—-simple 
apparatus consisting of a powerful magnifying lens at 
the end of which a zine blend screen is fixed which 
scintillates when brought near radium-bearing material 

and spinthariscopes—Sir William Crookes’—-were 
shown, also various uranium ores and salts. The 
action of radium on certain gem stones was attested 
white sapphires and topazes, which had been kept in a 
box along with a sealed tube of radium bromide, had 
become coloured, some yellow, some brown, some 
orange, and other shades. The radiograph—Fig. 22 
was taken by Mr. Martin from a polished face of a 
large stone of St. Ives pitchblende cut in halves. 
The veins through the centre are redruthite, the black 
portions at the ends arsenical pyrites, and the re- 
mainder of the black portions iron pyrites and copper 
pyrites. 

The small white dots arise from little cavities in the 
surface of the stone, and disclose a focussed action of 
the effect similar to that seen in the alphascope. 

The radium deposits and materials are the property 
of the British Radium Corporation, Limited, which 
owns all the pitchblende rights of the Trenwith Mine, 
and is a subsidiary of the St. Ives Consolidated Mines, 
Limited. On leaving the little chamber of mysteries 
one was suddenly confronted with ordinary mining 
Inatters again. 

At the Trenwith Mine the Victory shaft—the main 
shaft—was sunk to a depth of 800ft. below surface, 
in killas and greenstone. The pumps—high-speed 
electrical three-throw pumps—are in duplicate, as 
was the case throughout the properties, each pump 
having a capacity more than equal to the incoming 
water in the winter. The hoist and compressor house 


contained a 500 cubie feet compressor with Walker | 


type valves, single stage, driven by a two-speed cas- 
cade motor, and a 100 horse-power hoist with liquid 


controller. The ore brought to the surface was | 


passed over a grizzley, the coarse being hand picked, 
the fines stored for future treatment. There were 
heaps of radio-active material about. 

On the way from Trenwith an oil storage tank of 
300 tons capacity was passed. The central power 
station contained four four-cylinder Diesel engines of 
200 horse-power each, coupled direct to 135 kilowatt 
generators with exciters, Fig. 17. The switchboard, of 
British Thomson—Houston Company's make, con- 








shortly be treated on a separate table. The fine sand 


of the battery pulp passed through large spitzkasten | 


for the further elimination of the admixed slime, and 
was then fed on four Luhrig vanners and one Luhrig 
slimer on the next floor—Figs. 18 and 19. The 
middlings from these tables were re-treated similarly 
to the Buss middlings. The slime plant on the next 
floor consisted of six round convex frames, the heads 
and middlings from which were treated on two large 
coneave tables. 

In the tin yard—Fig. 20—hbelow the Brunton 
caleiner the roasted concentrates were ground and 
classified, the coarser product being treated on a Buss 





sisted of feeder, transformer, and high-tension oil | 


switches. The current generated at 650 volts was 


Fig. 22—RADIOGRAPH 


transformed to 6000. The engines were started by | 


compressed air at 1000 lb. per square inch pressure. 
Outside the power-house was a cooling pond of 100,000 
gallons capacity. 

At the Consols Mine the sump shaft was equipped 
with a compressor, aduplicate of that at Trenwith, 
and a 100 horse-power hoist with automatic overwind- 
ing gear. In a sub-station the current was re-trans- 
formed to 650 volts. The pumps in the shaft have a 
capacity of 15,000 gallons per hour against a head of 
500ft. The unwatering of the lower part of the mine 
was being done by means of an air lift. ‘There were 


also the East Virgin and Wheal Mary shafts, while at | 


Giew Mine the mill contained twenty Californian 
stamps, each of 1050 lb, head, driven by two 30 horse- 


| and Pinder table and the finer on convex and concave 


| frames—Fig. 21. The final concentration and clean- | 


|ing of the black tin being performed by the usual 
| buddling and kieving. At Frank’s shaft there was 
an auxiliary power plant, which consisted of three 
Westinghouse suction gas engines of 140 horse-power 
each, driving 90 kilowatt generators with separate 
belt-driven exciters. This plant generated current at 
| 440 volts, fifty periods. It was run in conjunction 


| with the central plant, and the switchboard and trans- | 


| former arrangements allowed of the two being run 


| at Frank’s were again duplicates of those at Tren- 
with and Consols, The head gear was fitted with a 


in parallel if necessary. The hoist and compressor | 


device for interchanging cage and skip ; the crushing 
was done in two stages. In the later stages of dress- 
ing of the roasted concentrates a treatment with 
strong sulphuric acid was in use to remove small 
amounts of copper compounds and to facilitate the 
final cleaning of the ** black tin,” as the final product 
is called. Tea and appropriate speeches concluded 
this visit, As compared with Dolcoath treatment the 
mills were equipped with Buss tables, Luhrig concen- 
trators, and simple round tables in place of Frue 
vanners, Wilfley and Acme tables. The solitary 
Pinder table excited some curiosity. The photo- 
graphs for Figs. 16 to 21 inclusive were taken by 
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Fig, 21-VANNERS, CONVEX FRAMES, AND SPITZKASTEN, GIEW MINE 


Mr. S. J. Govier, of Chacewater, Scorrier. 
Friday morning found the company still active 
and away early to inspect the Safety Fuse Factory of 
Messrs. Bickford, Smith and Co., Limited, at Tucking- 
mill, by the invitation of Sir George Smith, who, 
moreover, furnished a short account of this works to 
the souvenir booklet. From this we gather that the 
frequent accidents resulting from the use of explosives 
in tin and copper mining, chiefly owing to the uncertain. 
duration of the time between the lighting of the rush 
or quill and the exploding of the charge, led Mr. 
William Bickford, of Tuckingmill, in or about 1830, 
to turn his thoughts towards the invention of some 
method whereby blasting operations could be con- 
ducted with the minimum of risk to the miner. Mr. 
Bickford’s motives were purely philanthropic ; it 
remained for his successors to turn his invention into 
an extensive and legitimate commercial enterprise, 
still carried on by two grandsons and six great- 
| grandsons of Mr. Bickford. As a result of official 
| tests made in the “ forties,” the Government adopted 
the Bickford fuse for engineering and military pur- 
poses, and even electric firing has not displaced it to 
this day. Moreover, these fuses are more uniformly used 
with the higher explosives than had previously been 
the case with gunpowder. 
The requirements of the Government for blasting 
and military operations in various ‘climates, and the 
extension of the Bickford manufacture to America 
in 1836, where its headquarters are still at Simsbury, 
Connecticut ; to France in 1839, where its headquar- 
ters are near Rouen; to Germany in 1844, and suc- 
| cessively to other countries, naturally led to the suc- 
cessive evolution of different types of fuse in varying 
| diameters, methods of waterproofing, and varieties 
of finish, for adaptation to tropical or arctic climates. 
The fuses are also made of different firing speeds, one 
new form of instantaneous fuse being very ingenious. 
The fire-bearing material is chiefly  trinitroto- 
luene, and it is timed to produce a detonating speed 
of more than 4000 metres a second. One important 
feature of this is that it can be used to communicate 
| the impulse of the detonator to a charge of explosive 
in a cartridge, so that the detonator need no longer 
be placed along with the charge in the hole, but instead 
a length of this fuse may be used to connect the charge 
through the tamping with the mouth of the hole and 
the detonator be connected to the exposed end. In 
case of a missfire it is not then necessary to dig out 
the detonator, for it merely requires cutting off and 
replacing by a fresh one. The Bickford safety lighter 
and nippers are still very much to the fore. 

One of the latest developments in the fuse trade 
consists of a combination of electric fuses and Bick- 
ford fuses, the first firing the second, which, in turn, 
explodes the charge. 

Such is a brief story of the little article which, 
invented in a remote Cornish village, solely from 
| humanitarian motives, has become a primary necessity 
| throughout the mining world, and is now made in 
| fifteen factories, distributed through many countries, 
| by the inventor’s descendants, and in others by their 
| numerous imitators. 

These works furnished a striking contrast to the 
noisy, splashy, turbulent mine mills, for this was 
pretty, orderly, and clean. 

There were many ingenious little machines for wind- 

ing, covering, and otherwise dealing with the delicate 
‘product of this factory. The powder charging 
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machine was particularly fascinating. The powder, 
led down a tube from the powder-room above, was 
delivered just at a point where strands of jute drawn 
from bobbins were being twisted together, and as a 
result they twisted round and encircled the powder. 
This little tube of powder was immediately covered 
by a tissue of cotton woven outside it on the same 
machine, a strand or two of some special colour being 
included so as to distinguish the product of each 
machine. It is important that the fuse should not 
contain too little powder. To obviate this the covered 
fuse passed between two little spring rollers which 
were so adjusted that in case the diameter of the fuse 
was below a fixed point the rollers approached one 
another, and in so doing at once stopped the machine. 
The defective pieces of fuse could be removed and the 
machine set going again in a few seconds. The manu- 
facture of the most recent quick-firing fuse is interest- 
ing. The trinitrotoluene is melted and run into a 
lead tubing jin. or so in diameter. The whole thing 
is then drawn down through wire drawing dies to 
any desired diameter. The visit was enlivened by 
the enthusiasm of the guides and by a series of 
successful experiments conducted to show the charac- 
teristic use of the firm’s specialities. 

EXPERIMENTS. ~ 

Safety fuse—(Burning speed, 1 min. 30 sec. per 
yard). (1) Its use in mining and subaqueous work. 
(2) Its ignition by means of the colliery lighter in 
conformity with the recent Coal Mines Order. 

Instantaneous fuse.—({Burning speed, 150 yards per 
second). (3) Its use in rapid demolitions, volley 
firers, &c. 

Detonating fuse.—{Burning speed, 6000 yards per 
second). (4) Its safety in handling and in use. (5) | 
The increased detonating force it imparts to the 
explosive. (6) Its adaptability for firing any number 
of charges simultaneously. 

Electric fuses.—{7) Delayed-action fuses. 

This visit, too, terminated with light refreshment 
and speeches. The company now divided into two | 
sections, one to visit King Edward’s Mine, which is | 
attached to the mining branch of the Camborne | 
Mining School, and which has already been described 
in THE ENGINEER ; the other section going to South 
Crofty Mine, which adjoins Dolcoath on the east, 
and the special head-gear of which had attracted 
attention once or twice already during this visit to 
Cornwall. 
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AMERICAN EARTHWORK MACHINERY. 
: No. II.* 
THE ELEVATING GRADER. 

AN excavating and delivering machine, which is of 
very wide use and extensive application, is what is 
known as the “ elevating grader.’ This ploughs the 
soil, and delivers it upon the foot of an inclined belt 
conveyor, which elevates the soil to a sufficient height 
to be discharged into wagons or upon a spoil bank. 
One of the earliest of these machines was the ‘“‘ New 
Era’. grader, which was brought out in 1866 as a 
device for building or grading country roads. This 
was purchased later by the Austin Manufacturing 
Company, of Chicago, which still manufactures it, but 
to an improved design and built entirely of steel. 
This company saw a much wider field in general 
contracting worl than in road building, and directed 
its energies to developing this field. A considerable 
foreign business has been built up also, and hundreds 
of “‘ New Era ” graders have been shipped to Australia, 
South America, South Africa, Russia, and other 
countries. Machines of this class are used largely on 
railway and canal work, on public roads, and on 
reservoirs, dams, dikes, and similar work. 

The term “ grading” is applied in America to all 
kinds of earthwork as are required in excavating or 





building up to a grade or determined elevation, such 
as the sub-grade or formation level of a railway. The | 
grading machine—or “ grader ’’—consists of a long 
steel frame of rolled channels, mounted on four wheels, | 
and carrying beneath it, at one side either an ordinary | 
plough or a disk plough. The depth of cut can be 
regulated according to the material. Projecting later- 
ally to the main frame is an inclined frame the ends of 
which are suspended by chains from uprights on the 
side opposite to the plough. On this runs a belt 
conveyor. A mould board feeds the material thrown 
up by the plough, and maintains a pile of earth against 
the conveyor so as to keep the belt well filled. 

Fig. 12 is a view of the plough side of the ‘** Western 
elevating grader, built by the Western Wheeled 
Scraper Company, of Aurora. Here A is the 
main frame, B the plough beam, with adjustable 
wheel C to regulate the depth of cut. At D is the 
plough, with mould board E to throw the material 
against the foot of the conveyor F F. Fig. 13 is a 
view of the conveyor side of the ‘* New Era ”’ grader. 
This has an arched main frame A with similar arrange- 
ment of plough beam B carrying in this case a disk 
plough D. 

The conveyor is driven as a rule by gearing from 
one of the rear wheels. A bevel wheel G drives a 
pinion in a short horizontal shaft parallel with the 
main frame, and this shaft carries a sprocket wheel 
for the link belt or sprocket chain H which drives 
the end rolls of the conveyor. This method of 
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driving adds, of course, to the resistance to traction. 
In order to relieve the horses from this extra resis- 
tance, some of the machines are fitted with a small 
petrol engine or steam engine for driving the con- 
veyor gear. 
two-cylinder 20 horse-power petrol engine, with cylin- 


| 
| 


The machine shown in Fig. 12 has a | 
|end was guyed from a pair of uprights. 


ders 5}in. by 4}in., and weighing 600 lb. with all | 


attachments. 
from a traction engine, or may have its own boiler. 


The steam engine may take steam | 


This latter arrangement is shown in Fig. 14, where | 
the boiler serves as a counterbalance for a very long | 


conveyor. 


Hand wheels on shafts with chain drums | 


enable the operator to adjust the angle of the con- | 
veyor, and to raise and lower the head and foot as may | 


be required. To vary the point of discharge, the 
conveyor can be shortened or lengthened by 3ft. 
sections, and by raising or lowering the head, within 


traction engine of the ordinary type, with the cylinder 
upon the boiler. The plough beam was suspended hy 
chains from a bar carried on brackets riveted to i} 
smoke-box and fire-box, and the lower end of th) 
conveyor was housed under the boiler, while the upper 
The first 
machine was used on railway work in Texas, but the 
design appears to have been abandoned. 

The Austin Company estimates a minimum averaye . 
of 1000 cubic yards per day, at a cost of about a penny 
per cubic yard, but in service the machines have mide 
a greater yardage and at a lower cost. With twelve 
horses there will be two drivers—one for the rear 
team—and one man to adjust the conveyor and plouch 
by the several hand wheels. To handle the sae 
quantity of material by wheeled scrapers it is e-(i- 
mated that there would be required 20 teams and 20 

















Fig. 12—THE WESTERN ELEVATING GRADER—PLOUGH SIDE 


certain limits. yThe “New Era” machine, however, 
may have the head of the conveyor fitted with a 
reversible deflector, which in one position shoots the 


material away from the machine, and in the other | 


position throws it back under the head of the conveyor. 

The machine is hauled usually by from eight to 
sixteen horses or mules—harnessed four abreast. With 
more than eight horses, four are behind the machine, 
being harnessed to a two-wheeled truck whose pole is 
fitted to a socket at the rear of the frame, so as to push 
from the rear. The heel of this pole has a swivel 
attachment to its axle to facilitate making turns. 
In a number of cases the graders have been hauled by 
traction engines, but in some kinds of soil this is found 
unsatisfactory owing to the weight of the engine 
packing the ground in advance of the plough. Fig. 14 
shows a ‘“ New Era”’ grader at work on an irrigation 
canal in Wyoming, and being hauled by an Avery 


| wagon in from 15 to 20 seconds. 


drivers for the scrapers, two teams and a driver for 


| the plough, two men_to help load and one man to 


dump the scrapers. The conveyor of the grading 
machine will also load 1} to 2 eubie yards into a 
For canals 35ft. to 
40ft. wide on top and 4ft. deep the machine will 
deliver the excavated material directly into a bank or 
dyke, but for bigger canals the material must be 
loaded into wagons. Of course, a large number of 


| wagons are required, so that the machine need not 


| stop working, the number depending on the distance 


the material has to be hauled. For work where it is 
necessary to deposit all the material on one side of the 
excavation, as in sloping or hill-side ground, a rever- 
sible or double-ended machine is used. This has a 
double ended plough to cut in both directions, all the 
wheels are of the same size, and each end has a driver's 
seat and pole attachment. 
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Fig. 13—THE NEW ERA ELEVATING GRADER—CONVEYOR SIDE 


under-mounted traction engine. The grader has a 
30ft. conveyor, which is counterbalanced by the 
vertical engine and boiler used to drive the conveyor 
belt. 

In building the Charles City and Western Railway, 
in easy country, an elevating grader was hauled by a 
10-ton 45 horse-power Hart-Parr petrol tractor, while 
the ground was broken in advance of this machine by 
a grading plough hauled by a similar engine. 
earth from the grader was delivered into two-yard 
contractors’ drop-bottom carts, and these were handled | 
in trains of ten carts each. Each train of carts was | 
hauled by a petrol tractor to the nearest embankment, 
and the ends of the embankments were sloped on a | 
gradient of 1 in 124 to permit the tractor to have 
the empty carts down to the ground level and return 
to the excavating machine. 

A few years ago a combination machine was built, 
having the plough and conveyor mounted upon a! 


The | 


The ‘“‘ Western” elevating grader, already men- 
tioned has approximately the same daily capacity. 
The draught arrangement is such that the pull does 
not come upon the frame, but is distributed between 
the plough and the two axles. This makes the 
machine plough steadily. These machines are built 
in three sizes. No. 1 has a frame 4}ft. wide and 13ft. 
long, with a track 6ft. wide between centres of wheels. 
it carries an 18ft. conveyor, which can be shortened to 
15ft., but if a greater length is required a counter- 
balance arm and weight must be fitted. This machine 
weighs about four tons. No. 2 has a frame 14ft. long, 
but the width of tracking is 8ft. With this increased 
width of base a 24ft. conveyer can be used, and by 
removing its 3ft. sections it may be made as short as 
15ft. Its weight is a little over four tons. No. 3 is 
built specially to carry a 30ft. conveyer, which is 
reducible in the same way as the others. The frame 
is 74ft. and 14}ft. long, with a base-width or trackage 
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of Oft. The weight is about 5} tons, and it will 
excavate a canal or other cutting 50ft. wide and 8ft. 
deep. 

in Fig. 15 is shown a Western machine grading the 
formation for a country road. ‘The formation may be 
covered with gravel or macadam stone, but in the less 
thickly populated sections of the country there are 
thousands of miles of “ earth roads,” which consist of 
the natural soil shaped to a suitable cross section. 


to hold the bank. The Canadian Pacific Railway has | 500ft. haul and a load of 1}cu. yds. For this length 
used these machines in excavating cuttings on single | of haul there were seven wagons to serve each grader, 
lines. | one additional wagon being required with additional 
In building dykes or embankments for the storage | 100ft. of haul. 

reservoir of the Belle Fourche irrigation system in THE ROAD SCRAPER OR ROAD MACHINE. 

pe magenta both — ere and wept | This is a machine of a very different type from the 
ye ers were used. Two 75-ton excavators loaded | elevating grader. It does not plough, load, or trans- 
4-yard side-tipping narrow-gauge wagons in trains | port the earth, but displaces it by means of a long 





hauled by 18-ton loco ives. The material dumpe . 
' 7 ee motives. The material dumped | curved steel scraper blade or mould board. It is 
| made in a great variety of forms and sizes by different 
| manufacturers, and has a very wide and compre- 











| hensive range of use. It is used very extensively in 
| road construction, excavating and shaping the forma- 
tion for macadam roads, and doing the entire work 
|of grading, shaping, and finishing “earth” roads. 
| Road ditches, irrigation and drainage canals and 
ditches, levelling ground on farms and plantations, 
| and shaping up worn and rutted roads are among the 
| general applications. It is employed also in spreading 
| earth dumped by wagons or carts on such work as 
| railway and reservoir embankments, &c., levelling 
| the surface and—in the latter case—putting it in 
| readiness for rolling. 
The scraper blade is attached to a horizontal cir- 
| cular or segmental frame, which revolves so that the 
scraper may be set at any angle with the line of travel. 
This frame in turn is suspended from a wagon frame 
or bed in such a way that it can be tilted to either side 
in order to set the blade at an inclination in a vertical 








Fig. 14—NEW ERA GRADER EXCAVATING AN IRRIGATION CANAL 


Roads of this kind can be built quickly and cheaply by 
grading machines, and maintained afterwards by the 
road scrapers ”’ described below. Ample crowning 
and deep ditches are necessary with such roads. 

The forms of cross section in building railway 
embankments with graders in ordinary country 
are shown at A in Fig. 16. These banks are built 
directly with the material from the borrow pits, but 
for larger banks the material must be-delivered by 
dump carts loaded at the machine. Fig. 16 shows 
also the sections_of canals built with graders. The 
first of these, B, represents about 10,200 cubic yards 
per mile, or about ten days for each mile advance. 














Fig. 15—SHAPING FORMATION LEVEL FOR A NEW ROAD 


For the first cut of 2ft. a conveyor 15ft. long may be 
used, working from each side to the centre. The 
bottom cut may then be made using an 18ft. con- 
veyor. The material cut on the left side will be 
delivered on the right side, and vice versd. this 
method of working being known as “* cross-firing.”’ 
The second canal section C represents about 
25,500 cubic yards per mile. The top section a is 
taken out first to a width of 41ft. and depth of 2ft., 
using a 21ft. conveyor ; the machine works from the 
outside to the centre and delivers the material on the 
same side on which it is working. For the next cut of 
3ft. b the work is done in the same way, but giving the 





plane. The bed is mounted on four wheels, and upon 
it are the hand wheels and levers for adjusting the 
position of the scraper by a man who rides on the 
| machine. From the front axle there is a frame or 
was spread partly by wings on platform wagons, and | drawbar extending to the frame which carries the 
partly by six-horse ‘road machines ’’—described | scraper, so that when handling material the draught 
| below. Neither plan worked well under the condi- | is transmitted directly to the scraper and not through 
| tions, and the best results were obtained with the | the medium of the wagon bed. From two to four 
| brick scrapers described in the previous article. horses are used. 
Two “ Western” No. 1 elevating graders were With the blade reversed—or having its convex side 
used, handled partly by sixteen horses and partly | forward—and turned at right angles to the line of 
| by 20-ton traction engines, the latter method proving | travel, the machine may be used to level loose or 
the cheaper. The conveyors delivered the material planed ground or to break up clods. The rear axle 
into three-horse drop-bottom dump carts of 1} yards’ can be extended on either side, so that the wheel on 

















Fig. 17—THE WESTERN GRADING AND DITCHING MACHINE 


nominal capacity, the average actual load being | the delivery side will run clear of the ‘* winrow”’ of earth 
1,5 yards. ‘There were twenty-four carts, twelve to | thrown up by the scraper blade. In some cases the 
each grader, and the length of haul was about 1300ft. | axle is pivoted also, so that it may be set at an angle 
Sach cart made forty-two trips per day, and this | as great as 12 deg., in order to overcome the effect 
work with the large loads was made practicable by | of side draught due to the pressure of the earth against 
the use of three horses. The material is largely | the blade. In some makes the axle is not extensible, 
broken up by ploughing, so that when delivered in | but is permanently of extra length. The object is to 
place by the wagons it was easily levelled and spread | avoid a point of weakness in the divided axle and its 
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Fig. I6—EMBANKMENTS AND CUTTINGS MADE WITH ELEVATING GRADERS 


proper section for the canal. The bottom cut of 2ft. 
¢ 1s taken out by working from the centre to the side, 
delivering the material by “ cross-firing” to the 
opposite side and filling the excess width of the top 
cut a, The third canal section D is in sloping or 
hill-side ground, and represents about 14,500 cubic 
yards per mile. It will take about 28 days per mile— 
\nless made with a double-ended machine, as all the 
earth must be delivered on one side, so that the 
return cut must be made empty. Furrows are 
ploughed on the downhill slope to check drainage, and 


by the six-horse road machines. The wagons de- | operating mechanism, but on the other hand the long 
posited their loads in heaps 9ft. apart longitudinally | axle may be inconvenient at times. 
and 7ft. apart transversely of the dyke. The material Fig. 17 shows a light steel grader or road machine 
when levelled in 6in. layers was sprinkled by pipes | built by the Western Wheeled Scraper Company, of 
and rolled with a 32-ton traction engine and 12-ton | Aurora. This has a scraper blade A 6ft. long and 
steam roller. l4in. deep. The main frame is of rolled steel tees, 
For the Stanley Lake dam of an irrigation system | 3}in. by 3}in., 94ft. long, and 334in. above the ground. 
in Colerado, three elevating graders were used, two | The scraper is attached to a horseshoe frame B, which 
being drawn by twelve or sixteen horses and the other | is suspended by vertical rods C C. The upper end of 
by a traction engine. The material was delivered to | each rod is attached to a rack bar or ratchet bar 
two-horse drop-bottom dump wagons, which averaged | engaging with a pinion operated by a hand wheel D D, 
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so that the scraper can be brought to a horizontal | 
position. The blade shown raised, so that the 
draught attachment is partly hidden, but the curved 
bar E extends from the scraper frame to the fore | 
carriage. The blade will cut to a line 24in. outside | 
the wheel on either side. 

The front axle is cranked to give a clearance of 
18in. above the ground, and carries steel wheels 24in. 
diameter with 3in. tires and set 4ft. apart. The rear 


is 
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Fig. 18—-THE ROYAL GRADING AND DITCHING MACHINE 


axle is 63?ft. long, with 40in. wheels, and it is pivoted 
as described above. It is not extensible, but the 
rear end of the frame can be shifted along it a dis- | 


tance of 27in., making it possible to keep a rear wheel | 
against the bank of the road when making the first 
and second cuts. The wheel base is 8ft., and the | 
machine has a weight of about 1400 lb. A larger | 
machine, weighing 2700 Ib. to 3000 Ib., has a Tift. 





Fig. 19-THE ADAMS DITCHING MACHINE 


blade, and is mounted on 34in. front wheels and 40in. 
rear wheels. The width of track is 4ft. between the 
wheels, but the rear axle may be extended to increase 
this width to 7}ft. 

The machine of the Austin Manufacturing Company, 
of Chicago, Il, is of very similar design, but with 
frame arched upward between the axles. The 
seraper blade is attached to a circular frame or turn- 
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Fig, 20—THE BAKER GRADER AT WORK 


table, which has an internal gear meshing with a 
pinion on a shaft having a hand wheel near the oper- 
ator. The Royal machine, built by the Smith and 
Sons Manufacturing Company, of Kansas City, is of 
rather different design. This is shown in Fig. 18 
It has a rectangular frame A built up of 5in. rolled 
channels, upon which is mounted the adjusting 


| shaft F, and the other end of the shaft has a worm | 
| 





| a one-piece solid axle 2in. square and 7}ft. long, 


| is designed with special facilities for working on the 
| slope of the cutting. 
| rigid axles, each wheel runs on a short stub shaft or 


| arrangement is shown in Fig. 19, and with the blade 
| making a cut at A the pressure on the blade counter- 
| acts the pinch given to the spindles by the position 


mechanism convenient to the hand of the operator who | work. This machine is built by the J. D. Adams 
rides on the rear seat. The scraper B is attached | Company, of Indianapolis. 

to the swing frame C, which is suspended at each side For small jobs and light work the ordinary scraper 
by a rod D attached to the cross brace E. The upper | machine as described above is too large and unhandy, 
end of the rod is attached to the cranked end of a/ For such work a light two-wheeled machine is built, 
weighing only about 600 lb. This has been used for 
shaping the formation of city streets previous to 
paving, levelling lawns and building sites, in land- 
scape engineering, and in digging and cleaning ditches 
| for irrigation and drainage work. In cities, also, it 
has been used in the removal of snow, which is seraped 
| to the side of the street ready to be shovelled into 
| wagons. This machine is built by the Baker Manu- 
| facturing Company, of Chicago, and is shown in 
| Fig. 21. 

| <A steel frame, consisting essentially of the two side 
| bars A, is attached to the pole or tongue and mount od 
| upon a pair of 16in. wheels B, having tires 3$in. wide. 
On each wheel is an outside dise C, 20in. diameter, 
forming a 2in. flange, which serves to hold the machine 
up to its work against the resistance of the ear |i. 
| Suspended from the frame is the scraper or mould 
board D, which is bolted to a segmental bar E having 
holes to receive a long pin which passes through the 
pole. This enables the blade to be set at any desired 
| angle in a horizontal plane. The two side levers | 
|} and F raise or lower the ends of the scraper so as to 
adjust its inclination in a vertical plane. The main 
j lever G with its attachment raises and lowers thic 
scraper bodily. An adjustable shoe H at the end of 
| the blade steadies the latter when cutting and pre- 
vents it from cutting too deep. 

One man riding on the seat I can drive the horses 
|} and handle the levers, but on such work as strect 
grading, where the space is limited and the turns are 
sharp and frequent, an extra man may walk beside it 
to change the position of the blade by the levers at 
each turn. The driver then gives his main attention 
to the guiding of the horses. With long runs, as on 
a ditch or the shaping of a country road, this assist 
ance is not necessary. In scraping streets the discs 
are removed from the wheels, as in Fig. 20. 


wheel engaging with a worm on the short cross shaft 
operated by the hand wheel G. ‘The swing frame has | 
a horizontal bevel gear H, and is revolved by a pinion 
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operated by the shaft | with hand wheel J, this being 
arranged very much like the steering gear of a trac- 
tion engine or road roller. A draw bar K gives direct 





| draught from the front axle, and is bent to clear the 


SINGLE-PHASE RAILWAYS. 
No, X.* 

THe Blankenese-Hamburg-Ohlsdorf Railway, con- 
structed and worked by the Prussian State authorities, 
was the first railway with dense traffic to adopt the 
single-phase system in Germany. As will be seen 
from the map—Fig. 64—the line may be divided into 
one principal town section and two suburban sections. 
The western suburban section is 8-9 kiloms. long, 
and runs from Blankenese to the main station at 
Altona. The town section proper is 10-7 kiloms. 
long, and extends from Altona to Hasselbrock, whilst 
the northern suburban section begins at Hasselbrock 


front wheel in making sharp turns. 


The front wheels are 32in. diameter and the rear 
wheels 46in. diameter. The latter are mounted on 


the rear end of the frame being traversed upon the 
axle to bring the scraper into such position as to clear 
the wheels. The weight is about 3000 Ib. 

As already noted, machines of this class are used 
extensively on canal and ditch work, and one machine 


Instead of being mounted on 


spindle, and the two spindles of each pair of wheels 
are attached to a transverse frame of the parallel 
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Fig. 2I-THE BAKER TWO-WHEELED GRADING MACHINE 


There are seventeen stations, 


and ends at Ohlsdorf. 
the 


with an average distance apart of 1-67 kiloms., 
greatest distance between stations being 4-1 kiloms., 
and the least -6 kiloms. The total length of the line 
is 26-71 kiloms., and it is constructed with double 
lines throughout. At all the intermediate stations 
the time allowed for stops is 30 seconds, whilst at the 
head station at Altona a one-minute stop is permitted. 
Under these conditions the total time required for 
covering the whole journey in either direction 1s 
52 minutes, and the average travelling speed 30°/ 
kiloms. per hour. There is a five-minute service 
on the town railway and a ten to twenty-minute 
service on the suburban sections. ; 
The trains are made up with from one to four units, 


angle 


rule type. This frame can be adjusted to any 
The 


by means of a pinion and segmental rack. 


of the wheels. The wheels are given an inclination 
just sufficient to make the machine travel in line. 
If the inclination be too great or too small the machine 
will tend to run either to or from the line of cut. The 
operator adjusts the angle until the machine follows 
the horses properly without apparent side slipping 
or side draught, and in this position the wheels will 
run freely on the spindle and “ chuckle” like those 
of an ordinary wagon on level ground. 

In this machine also the angle of the face of the 
scraper blade with the surface of the ground can be 


adjusted to suit the character of the material and the * No. 1X. appeared July 26th. 
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was commenced on January 29th, 1908, and the traffic 


has continued to increase ever since. It has already | 
| switches, which serve for connecting all the main | 


been necessary to extend the power station and car shed 


on two occasions and to increase the capacity of the | 


sub-station and current distribution equipment. The 
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each unit providing 128 seats. Electrical working | current used for lighting purposes, and the third 
with the direct-current used in the power-house. 


The railway generators are controlled by oil 


alternators on to a common bus-bar. Oil switches 


are also used for connecting and disconnecting the 
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Fig. 646—MAP SHOWING THE BLANKENESE-HAMBURGH-OHLSDORF RAILWAY 


power station is situated about 1-5 kiloms. to the 
north of the main railway station at Altona. Origin- 
ally the engine-room contained four single-phase 
turbo-generators for supplying current to the rail- 
way, one lighting generator, two converters, and an 
engine-driven set for charging the battery. The first 
extension was made in 1909, when a large railway 
generator and a direct-current turbo-generator were 
added. In 1910 two other railway generators were 
put into use, making a total of seven turbo- 
generators of the Siemens-Schuckert type. The 
alternators generate single-phase current at a pressure 
of 6300 volts and at a periodicity of 25 cycles per 
second. They run at a speed of 1500 revolutions 
per minute, and have a capacity of 1250 kilowatts 
at a power factor of -75. It is possible to work the 
machines at 1700 kilowatts for short periods. The 
generators are two-pole machines, and are controlled 
by an automatic regulator which maintains the 
pressure within + 5 per cent. of the normal value. 
Choking coils are used for limiting the short circuit 
current. 

The lighting generator has a capacity of 600 kilo- 
watts, and supplies current at 6300 volts and 50 cycles 
per second. It provides current for lighting the 
stations on the Altona-Ohlsdorf section and also 
for the goods yards. The direct-current turbo- 
generator works in conjunction with a battery, and 
provides current at 220 volts for driving motors, &c., 


feeders. From the diagram—Fig. 66—showing the 
general scheme, it will be gathered that those sections 
of the railway near the power-house are fed directly 
from the station bus-bars, but it will also be noted that 
there is a 30,000-volt transmission line which runs 
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jend of the railway. The distributing and overhead 
equipment was supplied by the firm of Siemens- 
| Schuckert, this firm being the contractor for the 
whole of the electrical work connected with the 
| railway. 

It will be seen from the diagram—Fig. 66—that 
the wiring of the railway is divided into five sections, 
and that these are completely separated from one 
another. ‘These sections are marked Sp 1 to Sp 5. 
The first section extends from Blankenese to Gross 
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Fig. 67—BRACKET ARM FOR TWO LINES 


| Flottbek. Section insulators are interposed at 
| each end of the section, and a three-fold distribution 
| of the entire section is attained in the manner indi- 
| cated in the diagram. Each of the three parts of this 
| section is supplied with current by a wire having a 
section of 120 sq. mm. Oil switches are connected 
in circuit with these wires as indicated in the diagram, 
and these serve to switch out either of the three con- 
ductors in the event of any disturbance on the line 
rendering such a procedure necessary. These switches 
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Fig. 66—DIAGRAM OF 


to a sub-station at Barmbeck. An external view of | 


this sub-station is given in Fig. 65. In order to 
raise the pressure to 30,000 volts three 867 kilo- 
volt-ampére single-phase transformers have been put 
down in the power-house. The primary windings 














Fig. 65—-BARMBECK SUB-STATION 


in the power station. The two converters serve as 
spares for the lighting generator and the direct- 
current turbo-dynamo. There are three separate 
switchboard equipments corresponding to the above 
described sets. One deals with the single-phase 
current for working the line, another the alternating 
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FEEDER CONNECTIONS 


—which are enclosed in boxes near the point of 
supply—are fitted with remote control gear so that 
they can be operated from the power-house. .The 
second section of the line extends from Gross Flott- 
bek as far as the section insulator behind the 
Altona station, and the third section from this point 
to the section insulator in front of the Hamburg 
central station. 














Fig. 68—OVERHEAD CONSTRUCTION FOR TWO LINES 


As in the section previously considered, an oil 
| switch is interposed in each of the supply conductors. 


are connected to the bus-bars, and are therefore fed | The fourth section extends from Hamburg Central 


with current at a pressure of 6300 volts. 


These | Station to Hasselbrock, and the fifth section begins 


transformers supply current at 30,000 volts to the | at Hasselbrock and ends at Ohlsdorf. From the 


high-tension transmission line. 


At Barmbeck the | diagram it will be seen that the last-mentioned section 


pressure is again lowered to 6300 volts and supplied | is fed through the transformers in the sub-station at 
to sections of the overhead conductor at the Ohlsdorf' Barmbeck. Further, it will be noted that the arrange- 
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ment of the switch gear and the general system of 
distribution corresponds to that of the first section. 
In the event of failure of a feeder the faulty conductor 
is switched out of circuit, and the section insulators 
of the particular section affected are bridged over 
by horn switches, thus maintaining the supply. 
In addition to the section insulators for the five 
sections referred to, similar insulators are interposed 
in the contact wires at both ends of each station. 
Under normal conditions, however, these insulators 
are bridged across by horn switches, and it is only 
when it is desired to make the station wiring dead 
that these switches are opened. Horn lightning 


The switches for controlling the 6300-volt current 
are on the ground floor of the building, together 
with the apparatus for protecting the line against 
atmospheric disturbances. On the first floor there 
are the switches and transformers for the 30,000-volt 
supply, together with the transformers which reduce 
the pressure just mentioned to 6300 volts for working 
the railway. The lightning protective apparatus 
for the 30,000-volt wires is placed on the second floor, 
together with the distributing bars for the 6300-volt 
current. The switch gear and the measuring appara- 


tus used in connection with it are of the same design 
| as those in the power-house. 


In the event of any- 


unaltered, and, moreover, the slight variation of 
the tension of these wires has no influence on th. 
contact between the bow on the motor coaches and 
the overhead conductor. 

On the section from Sternschanze to Hamburg, 
which passes through the most beautiful part of 
Hamburg, ornamental masts are used, with a bracket, 
arm which spans two tracks. Each mast is connected 
to the rails by a tinned copper wire of 50 square milli- 
metres section. The general design of a bracket arin 
as used for two lines on one part of the railway is 
shown in Fig. 67, whilst Fig. 68 shows the desivn 
where cross-arms are used on the section from Barn.- 














Fig. G9—AUTOMATIC LINE-TIGHTENING GEAR 


arresters protect the wiring from atmospheric dis- 
charges, and these are fixed at eight points along the 
line. Four of the feeders consist of bare copper 
wires, which are carried on bell insulators mounted 
on the masts which carry the contact line wiring. 
The current is returned to the power-house by way 
of the rails and by conductors connected thereto. 
For the purpose of avoiding accidents in the event 
of a breakage in the transmission wires, guard nets, 
and other safety devices of a similar nature, are used. 
The high-tension lighting wires for supplying current 
for lighting the stations between Altona and Ohlsdorf 
are also carried on the masts which support the contact | 
wire. In the case however of the 30,000-volt transmis- 

















thing happening to the transformers at the Barmbeck 
sub-station it is possible to cut the transformers 
out of circuit and to feed the fifth ssction of the rail- 
way with 6300-volt current over the 30,000-volt 
transmission lines. For this purpose branch wires 
A, A are provided between the primary and secondary 
windings, as shown in the diagram, Fig. 66. 
of course, be understood that these wires can only 
be brought into use when the transformer switches 
are open. 

As regards the overhead equipment, the multiple 
suspension system as adopted by Siemens-Schuckert 
is employed. We have ‘already described ‘this in 
detail, so that we need not go over the ground again in 
the present article. The contact wire of hard- 
drawn copper, and has a section of 90 square milli- 


is 


| metres, whilst the auxiliary wire is of steel, and has 
| a diameter of 6 mm. 


The suspension wire is made up 


It will, 
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Fig. 70—OVERHEAD CONSTRUCTION WITH SPAN-WIRES 


beck to Ohlsdorf. The arrangements shown in 
Figs. 67 and 68 are employed where there is insuffi- 
cient room between the lines for the erection of a 
central standard. The latte’ arrangement, as shown 
in Fig. 68, presents the advantage that the lighting 
and power wires can be entirely separated from one 
another. 

On one part of the route, namely at the Bahrenfeld 
station, where there are several goods lines running 
| side by side, the trolley wire is supported by span wires 

attached to standards on either side of the permanent - 
way, as shown in Fig. 70. This construction was 
adopted in order to avoid the expense of cross brackets. 
At some of the bridges such as shown in Fig. 71 
the contact wire is only about 5m. above the rails, 
and in order to remove the insulators from the direct 
action of the smoke from the steam locomotives 
‘the special system of suspension illustrated was 
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Fig. 72—MOTOR COACH CONNECTIONS 


| of seven strands, and has a section of 35 square milli- 


Fig. 7I—METHOD OF SUSPENDING WIRES UNDER A BRIDGE 


| metres. 


To avoid side movement of the wire, the 


| latter is held by struts, which are insulated from the 


sion line, which runs from the power-house to the 
Barmbeck sub-station, the wires are for the most part 
carried on special lattice work masts. A consider- 
able length of the line passes over agricultural lands. 
There are two circuits, which are entirely separated | 
from one another. One of these can also be used 
for lighting on the railway, and by operating | 
switches in the power-house it becomes possible to | 
supply the lighting load through the station at 
Barmbeck. This sub-station isa four-storey building, 
and is erected near the railway embankment. | 
In the basement there are two electrically driven 
pumps. These supply the water for cooling the trans- 


formers, which is pumped from a well. 


supporting structures by means of insulators. Al- 
though these struts prevent the wire from moving 


| sideways, they allow it to move freely in the direction 


of the axis of the track. 

Like the overhead equipment on the Rotterdam 
and Scheveningen line described in our issue of 
July 19th, the wire is tightened by means of weights, 
which ensure a uniform tension at all temperatures. 


| One of the automatic tighteners is shown in Fig. 69. 


The masts of the section insulators and the tightening | 
gear are placed at a distance of 9m. Automatic | 


tightening of the catenary cables and auxiliary wires | 


| is not necessary, since, under considerable differences 


of temperature, the tension of these is practically 





adopted. Here it will be observed the car ying 
cable and auxiliary wire are supported by struts 
constructed of piping at the ends of which insulators 
are fixed in the manner shown. For bonding the 
rails two copper wires having a section of 35 square 
millimetres are used. No high-tension wires are 
taken into the carriage shed, but these are equipped 
with special low-tension wiring, which is 1 m. nearer 
the rails than the high-tension wires. This wiring 
is worked at a pressure of 300 volts, and is supplied 
with current from special transformers, as indicated 
on the diagram, Fig. 66. Special current collectors 
are fitted to the motor cars for collecting the cur- 
rent at this pressure. For the purpose of testing 
sections of the high-tension wiring after repairs, 
&c., special testing cars are provided, which are 
worked with accumulators. The batteries on these 











n of 


the 
and 


urg, 
L of 
cket 
cted 
Lil}i- 
Ari 
y is 
sign 
rhii- 





iy 





Ava. 16, 1912 


THE ENGINEER 


173 








cars have a capacity of 183 ampére-hours, which 
supply current to two motors for propelling the cars. 

Passenger trains on the Blankenese-Hamburg 
Ohlsdorf Railway are made up of motor and trailer 
cars, two such cars constituting a train unit. Trains 
made up in this way have a maximum of four units, 
so that altogether there are eight cars. A one-unit 
train has 124 seats, a two-unit 252, a three-unit 380 
and a four-unit 508. On the railway proper the 
current is collected from the overhead wire by a 
bow current collector which is raised and lowered 
by compressed air. We understand that special 
precautions had to be taken to insulate the collecting 
vear from the roofs of the motor cars, owing to the 
exceptionally damp atmosphere which prevails in 
Hamburg. For collecting the current from the 
300-volt trolley wire within the car shed separate 
current collectors are provided. A diagram of 
connections for one of the motor cars is given in 
Fig. 72. Here A is the high-tension current collector, 
B the low-tension collector, C is the choking coil for 
lightning protection, D the high and low-tension 


Ohlsdorf section of the railway, and near the Ohlsdorf 
Station. The workshops are also situated at this 
point. Seventy-eight cars can be sheltered in the 
shed, and the cars enter at one end of the shed and 
leave at the opposite end. An electrically operated 
jacking arrangement has been erected in the shed 
for lifting the cars. 








THE CHARLESTOWN CURVE DERAILMENT. 


On Thursday, the 8th inst., there was issued the report 
of Colonel Druitt on the derailment that occurred between 
Eastwood and Hebden Bridge, on the Lancashire and 
Yorkshire Railway, on June 21st, whereby four passengers 
were killed and sixty, as well as the driver, fireman, and 
guard, injured. The accident in question occurred to the 
2.25 p.m. express from Manchester to Leeds, which was 
drawn by a four-wheels-coupled radial tank engine, 
No. 276, a superheater engine that weighed in working 
order 66 tons 9 ewt., distributed as follows :—12tons l6ewt. 
on the leading radial axle, 19 tons 11 ewt. on the driving 
axle, 19 tons 14 ewt. on the rear coupled axle, and 14 tons 




















Fig. 73—GROUP OF CONTACTORS 


switches, E the earthing switch, F a current trans- 
former, / a high-tension current release. 

It will be gathered that there are two groups of 
contactors, one set being marked 1 to 5 and the 
contactors in the other group hi, m,, he, m,. The 
contactors m and m, are termed the main contactors, | 
and, as will be seen from the diagram, are in the main 
motor circuit. Contactors h, and h,, on the other 
hand, are auxiliary contactors, and are connected | 
to the auxiliary windings of the motors. The con- 
tactors marked 1 to 5 connect up different tappings 
on the secondary side of the transformer, whilst the 
other contactors join up the armature and field wind- 
ings of the motors. Further, it will be observed that 
there is an auto-transformer at H which serves to | 
prevent the motor circuit being broken when the | 
contactors alter the transformer connections. Care- | 
ful inspection of the wiring of the contactors 1 to 5 | 
will make this point clear. 

It has been explained that there are two current | 
collectors, one for the low-tension current in the | 


ear shed, and the other for the high-tension current | 


| driving axle to rear coupled axle, 8ft. 7in.; 


| to 5ft. above rail level. 


8 ewt. on the rear radial axle. The total length of the 


frame, excluding buffers, was 34ft. 10in., made up as | 


follows :—From front to centre of leading radial axle, 
5ft. 6in.; leading radial axle to driving axle, 7ft. 104in.; 
rear coupled 
axle to rear radial axle, 7ft. 10}in., and rear radial axle to 
end of frame, 5ft. The centre of gravity was from 4ft. 10in. 
There were eight coaches on the 
train, and they weighed unloaded 182 tons 1 ewt. 3 qr. 
They were all bogie vehicles, weighing between 23 cwt. 


|} and 26 ewt. each, except the second coach, which was a 


six-wheel vehicle, weighing 12 tons 18 ewt. 2 qr., and which 
only contained a coffin. 

The signal-box immediately in the rear of the scene of 
the derailment is called ‘* Dover Bridge,”’ and it is 66 chains 
from the centre of Eastwood station. Fourteen chains 
beyond Dover Bridge is a bridge known as *“* Woodman 
Bridge.”” At Dover Bridge signal-box the down line, on 
which the train was travelling, is on a curve of 90 chains 
radius to the right, and at 130 yards past the box com- 


| mences a transitional curve 108 yards in length, which 


ends in a curve to the right of 30 chains radius and 
128 yards in length. Woodman Bridge is in the centre 
of the 30-chain curve. Then comes another transitional 
curve to the right, 90 yards in length, which leads to a 


| piece of straight line for 23 yards, after which there is a 

















Fig. 74—TRANSFORMER 


derived from the outside trolley wire. These two 
voltages, however, do not involve the use of two 
transformers or the provision of additional windings 
on the coil of the ordinary transformer, since when 
the motor cars are working at 300 volts, the current 
passes into the secondary of the transformer T, | 
and under these conditions it is obvious that the 
secondary winding acts as the winding of an auto- 
transformer. 

It is unnecessary to consider every detail on the 
diagram of connections for the motor coaches, 
since the functions of most of the switches and other 
apparatus are obvious. We may mention, however, 
that the main driving motors are shown at M; and 
Mg, and the reversing switch at N. P is the air pump 
motor, R the lamps for lighting the car, 8 the switch 
for the heating apparatus, Y the coupling for con- 
necting up the controller leads with other motor 
cars on the train, Q the compressed air governor, 
and §, the fuses. A main transformer as used on the 
motor coaches is shown in Fig. 74, and the con- 











tactors in Fig. 73. 
The car shed is at the end of the Hasselbrock-— 


| transitional curve to the left, leading to a curve to the left 


of 30 chains radius. The super-elevation of the outer rail 
amounts to 2Zin. on the 90-chain curve, and increases to 
a maximum of 5in. at the 30-chain curve. It then gradu- 


| ally decreases and dies out at the straight. 


For about 5} miles before the point of derailment is 
reached the gradient is a falling one of 1 in 182. There 
has been a speed restriction of 45 miles per hour in force 
since January, 1911. In April, 1911, the line at the site 
of the accident was relaid and the curve improved. Prior 
to that it had a radius of about 27 chains, and was not 
approached by transition curves as now. Check rails 
were in use up to that period, but as they were no longer 
considered necessary they were not renewed. As will be 
appreciated directly, the absence of the check rails did not 
contribute to the accident. 

It is clearly proved in the evidence that the permanent 
way was in good order, and although the day was hot the 
heat was not abnormal, and there is no question of the 
rails being out of alignment owing to this. After the 
accident the line was found to be forced outwards bodily 
in places for about 175 yards, after which it was entirely 
destroyed. The displacement began just at the commence- 
ment of the 30-chains curve to the right, and at a point 
40ft. from the commencement the line was 3in, out of 
alignment ; at 90ft. there was no movement, but at 140ft. 
it was 4in. out. In the driver’s evidence he mentions 
having felt a “‘ pluck,” and it is thought that it occurred 
at the 140ft. At 230ft. there was no movement, and at 
this place was a joint between two 60ft. rails where the 
ganger had loosened two fish-plate bolts a quarter of a 
revolution because, being 60ft. rails, the expansion would 
be greater than with the adjoining 45ft. rails. The 60ft. 
rails were exceptional, and were provided so that there 
should be no joint on Woodman Bridge, as would have been 
the case had 45ft. rails been used throughout. At 260ft. the 
line was 5}in. out, and at 300ft. there was no movement. 
At 380ft. was the end of the 30-chains curve and the 
commencement of the transitional, and here the line was 
out 4in. After that there was no movement until where 
the line was completely broken up for 150 yards commenc- 
ing at 130ft. from the end of the 30-chain curve. Up to 
this point the only thing wrong with the road was its 
being out of line—no fish-plates were broken nor rails 
bent, and all that was necessary to restore the road was 
to put it into alignment. 

The driver maintains that his speed at the time of the 
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| the road being so much out of alignment. 





accident did not exceed 45 miles per hour, but the evidence 
of the above-named ganger, who observed the train as it 
passed through Eastwood, and of the fireman on the train, 
coupled with the train registers, showed that it was much 
higher. The man had a very good record. 

Evidence was given by the chief mechanical engineer, 
Mr. George H--ghes, that this particular engine was only 
put into service in November last, since which time it has 
run 20,000 miles. The company has 330 of these engines, 
which work 80 per cent. of the passenger trains and run 
61 per cent. of the passenger engine mileage. Quite a 
number of express trains are run with these engines, and 
No. 276 had worked some fast trains during the week of 
the accident. The damage to the engine was chiefly in the 
leading radial axle-boxes and castings, which were broken 
up. The radial spring coult vot be found, and Colonel 
Druitt assumes that it must have been broken into very 
small pieces and buried in the ballast. 

The inspecting officer then says :—‘‘ But the point 
raised by this derailment is whether this type of tank engine, 
i.e., une with a leading and a trailing axle, is suitable for 
drawing high-spced trains. Personally, I consider that 
tank engines with a leading bogie are far less severe on the 
permanent way than tank engines with a leading radial 
axle, and that the former class is far preferable for use with 
fast trains. I think the behaviour of the radial axle-boxes 
may be uncertain, and one might become stuck in its 
guides, with the result that the fixed wheel base would 
become 16ft. 5jin. instead of 8ft. 7in., and though there 
are engines with this amount of fixed wheel base, they are 
not suitable for use with high-speed passenger trains. 
The function of the radial spring is to bring the axle-box 
back again to its normal position after leaving a curve, 
and consequently to reduce flange friction as quickly as 
possible. If it broke it would allow the axie-boxes to 
move free laterally 1}in. on either side of the centre poxi- 
tion. In this case—assuming that the line had not 
become warped by expansion due to heat, which I consider 
is practically certain—the permanent way, which was almost 
new and of the best class, was forced bodily out of align- 
ment by this type of engine, in the manner described above, 
and this can only have happened owing to some unusual 
conditions existing in the engine or train.” 

It is stated that the six-wheel coach did not contribute 
to the cause of the accident, but that when the continuous 
brake was applied it was nipped by the heavy coaches 
immediately in front and behind and lifted off the rails, 
as it must have been oscillating and rocking severely from 
The report 
shows that while the position of this coach was unfor- 
tunate, it could not conveniently have been placed else- 
where on the train. 

Colonel Druitt concludes his report as follows :— 
** Nothing can, of course, be said as to the exact spot 
where the derailment occurred, but most probably the 
swerving of the engine burst a joint just ahead of the last 
rails left in position and the fish-plates being broken may 
have caused the loud crack heard by the guard. It may 
be said here that, although the rails of the broken road 
were bent into all kinds of shapes, yet there was not a 
flaw or crack visible in any of them, showing that they 
were of the highest quality. 

‘‘ Nor can it be stated definitely whether the engine first 
left the rails, or whether the six-wheeled coach was jerked 
or lifted off when the brakes were suddenly applied, but 
as parts of the leading axle-boxes were found 60 yards 
from where the engine came to rest, it is evident that it 
was off the road for at least that distance, and probably 
for a longer one, though the tires are very little marked, 
showing that it was clear of the rails and chairs. I think 
the engine probably left the road first, as the guard felt 
no oscillation before the rear coach left the rails. 

‘** From what has been stated above, I think the general 
conclusion must be that the derailment was most probably 
caused by the train being drawn by a heavy tank engine 
at too high a speed, for that particular type of tank engine, 
round a moderate curve of 30 chains radius. I consider 
that this type of tank engine throws too great a strain on 
to the permanent way when running at high speeds, and 
that in this case there was nothing out of order in the 
permanent way, which was of a high class. 

‘I think that if this particular type of tank engine is 
continued to be used for high-speed trains, special speed 
restrictions are necessary on curves, and that at this 
particular reverse curve the speed should be reduced to 
less than 45 miles an hour, while agreeing that 45 miles 
an hour is not an unsafe speed for an engine with a leading 
bogie. As it is evident that this speed restriction of 
45 miles an hour is constantly exceeded, it would be well 
for the speed round this and other curves at the end of 
long gradients to be sometimes recorded by instruments, 
or by speed recorders placed on the engines, so. that drivers 
could be told when they exceeded the authorised speed, 
and taught what a speed of 45 miles an hour and other 
speeds really is, as it must be difficult for them to dis- 
criminate between such speeds as 45, 50, and 55 miles an 
hour, especially on good roads and on steep gradients.” 








THE PETROL COMMITTEE. 


Tue first interim report of the Petrol Committee has 
just been issued. This Committee was organised by the 
Royal Automobile Club in response to a request from a 
representative conference held at the Club on June 3rd, 
1912, which was attended by importers, retailers, and con- 
sumers of petrol. The conference was held to inquire 
into various questions connected with the supply and dis- 
tribution of petrol in this country and, especially as 
regards the existing high cost of the sprit to the consumer. 
The subject was freely discussed, and it was finally resolved 
that the Club be asked to establish a Petrol Committee, 
to consist of delegates of the various bodies representing 
consumers of petrol, to inquire into the whole question. 
On this Committee are representatives of the Automobile 
Association and Motor Union, the Auto-Cycle Union, the 
Commercial Motor Users’ Association (Incorporated), 
the Irish Automobile Club, the Institution of Automobile 
Engineers, the London Motor Cab Proprietors’ Associa- 
tion, Limited, the Motor Cab Owner-drivers’ Association, 
the National Society of Chaufieurs, the Royal Aero Club, 
the Royal Automobile Club, the Royal Motor Yacht Club, 
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the Scottish Automobile Club, and the Society of Motor 
Manufacturers and Traders, the secretary being Mr. J. W. 
Orde. 

Five meetings of the Committee have been held to date, 
and five witnesses, conversant with various phases of the 
subject, attended before the Committee and were examined. 
The petrol storage installations at Thames Haven and 
Purfleet have been inspected. The activities of the Com- 
mittee up to the present have been mainly spent in inves- 
tigating the methods of handling petrol in this country, 
beginning with its importation, following with its storage 
and transport, and ending with its distribution to the con- 
sumer, together with the various regulations now in force 
appertaining thereto. 

The Committee has, obvously, not been able thoroughly 
to investigate all questions connected with its inquiry, 
and consequently is not yet in a position to issue any com- 
prehensive recommendations upon the subject. In view 
however, of the complaints that are being made that the 
regulations for the reception and transport of petrol in the 
Port of London are out of date, and tend to hamper the 
free and unrestricted supply of the spirit to consumers at 
normal prices at all times, the Committee has felt it desir- 
able to issue a recommendation upon this point, and the 
following resolution was unanimously passed at the meet- 
ing of the Committee held on July 18th, 1912, and a copy 
forwarded to the Port of London Authority :— 

“That the Petro! Committee recommends that, in 
order to improve the present method of conveying 
petrol from Thames Haven by water, barges propelled 
by internal combustion Diesel, or equivalent type 
engines capable of carrying 1000 tons of petrol be 
allowed to navigate the Thames as far up as is prac- 
ticable.”’ 

From the information at present before the Committee 
it would appear that if the Port of London Authority 
would grant permission for the transport of 1000 tons of 
petrol in single consignments up the river the facilities 
for local storage would be improved and the possibility 
of a shortage in the near future owing to labour troubles 
and similar disturbances would be much reduced. A 
Special Committee is now sitting at the Home-office 
investigating several matters connected with the trans- 
port of petrol, and the Petrol Committee has asked the 
Home-oftice to be permitted to appoint witnesses to appear 
before its Committee upon the subject of the transport of 
petrol by road. The Petrol Committee has now adjourned 
its sittings until September. 








UNIVERSAL RADIAL DRILLING MACHINE. 

RaptaL drilling machines are broadly divisible into 
classes according to the arrangement of the arm. For 
instance, one class may be said to embrace those machines 
in which the arm is pivoted on a saddle arranged to slide 
up and down on the vertical column. In a second class 
the arm itself slides upon the column and the arm and the 
column turn together. In a third class the arm swings 
round the column, but is fixed as regards height These 
classes may be again sub-divided into plain, semi-universal, 
and full universal machines. The plain machine, of course, 
can only drill vertical holes ; the semi-universal is designed 
with a swivel slide on the carriage so that holes*may be 
drilled at any angle with the vertical; while the full 
universal is built in such a way that the arm can turn 
about a horizontal axis as well as the swivel head, rendering 
it possible to drill holes at any angle. 

The firm of Joshua Buckton and Co., Limited, Leeds, 
has recently built a motor-driven portable full universal 


radial drilling and tapping machine which embraces 
in its design special features, as will be observed 


from the illustrations on page 176. This machine will 
drill holes up to 8ft. radius and will swing through the 
whole circle of 360 deg. As will be observed. the radial 
arm is a casting of double box section, attached to a stout 
saddle embracing the column of the machine on which the 
saddle slides vertically on,large surfaces. The arm itself 
can be swivelled through a complete circle by means of the 
worm and worm wheel, whileit can be moved vertically onthe 
column a distance of 3ft. either by hand or power mechanism. 
The saddle and arm are partially counterbalanced by the 
electric motor and bracket at the other end. The column 
is of rectangular hollow box section with a large circular 
stem fitting into the bored bearing in a box base, the weight 
being supported on a ball bearing with a circular slip to 
prevent lifting, and with means for locking it in any posi- 
tion. The drill spindle saddle also can be swivelled through 
an are of 90 deg. by means of a worm and segment. 
The spindle is of high carbon steel 3in. diameter, driven by 
a long socket, which runs in capped gun-metal bearings, 
and is driven by machine-cut bevel gearing of hammered 
steel. It is balanced by a counterweight in such a way as 
to give a true balance no matter what angle the arm or the 
spindle may be swivelled to. It has an 1Sin. variable self- 
acting feed motion through positive gearing by worm and 
worm wheel and rack and pinion. The spindle is provided 
with a thrust bearing with locknuts for taking up the back- 
lash and wear, and has a double jaw reversing clutch for 
tapping. 

The machine will admit work 6ft. high between the end 
of the spindle and the base line. The drilling head is 
adjustable on the arm from the saddle by hand, as well as 
by the hand wheel at the end of the jib over a range of 5ft. 
It is arranged to be driven by an electric motor capable of 
a speed variation over a range of four to one, the motor 
being carried upon the cap casting which secures the radial 
to the vertical column of the machine, while it assists in 
balancing the arm. This arrangement of drive reduces 
the transmission gearing to the minimum of a pair of spur 
wheels for speed reduction and the mitre wheels for engag- 
ing the horizontal shaft to the vertical spindlz. The motor 
is designed to run at speeds varying between 300 and 1200 
revolutions per minute. 








DOCKYARD NOTES. 


THE eight scouts of the Adventurer class, which were 
originally armed with from 10 to 14 12-pounders, are about 
to be r>-armed with 4in. guns. 


It has dawned upon the 





authorities that as most modern destroyers carry one or two 
4in., to attack them with 12-pounders, no matter how 
numerous, is likely to court disaster. 

THE Japanese Admiralty has just issued some statistics 
as to the amount of foreign material used in the ships 
recently built in home dockyards. The figures are :— 
For the Satsuma, 61 per cent. of imported material ; for 
the Kurama, 58 per cent. of imported material ; for the 
Kawachi, 20 per cent. of imported material, From which it 
appears that though the really home-made Japanese ship is 
yet some way from realisation, the foreign market is steadily 
growing less and less. 


Tue Norwegians have finally decided to add a couple of 
battleships and a certain number of torpedo boats and 
submarines to their Navy. None of these can be built in 
Norway, consequently a battle for contracts between 
England, France, Germany, and Italy is to be expected. 





THE Vulkan Company has secured for Germany the 
contract for building a new armoured cruiser for the Greek 
Navy. This is the first armoured ship that a German 
private yard has secured for many years. 

Two of the new “oil carriers’ are to be built in the 

Dockyards ; two by private contract. The Dockyard-built 
ships will have 2000-ton capacity ; the contract vessels 
6000 tons. All four will be propelled by internal-com- 
bustion engines. 
Franco-Russian entente calls attention to the 
Russian Navy. So far as the personnel is concerned it 
seems to have learned its war lesson very thoroughly. In 
the matter of material every ship of the obsolescent type 
has either been scrapped or reconstructed according to 
modern ideas. 


THE 





NEW WATER SUPPLY FOR EXMOUTH. 

On the 6th inst. additional waterworks for the town of 
Exmouth were formally opened. The town has hitherto 
been dependent on a gravitation supply from the Squab- 
moor reservoirs and intakes, draining about 700 acres 
on the pebbles and sandstones of the hills which form the 
watershed between the Exe and Otter valleys. Owing 
to the nature of the formation it was decided by the engi- 
neers, Messrs. G. H. Hill and Sons, of Westminster and 
Manchester, that no further gravitational supply was pos- 
sible, and a pumping scheme was settled on. A trial 
borehole was accordingly sunk in 1908 at a point in the 
Otter Valley about eight miles from Exmouth as the crow 
flies. It penetrated the upper sandstones of the Trias 
formation, and at a depth of about 308ft. entered the 
pebble beds whose outcrop is on the ridge of hills already 
mentioned. The total depth of the borehole is 338ft., 
and it is lined with steel tubes varying from 25in. to I6in. 
in diameter. An ample supply at a very satisfactory 
level was obtained during a prolonged pumping test in 
the summer of 1909, and the borehole now forms part of 
the final scheme. The selection of the site was due to the 
advice of Dr. Boyd Dawkins, F.R.S. 

The pumping machinery now installed consists of two 
similar units of a combined capacity of 37,200 gallons an 
hour. Each unit comprises a National suction gas pro- 
ducer supplying a 56 brake horse-power National gas 
engine, driving on one side an air compressor and on the 
other a set of three-throw ram pumps. The water is 
raised from a depth of about 36ft. in the borehole by 
means of air lifts, passes through a subsidence tank, and 
is forced by the ram pumps against a head of about 280ft. 
The rising main is about five miles in length, and discharges 
into Squabmoor reservoir, whence the water gravitates 
to Exmouth. The contractors both for the trial borehole 
and for the pumping machinery were A. C. Potter and Co., 
of Lant-street, Borough. The contractor for the engine- 
house and pipe-laying was Mr. Edwin Harris, of Clyst 
Hydon, near Exeter, and the cast iron pipes were supplied 
by the Stanton Ironworks Company, Limited. The total 
cost of the scheme has been about £15,000, and has been 
carried out under Messrs. G. H. Hill and Sons as engineers. 





WAR-OFFICE SUBSIDIES FOR PETROL MOTOR 
LORRIES. 

On Wednesday of this week the War-office issued the 
details of its scheme for subsidising petrol-engined motor 
lorries such as would be useful to the Army in time of war. 
The scheme outlined takes cognisance of two classes of 
petrol lorries, namely, those capable of carrying a useful 
load of three tons and those capable of carrying a useful 
load of one and a-half tons. 

Before a lorry is enrolled for subsidising it will have to 
conform to a certain specification, which can be obtained 
from the War-office, and in addition undergo a trial of 
not more than 80 miles in a satisfactory manner. Each 
lorry will be subsidised for a period of three years from the 
date of its acceptance. The subsidy takes the form of a 
purchase premium of £50 and an annual grant of £20 paid 
in six half-yearly instalments of £8 6s. 8d. and £10 respec- 
tively. In addition a further purchase premium of £10, 
payable in six half-yearly instalments of £1 13s. 4d. each, 
will be granted to the owners of subsidised lorries which 
are provided with a body cf an approved type for the 
carriage of meat slung from the roof. The maximum total 
grant obtainable is thus £120. * 

Among the conditions to be observed by the owner are 
the following :—The lorry must remain the property of the 
owner (we presume the authorities mean by this * the 
original owner’’), it must be kept within the United 
Kingdom, and it must be certified by an inspecting officer 
from the Department to be in a thoroughly serviceable 
condition and in a satisfactory state of repair. The lorry 
will be inspected every six months, and for this purpose 
the inspecting officer may go out on it for a run of, say, 
25 miles when the lorry is fully loaded. Such trips will 
as far as possible be made when the lorry is performing 
its ordinary business. The lorry may be purchased out- 
right by the War-office, if so desired, whenever the Army 
Reserve or a portion of it is called out on permanent 
service. Every subsidised lorry must be kept in a suitable 











covered-in building where protection from frost will be 
ensured. It must at all times be driven by a properly 
qualified driver. 








STEAM ENGINES FOR DRIVING REVERSING 
ROLLING MILLS. 

WE have received from Mr. G. C. Lloyd, the sec- 
retary of the Iron and Steel Institute, the following 
letter from Mr. E. G. Sehmer, of Saarbriicken. | t 
forms a contribution to the discussion on Mr. J. W. 
Hall's paper on “* Steam Engines for Driving Reversing 
Rolling Mills,’ which was read at the May meeting 
of the Institution, and was received too late for pub- 
lication in the current number of the journal. We 
are therefore asked by Mr. Sehmer to give it publicity. 
The paper in question and the discussion on it were 
given in our issue of May 24th last. 


Srr,—With reference to the paper by Mr. J. W. Hall on “Steam 
Engines for Driving Reversing Rolling Mills,’’ read at the las: 
annual meeting of the Iron and Steel Institute, Mr. Hall’s deduc- 
tions have not convinced me that the five-cylinder engine | 
going to be the engine of the future. In order to form an inde. 
pendent opinion it is necessary to look at all sides of the question 
and from an entirely impartial standpoint. Perhaps I may 
justly criticise several points upon which opinions might diffe: 
For instance, he gives a diagram showing that his five-cylinde: 
engine is 42 per cent. more powerful than that of the three, anc 
37 per cent. more powerful than that of the two-cylinder engine 
with larger cylinders. This means that a three-cylinder engin« 
is less powerful than a two-cylinder engine having the same 
dimensions. Mr. Hall bases his remarks here on a false assump 
tion. If he assumes in the case of the two-cylinder engine « 
75 per cent. cut-off and for the five-cylinder engine 50 per cent. 
cut-off, then he should give the three-cranker at least 65 per 
cent. cut-off when the conditions are naturally changed alto 
gether. 

The fundamental difference between my views and those ot 
Mr. Hall on this point is that he takes an engine having a fixe 
cut-off, whereas I refer to engines operating with a varying cut- 
off. In order, therefore, to obtain a favourable steam consump 
tion Mr. Hall will have to run his engine with an early cut-off. 
In other words, the output of the engine will be small, resulting 
in correspondingly high capital costs. We, on the other hand, 
are able to give the engine a very late cut-off when rolling heavy 
sections, which cut-off is proportionately and automatically 
reduced as the lighter work comes on. It follows, therefore, 
that the capital outlay is considerably less, as is also the steam 
Having regard to the before-mentioned remarks, 


consumption, 
The dimensions of the 


Mr. Hall’s deductions are not correct. 
three-crank engine can be made considerably smaller. 

I am entirely in agreement with Mr. Hall when he lays special 
stress on the importance of minimum starting effort. On the 
other hand, one must not lose sight of the fact that a five-cylinder 
engine having a capacity 44 per cent. smaller than a three- 
cylinder engine is by no means as capable an engine as the latter, 
especially when the five-cranker is run with limited cut-off and 
the three-cranker is working with any suitable cut-off. The 
larger the cylinder volume the more quietly can the engine be 
manipulated, and above all, the masses are more quickly accelera- 
ted and the “ hanging” more easily got over. 

It will be seen from the above that there can be no question 
as to the five-cylinder engine being more expensive in regard to 
initial costs, and this is clear from the fact that for a given output 
the cost of a three-cylinder engine is always higher than for a 
two-cylinder engine, even if the cut-off should be the same in 
both cases. 

In the question as to how the most economical steam con- 
sumption may be obtained with a reversing rolling mili engine, 
I again differ entirely from Mr. Hall. Experience has proved 
that the considerably more favourable steam consumption (up 
to 50 per cent.) of the compound engine cannot be reached by 
the high-pressure engine working in conjunction with an exhaust 
steam turbine, always assuming that the compound engine has 
been suitably designed and that there is suitable banking in the 
receiver. I do not quite understand Mr. Hall's reason for 
attaching so little importance to this point. I would, however, 
remark that any kind of valve between the high and low-pressur * 
operating in any kind of manner is not a proper receiver valve. 
The work required of the receiver valve, especially that causing 
a high starting moment and quick manipulation, necessitates a 
special design of valve being employed. Experience has shown 
that in engines having the same dimensions the one provided 
with a receiver valve is not only far superior to the one without, 
but also the steam consumption is considerably less. 

The theoretical advantages claimed for the high-pressure 
engine and exhaust turbine are in practice entirely eliminated 
by extra losses and complication of the whole arrangement. 
Moreover, the steam consumption of a compound engine is 
every bit as good as that of a high-pressure engine and turbine 
set. A large number of exhaustive experiments or tests have 
been carried out with the object of throwing further light on this 
matter, and we would draw attention to a paper published by 
Dr. Puppe entitled, “‘ Weitere Versuche zur Ermittlung des 
Kraftbedarfs an Walzwerken.” It is interesting to note that 
several of the works where high-pressure engines and exhaust 
turbines are installed have had the engines converted into com- 
pound engines. 

The views mentioned here are the result of over thirty years 
experience in building and running rolling mill and reversing 
engines, of which my firm has built over 1,005,000 brake horse - 
power. E. G. SEHMER. 

Saarbriicken. 





THE half-yearly report of the board of directors of the 
Midland Railway was issued on Wednesday, August 7th. 
Mr. Fowler, the chief mechanical engineer, reports that 
the locomotive stock has been maintained during the past 
half-year in good order and condition, and that the renewals 
have been forty-five engines, the entire cost of which has 
been charged to revenue. The mileage of trains for the 
half-year has been :—Of passenger trains, 9,661,942 miles ; 
of goods and mineral trains, 11,593,245 miles; the total 
being 21,255,187 miles, showing a decrease, when com- 
pared with the corresponding period of last year, of 2,274,731 
miles. Mr. Bain, the carriage and wagon superintendent, 
reports that the rolling stock in his department has been 
maintained during the past half-year in good order and 
condition, all renewals of stock having been charged to 
revenue. Mr. Worthington, the engineer-in-chief, reports 
that during the past half-year the lines, sidings, stations. 
buildings, &c., under his charge have been maintained in 
an efficient state of repair. The relaying of sixty-three 
miles of line with steel rails has been charged to revenue. 
The company’s Bill in Parliament was approved by a 
Comniittee of the House of Commons, with the exception 
of part of the proposed new railways in South Wales. 
The Bill has also passed Committee in the House of Lords 
and awaits Royal Assent. The Bill promoted to authorise 
the purchase of the London, Tilbury and Southend Rail- 
way has passed Committees of both Houses and awaits 
Royal_Assent, 
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| 
RAILWAY MATTERS. | 


A FAULTY motor recently caused a stoppage of traffic | 
on the Central London Railway. The motor failed when | 
the train involved was midway between the British | 
Museum Station and Chancery-lane. The passengers | 
alighted and were conducted through the tunnel, which 
is well lighted, to the Museum Station. Another train was | 
sent into the tunnel, coupled to the stationary one, and | 
removed it to a siding at the Museum Station. Traffic | 
between that point and Liverpool-street was suspended | 
for an hour. 





THE President of the Board of Trade has received notice | 
from Major White, of a question asking whether 
his attention has been called to the rider of the jury at 
Crewe on July 22nd, at the inquest on a passenger, who 
fell from a train through the opening of a carriage door, 
to the effect that some safety fastening for railway carriage 
doors is urgently required ; and whether, in view of the 
number of accidents that occur in this way he will take | 
any steps that may be necessary to compel railway com- 
panies to adopt such fastenings. 


THE annual Blue-book dealing with the railways of the 
United Kingdom shows that, in spite of the railway strike 
and industrial disputes, the year 1911 was one of the best | 
in railway history. This result is partly attributed to the 
Coronation festivities and partly to the abnormally fine | 
summer. As regards the ‘ tube’ railways of the Metro- | 
polis, the passengers carried numbered approximately 
175 miliions in 1911, compared with 173 millions in 1910, 
The total quantity of electrical energy used in 1911 was 
250,296,470 Board of Trade units, as compared with 
235,933,706 in 1910. These figures do not represent the 
entir® quantity of electrical energy generated, the amount 
lost in conversion being excluded. 


THE railway line from Tripoli to Gargaresch (see THE 
ENGINEER, 24th May last) was employed by the Italian 
military authorities not only for the transport of war 
material and supplies for the battle of Zanzur in June, but 
also for the conveyance of the wounded back to Tripoli. 
For this purpose a special hospital train was improvised in 
allits hastily collected details by the State Railway Depart- 
ment and left to its entire responsibility. The result in 
quick transport of the wounded was so satisfactory as to 
merit the official eulogium of the military authorities. The 
line will now be prolonged in a westerly direction from the 
Gargaresch quarries along the coast to Zanzur. The 
branch to Tangiura will be shortly completed. 


THE last half-yearly report of the Great Eastern Rail- 
way Company states that the coal miners’ strike, which 
occurred in the early part of the year, seriously affected 
the train services in many parts of the country. Fortu- 
nately, the board had anticipated the difficulty by aceu- 
mulating a stock of coal sufficient to enable them to main- 
tain a full service of trains throughout the whole period of 
the strike. The directors wish to express their apprecia- 
tion of numerous letters of congratulation which they 
received from public and private sources. The improved 
train service between Southend and _ Liverpool-street, 
referred to in the report of last June, has now been in 
operation for a year, and the directors are glad to report 
that the result has exceeded their anticipations. 


During 1911, 755 miles of new railways were opened for 
traffic in India, bringing the total up to 32,839 miles. At 
the end of that year 264 miles of new railways were under 
construction and 840 miles sanctioned. Last year was a 
satisfactory one all round for Indian railways, as the return 
on the capital outlay on open lines realised 5.87 per cent., 
in comparison with 5.46 per cent. for 1910. Passengers 
and goods traffic both show very considerable augmenta- 
tion, the number of passengers carried being 390,000,000, 
representing an increase of 18,500,000 on the previous 
year, while the goods traffic amounted to 71,270,000 tons, 
an increase of 5,500,000 tons. Of this coal is responsible 
for 14,520,000, as against 13,910,000 tons in the previous 
year. After deducting working expenses, interest charges, 
annuity payments, &c., in connection with the purchase 
of railways by the State, the financial result shows a net 
gain of some £2,700,000. 


In the last half-yearly report of the London and North- 
Western Railway it is stated that preparations are being 
made with a view to commencing as early as possible the 
additional tunnels between Camden and Loudoun-road 
authorised by the company’s Act of this year, and for the 
new lines from the latter point to the north end of Kensal 
Green tunnel at Willesden. The section of new line 
already constructed between Willesden and Harrow, and 
the intermediate stations at Harlesden, Stonebridge Park, 
Wembley, North Wembley, and Kenton, were opened for 
local traftic on June 15th. The works between Harrow, 
Bushey, and High-street, Watford, are in a forward state, 
the permanent way is being laid, and it is expected that 
this section will be ready for opening during the current 
half-year. The passenger station at Church Brampton, 
on the Northampton and Rugby line, was brought into 
use in May last. The enlarged station at Berkswell, near 
Coventry, will be opened this month. On the new loop 
line at Coventry, 34 miles long, about 16 per cent. of the 
excavation has been removed, and twelve of the fifteen 
bridges are in hand. Short loop lines, to facilitate the 
working of goods and coal traffic, are about to be construc- 
ted at or near Cheddington, Weedon, Welton, Coventry, 
Foleshill, and Stafford. Contracts have recently been 
let for improvements at Walsall passenger station, and 
for extending the goods warehouse at Monument-lane, 
Birmingham. On the widening of the Trent Valley line 
between Armitage and Rugeley more than half of the 
earthwork has been carried out, and progress is being 
made with the ten bridges, and with the viaduct over the 
river Trent. Additional goods siding accommodation is 
being provided at Bushbury and Bescot (South Stafford- 
shire district), and at Heaton Norris, near Stockport. 
New stations have been opened for motor train services 
at Dobcross and Moorgate Crossing, on the Delph branch, 
and at Grasscroft, on the Oldham branch; also at Six 
Bells, on the Abersychan branch, in South Wales. Works 
are in hand, jointly with the Great Western Company, 
for an extensive coal dep6t and sidings at Hinderton 
Field, Birkenhead, and for improvements to the passenger 





station at Rock Ferry. 


NOTES AND MEMORANDA. 


AT a recent meeting at which a paper on the ‘‘ Steam 
Turbine ’’ was read the author remarked in his reply to 
the discussion that the question of blade cutting in impulse 
wheels, due to high steam velocity, had been raised from 
time to time by people who were not favourably disposed 
to the use of velocity wheels, but this was mainly because 
they have had very little experience with them. The 
cutting action might be due to corrosion (chemical action) 
or to erosion (mechanical action). Both actions were very 
often combined, and both were more perceptible with wet 


| than with superheated steam. Chemical action could, in 
| all cases, be overcome by purifying the feed water, and 


mechanical action did not take place for steam velocities 
actually used for combined turbines. The only two cases 
of erosion which the speaker had experienced were due 
to the action of water which was not properly drained 
from the cylinder. 


Peruars the most’serious earth fault on an electric 
supply system is the one that is registered by the consumer’s 
meter, These faults are exceedingly unpopular. On one 
occasion a certain consumer had a very faulty installation ; 
in fact, the current was leaking to earth in three separate 
places, and the result at the end of one quarter was astound- 
ing. Naturally the meter was disputed, but it was tested 
and found to be correct. The ‘dead earth’s”’ on the 
installation were, however, revealed, and the consumer had 
to pay. A serious effect of an earth fault, which was 
recorded by a writer on the subject some little time ago, 
was on a certain direct-current circuit which supplied a 
butcher’s shop. At the back of the shop was kept a brine 
tub which was slightly leaky, or else the brine had been 
carelessly handied, with the result that after a time some 
of it trickled through the floor, and came in contact with 
the electric wires. Electrolysis must have taken place, 
and metallic sodium was deposited, which, coming in 
contact with some water, caused an explosion and almost a 
fire. 

INCREASED efficiency and lengthened life of boiler tubes 
are claimed by the Topeka Edison Company as the result 
of firing its boilers with fuel oil introduced from the rear 
of the combustion chambers. According to the Vulcan, 
the Topeka generating station contains four 260 horse- 
power, four 300 horse-power, and two 508 horse-power 
boilers, all equipped with rear-fired burners. A 2}in. 
false floor, consisting of a single layer of firebrick, separates 
the combustion chamber from the air inlet ducts each 
of which contains an oil burner. The heat from this 
partition floor helps to warm the air-before it reaches the 


rear and enters the furnace at the burner. Each of the | 


smaller boilers is equipped with two air ducts and burners, 
and each of the 500 horse-power units with three. Oilis 
delivered to the fuel valves at 30 lb. per square inch pres- 
sure, while steam is taken directly from the boilers through 
throttling valves reducing it to 75 lb. pressure. Each 
burner is made up of duplicate 10ft. lengths of jin. cil 
pipe and jin. steam pipe, which connect the valves at the 
front of the boiler with the burner at the rear. Besides 
the steam and oil supply valves, there is a third or blow- 
out valve, by means of which steam can be turned in to 
blow all oil out of the fuel pipe when shutting down the 
burner. 


THE Kienast steam turbine, which was recently de- 
scribed in the columns of our contemporary, Power, is an 
impulse turbine with partial admission, and passages by 
means of which the direction of the steam is reversed after 
passing across the wheel axially and made to act on the 
blades from the opposite side. The blading is divided 
radially into three chambers by fins inserted inte the con- 
cave inner faces of the blades ; and the blades have T-slots 
at their lower extremities, and are strung upon a disc 
having a corresponding T-rail upon its periphery. In the 
admission nozzles and passages the steam is expanded from 
the initial to the back pressure, and gradual enlargement of 
cross section is provided in the other passages to permit 
the passage of the same volume at the diminished velocity. 
The system is best adapted for the high-pressure ranges of 
the expansion, as the impracticability of making the 
reversing passages above a given size places an early limit 
on their possible capacity where the volume of steam is 
increased by expansion to the low absolute pressures used 
with condensing turbines. Additional wheels must in 
such cases be provided. Some tests made at Charlotten- 
burg Technical College on a turbine of about 35 horse 
power showed a steam consumption of 29.82 to 67.93 lb. 
per brake horse-power hour, the Rankine efficiency rang- 
ing from 0.413 to 0.290. 


TRANSPORT appliances used in connection with the 
movement of material through a factory, states the 
Electrical Review, generally answer their purposes very 
effectively, and are liable to be regarded as automatic 
machines which require no skilled attention. This par- 
ticularly applies to the small winches and hoists which 
are used for rapid transport or haulage purposes, and 
which are frequently situated in somewhat inaccessible 
places, making inspection very difficult. In most of these 
appliances, in order to stop the motor and therefore the 
gear promptly after the current has been interrupted, 
there is usually a small solenoid-operated brake which 
applies itself to a revolving drum as soon as the current 
is cut off, and hence stops the gear at once. It is advisable 
to inspect these brakes very ferquently, inasmuch, as 
quite apart from ordinary wear, there is a considerable 
amount of danger of excessive wear being established due 
to the following cause, if judicious overhaul is not frequently 
mage. It will be noticed in a good many of such winches 
that the surface of the drum on which the brake shoes 
press may become very much worn and scored, and any 
roughness or inequality of this nature not only depreciates 
the life of the hoist, but makes the smooth working of the 
brake gear almost impossible. This particularly applies 
to cases where the brake blocks are of cast iron. Where 
such scoring is noticed the brake blocks should be taken 
down, and it will probably be found that there are some 
very hard spots in the casting. These are very frequently 
formed by the chilling effect which occurs during the cast- 
ing of the blocks, and hence care should be taken to avoid 
castings which contain these local chills, inasmuch as 
they act almost like a lathe tool and score the drum surface. 
A considerable amount of wear could be traced -to this 
cause, which, therefore, should receive special attention. 








MISCELLANEA, 


THE recent riot at the Federal Building, Los Angeles, 
will be reproduced at the trial of those arrested by motion 
picture films, and shown to the jury on a screen. It will 
be the first time in the history of jurisprudence that such 
evidence will have been introduced. While the riot was 
at its height a moving picture company, with the newest 
model machine, had an operator on the scene, and his 
films show the entire actions of those persons who are 
charged with having caused disturbance. 


Ir is reported that the German Ministry of War has 
assented to the formation of a volunteer corps of airmen, 
who will place themselves at the disposal of the War-office 
in case of war, and will also give their services at 
manceuvres and on other occasions in time of peace in 
return for suitable remuneration. The c8ndition for 
membership is German nationality and the possession 
of a German air pilot’s certificate. The corps will be 
controlled by a commander with a staff. It is expected 
that from fifteen to twenty airmen will take part in the 
Imperial manceuvres. 


AN interesting report concerning irrigation by sun 
power is made by the British Consul at Alexandria, who 
comments on the arrival from Philadelphia of the Shuman 
sun-heat absorber. The plant is being erected at Meadi, 
near Cairo, and will be used to pump water from the Nile 
to irrigate the surrounding land. Several improvements 
have been added to reduce the cost of working. In Egypt 
both coal and other kinds of fuel are expensive, says the 
Consul, but plenty of sunshine can be relied upon at all 
times of the year, so that the experiments with this 
practical sun-power plant will be of much interest to 
agricultural enterprise. 


THE Electrician calls attention to the fact that no 
electrical engineer is included among the members of the 
Royal Commission appointed to consider the supply of 
oil fuel for the Navy. This omission, it is pointed out, 
seems to indicate that those responsible for the appoint- 
ment of the Commission are unaware that the terms of 
reference of the inquiry involve, implicitly at least, an 
electrical problem of the first order. For many purposes 
the employment of electrical transmission is a necessary 
accompaniment of the use of oil fuel in internal combus- 
tion engines, and our contemporary therefore expresses 
the hope that the Commission will not fail to include an 
investigation of this subject within the scope of its 
inquiry. 

THE amount of coal dust necessary to transmit a dust 
explosion is about one gramme per cubic metre of air. 
Such a quantity is frequently found, especially where’ high 
speed haulage is used. The most direct way of obtaining 
safety from it is by preventing its formation. This can 
be done at the start by the use, for example, of hydraulic 
power to bring down the coal wet, and by enclosing tubs 
as thoroughly as possible. It can be removed to some 
extent by brushing, or, much better, by a fan collector. 
It can be kept down by sprinkling with water, or, a more 
recent suggestion, by the use of a binder, such as soap or 
caustic soda with water. In a mine with the coal dust 
either removed or fixed, the danger of a local ignition of 


| gas spreading through the workings would be entirely 


removed. This would not, of course, lower the standard 
of electrical plant, for all the conditions which apply to 
safety against ignition extended to prevention of shock. 


THE response to the action of the Commercial Motor 
Users Association in formulating a scheme for the organi- 
sation of night shelter accommodation for commercial 
motor vehicles has been most gratifying. The special 
committee to deal with this matter has met on several 
occasions, and hopes shortly to be in a position to publish 
the first list of recognised depéts in various parts of the 
country, where night shelter for petrol and steam vehicles 
and accommodation for drivers and their mates may be 
obtained. It is interesting to note that the Association 
is enjoying the co-operation of the county and borough 
chief constables, and of the municipal corporations, and 
arrangements have already been made for cattle and 
other market places to be utilised as night standage for 
these vehicles: The secretary of the Commercial Motor 
Users Association, Mr. Frederick G. Bristow, 89, Pall 
Mall, S.W.,+will be pleased to forward particulars of the 
scheme to persons interested. 


WHILE the necessity of providing for expansion in 
long ranges of steam pipes is generally recognised, steam 
users sometimes overlook the importance, where such 
an expansion arrangement consists of a_ stuffing-box 
device and the ends of the length of piping are not anchored 
fast, of providing guard bolts to prevent the two parts 
being drawn asunder. The danger arising from the 
absence of such a provision is drawn attention to in 
Vulcan, and a failure is mentioned which occurred at a 
tinplate works in Glamorganshire on March 16th last. 
There was a short length of pipe between the engine stop 
valve and the steam main leading to the boilers. The 
steam main and the short length were each fitted with a 
stuffing-box arrangement, but while that in the main was 
furnished with guard bolts, the short branch piece was 
not so provided, and when the pipes were put into opera- 
tion the two parts of the short length were drawn asunder 
and allowed steam to escape, and scalded a labourer who 
was assisting on the job. 

From the report of Mr. F. Sumner, the City Engineer of 
London, we understand that, during the year 1911, four 
miles of disused overhead wires were removed. Private 
owners of overhead wires in use numbered 135, and the 
telephone service possessed about 735,824 spans cross- 
ing public thoroughfares. Notifications of detective 
materials, broken wires, &¢., were issued to owners in 
9030 cases. The Post-office gave notice of intention to 
open telephone manholes on 4052 occasions, and laid 464 
new services. The City of London Electric Lighting 
Company laid 206 new services and constructed 39 new 
street boxes, and the Charing Cross Company laid 288 ser- 
vices. The County of London Electric Supply Company 
laid mains from Deptford to City-road, along a total of 
1400 yards in the City. The engineers found the footways 
so crowded with other pipes and mains that they were 
compelled to lay the mains under the carriage-way. Only 
35 out of 100 private clocks fixed above the public ways 
of the City are synchronised from Greenwich. 








176 THE ENGINEER Ava. 16, 1912 











UNIVERSAL RADIAL DRILLING MACHINE 
JOSHUA BUCKTON AND CO., LIMITED, LEEDS, ENGINEERS 


( For description see page 174) 
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The Charlestown Curve Derailment. 


In another column we give an abstract of the 
evidence on which Colonel Druitt has based his 
conclusions regarding the railway accident known as 
the Charlestown Curve derailment, which occurred on 
June 2Ist last. Supposing for a moment these 
conclusions to be correct, it is hard to understand why 
such accidents have not been more frequent in the 
past. The Lancashire and Yorkshire Company has 
for twenty years and more successfully run many of 
its fastest trains with radial tank engines of the type 
concerned in this derailment, and the mileage they 
have covered has been immense. At the present 
time it has 330 of these locomotives in service. They 
work 80 per cent. of the passenger trains, including 
quite a number of expresses, and they run 61 per cent. 
of the passenger engine mileage. The reputation of 
these radial tank engines is that they are extremely 
easy on the road, and, consequently, on themselves, 
the flanges of the wheels keeping wonderfully round 
after running thousands of miles. We _ believe, 
moreover, that we are right in saying that they 
remain out of the shops much longer than other 
engines. - The Lancashire and Yorkshire Railway has 
many curves with heavy gradients, and exactly 
similar conditions which obtained on June 21st, and 
which Colonel Druitt thinks led to the accident, must 
have prevailed hundreds of thousands of times, not 
only on it, but also on the London and North-Western 
and other lines that use radial tank engines for fast 
trains, without any trouble being experienced. In 
the present case the evidence went to show that when 
last inspected previous to the accident the permanent 
way, which was admittedly of the best, was found to 
be in good order, and in view of this it is hardly to be 
wondered at that Colonel Druitt should come— 
wrongly we think— to the conclusion that, notwith- 
standing its immunity from accident in the past, the 
radial tank engine had failed at last. As we read the 
report, however, we take it that his opinion was that 
it was not the type of engine alone, nor the speed 
alone, but these two conditions combined which 
caused the derailment. Though we cannot concur 
with him regarding the unsuitability of the radial 
tank engines properly to carry out the work assigned 
to them on so many lines in this country, we are 
inclined to agree that in the present instance excessive 
speed may have been an important factor in the 
case. It will be remembered that the company 
had within the last eighteen months laid down a speed 
restriction of 45 miles per hour over the particular 
curve in question. Apparently the speed at the time 
of the accident was nearly, if not quite, 60 miles per 
hour ; the fireman admitted that it was from 50 to 
55 miles just prior to the accident, and other wit- 
nesses spoke to speeds considerably higher than this. 
Such a speed as 60 miles per hour—if it were used 
—over a curve on which a 45 miles limit is imposed 
would, to say the least of it, be unwise. 

There have, unfortufiately, been many cases of the 
road being thrown out of alignment by engines 
running at an unsuitable speed. This was particularly 
so in the nineties. In 1891 there was one; in 1895 
there was another, and in 1898 three cases were 
reported on by the Board of Trade where four wheels 
coupled tank engines with a trailing bogie so knocked 
the road about that derailments occurred. In July, 
1904, there was a similar accident on the Bettws-y- 
Coed branch, but in that case the permanent way was 
carried on foundations which were not of the best. A 
tank engine was concerned in the Loughor accident of 
October, 1904, out of which case arose the request: of 
the Board of Trade, as mentioned by Colonel Druitt in 





his present report, that the Associated Companies 
should appoint a committee to inquire into the 
behaviour of tank engines. An accident at Friezland 
was fully noticed in our editorial columns in the issue 
of November 26th, 1909. We felt as sceptical as to the 
conclusions to which Colonel von Donop came regarding 
it as we do concerning some of those of Colonel Druitt 
in the present instance. In the former case there was 
only a trailing radial axle and the fixed wheel base was 
15ft. 6in. The Charlestown Curve engine had 
leading and trailing radial axles, and referring to 
them the report states that :—“‘ The behaviour of the 
radial axle-boxes may be uncertain and one might 
become stuck in its guides, with the result that the 
fixed wheel base would become 16ft. 54in. instead of 
8ft. Tin., and though there are engines with this 
amount of fixed wheelbase they are not suitable for 
use with high-speed passenger trains.” Apparently, 
however, there was no such failure of the radial spring. 
Colonel Druitt also refers in his report to the derail- 
ment on the Lancashire and Yorkshire Railway at 
Waterloo, near Liverpool, on July 15th, 1903. In 
this case also a four-wheel coupled tank engine with 
leading and trailing radial axles was drawing the 
train, and high speed over a sharp curve also figured 
in the accident. It was generally assumed that the 
mishap was due to the dropping of the spring of the 
right trailing wheel, but, we believe, the company 
never acknowledged that this was the cause. Colonel 
Druitt also inquired into the Waterloo accident, and 
he suggests that the present disaster throws some 
light on the former derailment. 

We contend, however, that the case against 
the radial tank engine has by no mears 
been clearly made out. In the first place, the 
tank engine is no more of a sinner as regards de- 
railments than the tender engine. According to 
White Paper Cd. 2538, in 20 years 54 tender engine 
derailments were inquired into as compared with 55 
tank engine derailments. These figures certainly do 
not point to any inherent defect in the tank engine as 
such, and considering the numbers of train journeys 
which are made yearly, and the numbers of curves 
with all sorts of gradients which are negotiated safely 
each and every day, it is difficult to say that under 
ordinary conditions there is special danger either in 
the permanent way or in the engines of whatever type. 
It is hard to see, as we said at first, why, if the 
radial tank engine is wrong in design, the pre- 
sent type of accident is not continually occurring. 
But if we cannot, in the face of the daily and almost 
hourly recurrence of similar conditions, reconcile 
ourselves to all of Colonel Druitt’s findings, we have no 
hesitation in accepting his recommendations as to 
speed restrictions. We also agree with him that it 
must be difficult for a driver when running over a good 
road and down steep gradients to distinguish between 
such speeds as 45, 50, and 55 miles per hour, though 
some drivers are exceedingly clever at gauging the 
speeds at which they are travelling. The use of speed 
recorders is suggested in the report, and to this no 
objection can possibly be taken, except that of the 
expense of fitting. This, however, is not very great, 
and the cost would be justified by the automatic 
record made by the locomotive of its work during each 
day. Seeing the very extensive use made of such 
instruments on the continental railways, itis somewhat 
surprising that there are not more employed in this 
country. In conclusion, we would refer to the six- 
wheeled coach on which the coroner’s jury fixed the 
blame at the time of the inquest. This coach, it will 
be remembered, came between other heavier stock. 
Such a position was unfortunate, but we admit that it 
was the only practicable position, while the use of a 
vehicle weighing twice‘as much was out of the question. 
In our view there was no evidence to support the 
theory that this coach caused the derailment. In- 
deed, the position of the engine and the fact that it 
was derailed are against this conclusion. 


Great Britain and South African Trade. 


Tue South African Union Parliament was expected, 
during its session just closed, to pass a Railway Con- 
struction Bill, involving the expenditure of £2,238,156 
on new lines. Almost at the last moment this Bill 
was dropped, and as the conditions under which 
the railways are to be worked permanently come into 
force next year, there is little chance of its ever being 
passed. The proportion of the amount named to 
be spent in the purchase of material in Great Britain 
worked out at a million and a-half, and all this is 
now lost as far as the home manufacturer is con- 
cerned. Fortunately, our rolling mills are busy at 
present, but this is not always so, and the irony 
of the thing is that when, say, a year from now, 
material is “wanted, the Union Steel Company will 
be ready to supply it. The terms which this company 
has arranged with the Union Government virtually 
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amount to a monopoly, and the agreement covers 
a period of sixteen years. During all this time the 
Government supplies the company with “ scrap” 
at £1 a ton, and takes all the steel rails, &c., required 
for all the provinces at a price to be arranged. Great 
objection was made to the agreement at the time it 
was announced by the South African Press, on the 
ground that by giving this company such terms all 
who subsequently wished to manufacture steel locally 
would be at an apparent disadvantage. So far, 
however, no protest has been entered on behalf of 
the home manufacturer. 

It is clearly the right of any country to arrange its 
tariffs and conditions of trade to suit its own peculiar 
circumstances, but these are usually of a kind ad- 
mitting of periodical adjustment. The present 
arrangement is of a pet.nanent character, and has 
not even the support of the people, for the proposal 
was originally made by the Transvaal legislature 
when it was a separate entity, and forced on the 
Union as an unwelcome legacy by the dominant 
Transvaal element in the Union cabinet. If the 
stake of the British taxpayer in South Africa were 
reckoned up it would be found to be not far short of 
half the National Debt. Steel making and industries 
more or less dependent on it represent the means of 
existence of half the population of the British Isles. 
And yet, without any consideration for British 
interests from the other side, the people of South 
Africa have allowed the absolute shutting ouv of the 
basis product for sixteen years. Worse than this 
is the fact that the British manufacturer has made 
no protest. Doubtless, when the next depression of 
trade sets in the conditions set up by the agreement 
referred to will be keenly felt, but meanwhile the 
case is allowed to go by default. And this is the 
beginning of the end. It was pointed out recently 
in these columns that it is not a far ery from the blast 
furnace and the rolling mill to the fitting shup and 
the erecting pit. 

The conditions relating to skilled labour and the 
high rate of wages ‘obtaining in South Africa are 
recognised to be unfavourable to the establishment 
of engineering works, and they must remain so for 
a long time to come. Under normal conditions, 
and even against a high tariff, a considerable oversea 
trade would be assured for many years, but com- 
petition against a national concession is an impos- 
sibility. It is not conceivable that this will remain 
the only concession. With sucha precedent to plead, 
those wishing to establish monopolies in other de- 
partments of trade can meet with but little effective 
resistance, and a country committed to such a course 
must eventually, although to its own cost, cease to 
be a market for the products of other countries. It 
will be interesting to watch the development of the 
steel industry in South Africa. The conditions are 
all in favour of the monopolists, and this is, perhaps, 
from an outsider’s standpoint, the most hopeful 
feature. The new company with such a large 
market entirely at its mercy, is not likely long to 
enjoy an envious popularity, more especially as its 
unchailengeable prices have to come out of the public 
purse. In the palmy days of Transvaal Republic 
concessions, difficulty was experienced from unin- 
terested quarters to such an extent that they were one 
by one either cancelled or bought out. But, what- 
ever the result of this unwelcome experiment may 
be, the indications are all in the direction of encourag- 
ing industries in South Africa, and British manufac- 
turers will do well to follow the trend of affairs with 
the view of establishing themselves in the country. 
It is not so long ago that, in order to meet the emerg- 
ency arising out of prohibitive tariffs, a well-known 
English dynamite company transferred parts of its 
energies to Natal, where it now produces and supplies 
on profitable lines. Consequent on the passing of 
the Patent Law in England recently, a number of 
foreign firms found it expedient to move part of their 
works to this country rather than forfeit their trade. 
In the same way those here who wish to retain a 
South African connection must, it would seem, 
ultimately become producers in that country. 


Railway Traction and the Explosion Engine. 


THE arrival of the internal combustion engine in its 
present compact and highly efficient form has added 
a fresh alternative to the possible solutions of the 
problem of railway transport. Motor omnibuses run- 
ning on the highways have taken from the railways a 
great deal of suburban traffic, and the effort made by 
the railway managements to recover the lost ground 
has so far been in the direction of electrification. 
The adoption of electric operation has been materially 
hindered by two distinct causes, one the great cost 
of conversion, and the other the difficulty of choice 
between the direct and alternating-current systems. 


It is to be feared that even additional deiay may result | that the 
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from the entry into the field of competition of the 
explosion engine. This newest rival may be regarded 
as comparatively untried for this work, but it pre- 
sents the attraction that if it should prove suitable it 
would have nearly all the good features of the electric 
system without its drawbacks. It would avoid the 
costly overhead, or underneath, construction required 
to convey the electric energy, and the expensive gener- 
ating station, sub-stations, cables, &c. But it would 
doubtless prove to have disadvantages of its own even 
in these directions. The cost of equipment might 
prove more expensive than promoters expect, and the 
cost of renewals and repairs might conceivably more 





than balance any gain on capital charges. Only 
experience can determine this, and although some data 
is available for estimation, there is nothing approach- 
ing the abundant material on record in the case of | 
steam and electric traction. Nevertheless expe- 
rience of running petrol-electric cars on the Hungarian 
railways seems to show that the total costs per mile | 
are only about half those of steam motor coaches. 
At the meeting in July, 1910, of the International 
Railway Congress, Mr. C. P. Clark, the reporter for 
the United States on this question, advised caution, 
and remarked :—‘ The question of first expense, | 
cost of repairs, and depreciation cannot be satis- | 
factorily determined by the performance of isolated 
cars under different weather and topographical pet 
ditons where the prices for the same kind of fuel and 
service vary greatly.” For these reasons it is best to 
regard the question as an open one. The reason why | 
power costs in electric schemes are able to compete | 











. . . . . . } 
with similar figures for steam traction in spite of | 


transmission losses is that the steam engine is much | 
more economical of fuel in large sizes than in small, 
and that the highly efficient condensing turbine cannot | 
be applied to a locomotive. With the internal com- | 
bustion engine it is different ; the engine is as econo- | 
mical in 10 horse-power rmits as it is in 1000 horse- | 
power units, and the form of engine, which is, of course, | 
reciprocating and non-condensing, is as suitable for | 
locomotive use as for a central station. 





The limit of | 
size operates indeed in the reverse way from that in a | 
steam engine. In an explosion engine it is impracti- | 
cable to make the cylinder of more than a certain | 
diameter, and there is every reason to put in small 
units rather than large ones. For this reason it is 
not likely that internal combustion engine locomo- 
tives comparable in size with steam locomotives will 
be as useful as motor coaches, with or without one 
or more trailer cars. The smallness of the unit 
tends also to diminish the weight per horse-power. 


Experience with racing motor cars has enabled 
designers to produce petrol engines which will | 


run with silence and ease at very high speeds, thus 
producing great power from small size. Units of 
perhaps 200 horse-power are about the size which at 
the moment are likely to be most useful for railway 
work. Considerable numbers of gasoline motor coaches 
are now running in America, and about as many 
on the Continent ; there are also a few here. Many 
of the American cars are designed on motor car lines 
with clutch transmission and a gear box for starting 
and hill climbing. It is questionable, however, 
whether these devices, easily as they can be employed 
for road conditions, are really as suitable for the harder 
conditions of railway work as some partially or wholly 
electric or hydraulic system. It must be remem- 
bered that the weight, and therefore the momentum, 
of the railway vehicle is much greater than that of the 
motor car or wagon, and that the former runs on steel 
tires and not rubber. The conditions are therefore 
harder, and a driver only partially skilled would be 
likely to damage the transmission gear when letting 
his clutch in at all fiercely. It is, however, a 
simple matter to convert the horse-power given 
by the engine into electric power and to convey the 
latter to motors attached to as many axles as may be 


necessary. 
At the above-mentioned Congress in 1910 
it was reported that in America “The marked 


tendency of the past three or four years, based upon 
the numbers built, is unquestionably in favour of the 
car operated by gasoline and without the additional 
electrical complications, but this by no means proves 
that the experiments of the néxt three or four years 
may not introduce new features giving even more 
satisfactory apparatus at less cost and susceptible of 
even cheaper operation.” Since the date of this 
report substantial practical advance has been made, 
and at least one very promising petrol-electric system 
has been tested on the South African railways. There 
is naturally a loss due to the double conversion of 
mechanical power into electric power and back again, 
but it is possible to avoid almost the whole of it by 
modifying the electric arrangements in accordance 
with one of the several practical suggestions to that 
end which have been made in recent years, so 





electric gear is only active when 


accelerating or hill climbing, and that when 
running at other times the drive is direct and no 
current passes. This removes the main objection to 
the system, and there remains only the weight of the 
extra gear, which is certainly a disadvantage, although 
it need not perhaps be so great as materially to damaye 
the success of such schemes. A further gain in having 
electric transmission for suburban railways carrying 
very heavy traflic, especially where stations are 
unusually close, is the possibility of storing up the 
energy hitherto lost in braking and in giving it out 
again when accelerating. With the ordinary mechani- 
cal braking a very large proportion of the energy sup- 
plied to the train is not used for train propulsion at 
all, but disappears in grinding away brake blocks, &«, 
Electric braking enables this disadvantage to he 
removed to a considerable degree. Another method 
of avoiding some of it is that adopted on the Central 
London Railway, where the stations are on hill crests, 
so that the trains tend to stop on entering stations 
and accelerate on leaving them by the action of gravity 
alone. The chief objection brought against explosion 
engines is their lack of flexibility. They will not run 
at very low speeds and they lose some of their excel- 
lent economy in fuel by being subjected to rapidly 
varying loads. Here again electric transmission is 
of assistance, as it enables the engine to be run at a 
more uniform speed ; indeed, so far is that the case 
that there is a reasonable prospect that a heavier and 
cheaper fuel than petrol could be used. The engine 
would need, however, to be started on petrol or by 
the use of storage cells or other auxiliary. 

Every railway management in this country to 
whom this alternative means of meeting competition 
seems at all attractive will be concerned to see how 
far it would lead to economy in train hauling charges 
if adopted on any scale. There is little experience 
on which to draw, but the engine with its gear 
needs only one attendant, and there is no boiler to 
call for the services of a fireman. There should there- 
fore be economy in that direction. On the other 
hand, the trains would need to be shorter and therefore 
be more in number. Nevertheless, as was pointed 
out at the 1910 Congress: ‘‘ Circumstances appear to 
justify the belief that apparatus of this kind alone 
will enable steam railroads to protect passenger 
business which otherwise will be lost to them.” There 
is every reason, therefore, why the progress of the 
explosion engine as applied to this work should be 
closely watched. Although we have so far mentioned 
only the suburban traffic, there are reasons for re- 
garding branch line traffic as equally suitable for such 
experiments. In many instances branch lines are 
handled by steam motor coaches, and it would be 
reasonable to anticipate that explosion engine coaches 
would at once be capable of doing their work. Petrol 
engine designers and builders are full of work just now, 
and the possible use of the engine for railway work has 
received less attention than its surface potentialities 
would justify. The possibilities, however, of a large 
market in this direction must ensure the subject 
receiving, sooner or later, the attention which its 
importance warrants. 











LITERATURE. 
Internal Combustion Engines and Gas Producers. By 
C. W. Askling, M.E., and E. Roesler, M.E. London: 


Charles Griffin and Co., Limited, Exeter-street, 

Strand. 1912. 12s. 6d. net. 

Tuts book is divided into two parts. In the first, 
the fuels, viz., gas and oil, used in internal combus- 
tion engines are considered, together with their 
characteristics and methods of preparation. In the 
second part, gas and oil engines of a great variety 
of types are described. The information given is 
of a general character, but a large proportion of the 
engines and producers described are of Swedish 
origin. In comparing the different action of steam 
and internal combustion engines it is stated that 
“the steam engine may therefore be said to work 
with an open fireplace, but the internal combustion 
engine, on the other hand, with a closed one,” an 
analogy which is difficult to follow. The heat losses 
are mentioned, but their effect on thermodynamic 
efficiency is treated in a vague manner, and no 
discrimination is made between the avoidable and 
the unavoidable losses. The authors compare the 
value of fuels by their ‘‘ heat price,” defined as the 
cost of one million B.Th.U. rendered available on 
complete combustion of the fuel, and this heat price 
both for England and the United States is given for 
a certain number of fuels, such as illuminating gas, 
anthracite, heavy oils, paraffin and petrol. These 
heat prices vary largely:—In England from 3d. 
for bituminous coal and 15d. .or heavy oils, up to 
110d. for petrol. 

Such fuels as illuminating gas, producer gas (both 
pressure and suction), blast furnace gas, light and 
heavy oils and alcohol, are described, and the practical 
difficulties met with in their production or applica- 
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tion are explained in an impartial manner. It is 
pointed out that gas producers can only utilise 
certain classes of coal, and it is stated that ‘it is 
the great want of adaptability of the coal producer 
in regard to different kinds of fuels which is its most 
striking feature in comparison with the modern 
steam plant which generates cheap steam by means 
of even the worst kinds of coal.’’ A considerable 
amount of information is given in connection with 
producers using bituminous coal, and the experi- 
ence gained in Sweden with peat gas producers is 
described in some detail. The peat gas producers 
described, however, are only capable of dealing with 
peat containing less than 40 per cent. of moisture, 
and the recent work done in gasifying peat with 
60 per cent. of moisture is not even referred to. In 
connection with blast furnace gas the various scrubbers 
used for removing dust, both stationary and rotary, 
are described, and it is stated that with the Theisen 
rotary washer the percentage of dust can be reduced 
from 4 to 0-03 grammes per cubic metre, and that 
the power required to do this can be taken as not 
more than 0-25 horse-power per 1000 cubic feet. 

The combustible oils are described in a short 
but effective manner, including the physical and 
mechanical qualities they should have in order to 
be suitable for use in oil engines. The authors 
divide these oils into three categories, viz., light, 
having a specific gravity of 0-65 to 0-76; medium 
heavy oils, specific gravity 0-76 to 0-86; and heavy 
oils, specific gravity 0-86 to 0-94. This seems a 
satisfactory division and might well be adopted. 

The information referred to above is contained in 
the first two chapters of Part I.; in the third chapter 
the general principles of design of gas producers are 
considered in detail, and rules are given for deciding 
on the necessary dimensions, 

A somewhat remarkable test with a 150 horse- 
power Deutz suction gas plant is quoted to show how 
the efficiency depends on the amount of steam. 
With a scanty amount of steam the efficiency was 
82-6 per cent., and with a plentiful addition of steam 
it was 86-2 per cent. These are very high figures, 
but they are given on the authority of Professor Josse. 

Chapter 4 consists of general rules for the care of 
suction gas plants. In Chapter 5 producer plants 
built by various makers are described, and illustrated 
by sections and elevations, some of which are old 
friends. The descriptions, however, are good, and 
some valuable information is given. 

In the first chapter of Part II. the four-stroke, 
two-stroke and six-stroke cycles of internal com- 
bustion engines are shortly described; and in 
Chapter 2 general descriptions of various gas engines 
with more detailed description of the component 
parts are given, the various ignition systems being 
treated with much detail. With regard to the 
jacket cooling water it is pointed out that the colder 
the water the greater will be the frictional loss ; 
on the other hand, if the cooling water is too hot, 
the lubrication will be affected and again greater loss 
will occur, and, in support of this statement, an in- 
teresting table is given in connection with an auto- 
mobile engine running at 1100 revolutions per minute, 
in which the cooling water temperature was varied 
from 56 to 212 deg. Fah. At 149 deg. Fah. the 
best results were obtained, and at the lower tempera- 
ture of 56 deg. the diminution in power was 6-6 per 
cent. and the increase in consumption 19-4 per cent. 
At 212 deg. the diminution in power was 1 per cent. 
and the increase in consumption 1-6 per cent. It 
is pointed out that consumption of lubricating oil 
varies enormously, and it is stated that medium 
sized Diesel motors require 0-13 gramme per brake 
horse-power-hour, as the result of eight months’ 
running at the Norrképing Electricity Works. 

Various methods of governing gas engines are 
described, and the methods of carrying out these 
principles by various firms are illustrated by means 
of unusually clear sectional drawings. In discussing 
the question of inlet ports, it is stated that the greatest 
difficulty lies in the introduction of the charge without 
giving rise to eddying motion. This appears a reason- 
able statement, but recent experiment has shown 
that without this eddying motion the rate of propaga- 
tion of the flame would be so slow that only a portion 
of the charge would be burned before the exhaust 
opened. One may even go so far as to say that with- 
out the eddying motion induced by the incoming 
charg» gas engines would not be a practical possi- 
bility. 

In Chapter 3 oil engines of all kinds are considered, 
and some pages are devoted to carburetters and oil 
pumps. A table is giver showing the weight of 
fluid that will pass through a capillary orifice at 
verious temperatures, water at 59 deg. Fah. being 
taken as 100; and figures are given for pure alcohol, 
methylated spirits, petrol and paraffin. The figure 
for petrol is 88-5 at 59 deg., and that for paraffin 
is 15-5. Several semi-Diesel engines are described, 
but only one Diesel engine, namely, that manufactured 
by the Swedish Diesel Motor Company, in which the 
air pump is driven by a lever and link attached to the 
connecting-rod. Motor car engines of various con- 
structions are described, and also engines suitable for 
flying machines. 

There is a short chapter on combustion, with 
reproduction of some of Professor Dixon’s experi- 
ments of flame propagation, a d the book concludes 
with a chapter on the calculation of thermal efficiency, 





mean pressure, size of cylinders, &c., together with a 
description of various installations of gas and oil 
engines in Sweden. 

On the whole, the information given in this book 


is reliable, and the explanations are clear. It will 
form a good book of reference. 
American Electric Centrai Station Distribution 


Systems: Their Design and Construction. By 

Harry Barnes Gear and Paul Francis Williams. 

London: Constable and Co. Price 12s. 6d. net. 
Wurst there is a great deal in this book which cannot 
fail to interest all desirous of gaining knowledge of 
central station distribution systems, having regard to 
the title it is scarcely necessary to say that the work is 
not altogether in conformity with the English engi- 
neer’s requirements. The book, however, is written 
on practical lines, and contains some useful informa- 
tion. This is particularly true of the chapters on 
transmission and conversion, voltage regulation, line 
transformers, secondary distribution, special schemes 
of transformation and protective apparatus. We do 
not contend that the remainder of the chapters are 
without merit, or that they are entirely devoid of 
interest to engineers in this country, but the sections 
just referred to appear to be the most useful to those 
concerned with English central station practice. The 
chapters on overhead construction are certainly clear 
and concise, but some of the schemes described are not 
likely to meet with favour in this country. In one 
part of the book, for example, there is an illustration 
of three large transformers supported at the tops of 
transmission poles, and apparently the poles are 
erected in public thoroughfares. 

Problems associated with overhead line construction | 
are rapidly becoming of greater importance to English 
engineers, and we do not doubt that some of the | 
information which the authors have provided will be | 
appreciated, but when using books of this description | 


it is always well to remember that the restrictions | . 


imposed with respect to the erection of overhead | 
transmission lines in this country differ very materially 
from those which prevail in America and other parts 
of the world. 

What has been said with regard to overhead construc- 
tion applies to some extent to the section on under- 
ground construction, for the systems described are 
naturally those which have met with favour in 
America. But when we turn to the chapters on 
transmission and conversion voltage regulation, line 
transformers, special schemes of transformation, and 
protective apparatus, we find much which should help 
English and American engineers alike. The authors 
have certainly exercised considerable skill in getting 
a great deal of information into a small space, but in 
several places they have omitted reference to one or 
two important points. For example, in dealing with 
the question of the voltage regulation of rotary con- 
verters no mention appears to be made of the use of 
the rotary alternating current booster. Indeed, this 
part of the subject has not received anything approach- 
ing adequate attention, for apart from omitting to 
describe the alternating booster, no attempt has been 
made to indicate what system of voltage regulation 
should be adopted for given conditions. Again, like 
many other writers on electrical subjects, the authors 
have overlooked the fact that besides the motor 
generator and rotary converter there is another type 
of machine used in sub-stations, known as the motor 
converter. In fairness to the authors, however, we 
have to remember that the motor converter is a 
machine which does not appear to have met with 
favour in America, although it is now fairly extensively 
used in England and other parts. 

We also have to find fault with the authors for 
neglecting to deal with the use of inverted rotary 
converters. It is true that they make reference to 
the desirability of fitting rotary converters with 
reverse current relays, but the remarks might lead the 
reader to believe that it is impossible to use a rotary 
converter for changing continuous current into 
alternating current. It is an established fact, how- 
ever, that by using a special exciter whose voltage 
increases rapidly with a small rise in speed, rotary 
converters can be employed for changing continuous 
current into alternating current even when the latter 
is supplied to an inductive load. 


We consider that the authors’ instructions for start- 


ing rotary converters would have been made more 
intelligible by the provision of a few wiring diagrams, 


and particularly in connection with the system of | 


starting, by switching the current at reduced pressure 
on to the slip rings. The method of obtaining the 
correct polarity at the commutator end should have 


been explained in detail with the aid of one or two | 


simple sketches. 

In connection with the question of starting rotary 
converters on the direct current side, we have come 
across a rather peculiar statement which seems to 
indicate that the authors are dealing with a Somewhat 
unusual method. The statement in question is as 
follows :—‘‘ When started from the direct-current 
side a rheostat is used in series with the armature as in 
starting a direct current motor. The starting current, 
however, has two paths, one through the converter 
windings from brush to brush, and another through 
the collector rings to the transformer coils, and thence 
back to the converter armature. When the converter 
is turning slowly, the frequency of reversal of the 





| edition. 








current through the transformer coils is low, and the 
choking effect is small. The starting current from 
the direct-current side is therefore more than that of a 
motor of the same size without load.” 

Now, from this it appears that the authors are 
assuming that the secondary windings of the trans- 
formers are directly connected to the slip rings of the 
transformers, and that the switches and synchronising 
gear are in circuit with the high-tension side. This, 
however, is quite contrary to the usual practice, for, as 
a rule, switches are interposed between the secondaries 
of the transformers and the slip rings and the synchron- 
ising lamp are connected across the two sides of the 
switches. Under these conditions the rotary converter 
can be started up as a direct-current motor pure and 
simple, and the current which it draws from the line 
will not circulate through the transformers, and its 
value will not be in excess of that taken by an ordinary 
direct-current motor of the same size and output. 
The method, however, is not without interest, since it 
would appear to dispense with the low-tension switches, 
whereas with the method which we have just referred 
to, and which is commonly employed in this country, 
both high and low-tension switches are used. 

There are various other points which might be con- 
sidered in connection with other parts of the book, 
but limitations of space prohibit us dealing with them. 
We should state, however, that besides the chapters 
we have mentioned there are others on systems of 
distribution, cable work, distribution economies, 
properties of conductors, and alternating-current 
circuits. 
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LE LABORATOIRE D’ESSAIS. 


THE report on the working of Le Laboratoire d’Essais 
du Conservatoire National des Arts et Métiers has just 
been prepared and published by M. Douane, a member of 
the technical commission of the Laboratory. This insti- 
tution, the seat of which is at Paris, was founded in 1901 
in consequence of a convention entered into by the Minis- 
ters of Commerce, and Port and Telegraphs, the Conser- 
vatoire National des Arts et Métiers, and the Paris Chamber 
of Commerce, and it got fully to work in 1905. Its object 
is to allow manufacturers, merchants, and others to submit 
raw materials and manufactured articles of every kind to 
mechanical, physical, or chemical tests or to machines 
designed to gauge them. Its scope includes the whole 
of physics with the exception of electricity; metals ; 
materials of construction ; machines other than electric 
and their accessories ; novel or insufficiently understood 
organic substances ; combustibles; lubricating oils and 
oils, spirits, and alcohols for lighting, &c. The Laboratory 
also carries on the legal verification of the densitometers 
and other kindred apparatus used in sugar manufactures 
and distilleries. The operations of the Laboratory are 
entirely secret. 

During the year 1911, 2630 separate requests for tests 
were received, this number not including the densitometer 
tests, which apparently are ordered and paid for by the 
State. The number of 2630 compares with 2137 in 1910, 
2015 in 1909, 1755 in 1908, 1537 in 1907, 1180in 1906, and 
1145 in 1905, the first full year of working. There has 
therefore been a continuous rise in the number of tests 
carried out, and a very considerable rise between 1910 
and 1911. This, however, is partly due to the set-back 
to trade in 1910 caused by the Paris floods and the railway 
strike. It is interesting to note the numbers of tests 
in the different sections. They are as follows for the 
years 1909, 1910 and 1911 :— 





1909. 1910. 1911. 
Physics .. 45 rane ae an Jad Se aie Loa ae 
Ms. cs eer es 2 AR ss. SR os 
ee ce es ee I ts ce, SOR a gs 
eee ee. re ee ee 
Chemistry mm... . BD. . @ 
Totals .. .. 2015 2137 2630 


The receipts in francs for these three years were as 


follows :— 
1909. 1910. 1911. 
100,875.41 93,039.75 . 18,514.59 

These figures show plainly the falling away in 1910, 
but also the satisfactory rise in 1911. They are not the 
total receipts, however, for there is the amount paid by 
the Treasury for alcohol densitometer tests. In 1911 
this was 27,172f. There was, further, a subvention of 
2000f. from the Société des Ingénieurs Civils de France, 
and 400f. from another source, which brought up the total 
receipts to 138,086f. The total expenses for last year 
amounted to 229,462-83f., so that there was a loss of 
91,376f. How this deficit is made up for the report does 
not state, but there must be a provision of some sort, for 
according to the accounts as they stand, there has been 
a loss in working on every year since the Institution started, 
and the total difference between receipts and expenditure 
during the nine years 1903 to 1911 inclusive would appear 
to be just over 828,000f., or, say, £33,120. 
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A NEW SAND BLAST ROLLING BARREL. 


Our attention has recently been directed to a new type 
of sand blast rolling barrel, which is being manufactured 
by the firm of Peter Hooker, Limited, of Blackhorse-lane, | 
Walthamstow, E. We are told that the machine has given | 
highly satisfactory results in America, and judging from | 
a list of the users which has been supplied to us, many large 
American engineering firms are now employing rolling 
barrels of this type. 





Fig. 1i—SECTION OF BARREL 


Briefly stated the advantages claimed for the apparatus | 
are simplicity, durability, economy, and rapid operation. 
The sand mixer is fixed within the barrel, thus making the 
machine small and compact, while this construction obviates 
the necessity of using a sand blast hose and also eliminates 
the labour involved in replacing the sand or steel shot in 
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Fig. 2—SECTION OF SAND NOZZLE 


the mixer after it has been used. The sand is automati- 
cally returned to a hopper, which latter, together with 
the air header, sand nozzles, and automatic sand sifter, 
are placed within the barrel. Moreover, unlike the ordi- 


screen E it enters the sand hopper D and is then ready to 
be forced through the nozzles again under the action of the 
compressed air. The details of one of the nozzles are shown 
in Fig. 2, from which the method of obtaining the sand 
blast will readily be understood. The exhaust pipe for 


plant, shown in Fig. 3, in which the air inlet and exhaust 
pipes are also shown. The door of the apparatus is 
earried on hinges and is locked by means of a hand whee} 
on the front. From the illustrations it will be gathered 


| that the roller bearings on which the barrel turns are 


removing the dust is shown at G in Fig. 1, and H is a | 


removable guard plate. 
for any dust inside the drum to find its way into the room 
in which the machine is working a small exhausting fan 
is connected in circuit with the exhaust pipe, so that the 
pressure within the drum is always a little below that of 
the atmosphere. 

It will be gathered that the difficulty of placing the 


|sand hopper, air header, and sand nozzles inside the 
barrel has been overcome by constructing the machine so | 


that one end of the barrel is stationary, and the various 
parts just mentioned are fastened to this end of the barrel, 
as shown in Fig. 3. We are told that in some cases a 


In order to render it impossible | 


entirely out of reach of the dust caused by the sand blast, 
and they are also protected from the light dust which is 
always present in the air in the vicinity of foundries, 

It is to be noted that when the machine is in operation 
the castings always tumble in the barrel at right angles 
to the sand nozzles, thus receiving the full force of the 


| sand blast and at the same time protecting the inner barre! 


from the action of the blast. The inner barrel upon which 
the castings tumble is made of heavy sheet steel, and when 
this becomes worn it may be replaced at a low cost. 

In most modern engineering works a supply of com 
pressed air is available, and under such circumstances th 
barrel may be connected up to the air main and the com 
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Fig. 4-SAND BLAST BARREL AND AIR COMPRESSOR 


charge of from 3 ewt. to 5 ewt. can be cleaned in less than 
ten minutes. Generally speaking, the time required to 
clean a charge is from ten to twenty minutes, depending 
upon the air pressure and the state of the castings. The 


| firm’s standard sand blast barrel is constructed with from 
| four to six nozzles, the latter number being used when a 


| the nozzles from which the air is projected. 


good supply of air is available and extra rapid operation 
is desired. 

From the point of view of the amount of compressed 
air used the apparatus is claimed to be exceedingly economi- 
cal, since the castings are always in close proximity to 
Air pressures 


| ranging from 40lb. to 80lb. per square inch may be 


nary tumbling barrel, this new apparatus only makes | 


three revolutions per minute, thereby considerably 


employed, the pressure needed depending upon the size 
of the apertures in the nozzles. For pressures ranging 
between 40 lb. to 60 lb. per square inch the firm recom- 


| mends ~in. nozzles, and for 80]b. pressure jin. nozzles. 


When machines are fitted with four -in. nozzles and when 
working at a pressure of 40 lb. per square inch 110 cubic 
feet of free air will be used per minute. 

If six nozzles of the same size are used and the pressure 
remains the same as before, then the air consumed will be 

















Fig. 3-EXTERIOR AND 


diminishing the risk of breaking delicate castings and at the | 
same time reducing the chances of rounding the edges. 

Referring now to Fig. 1, the inner barrel B is made of | 
sheet steel and is perforated to enable the sand, which is pro- 
ected from the nozzle F, to pass through into the space A, 
making contact with the castings in the inner drum during 
its passage. Since the barrel revolves in the direction 
indicated by the arrow the sand or steel shot falls into 
buckets C and is carried to the top of the barrel. When it 
reaches this point it falls through the perforations in the 
manner indicated. After having passed through the 


| claimed, 


INTERIOR OF BARREL 


about 165 ‘cubic feet per minute. The firm directs par- 
ticular attention to the fact that no dust escapes into the 
shop while the machine is in. operation, and this, it is 
is a distinct improvement. Another feature 
worthy of note is that the sand does not pass through the 
air nozzle, and by reason of this the nozzles do not wear 
away and hence increase the air consumption. 

The barrel is put into operation from the front by means 
of three levers, one for starting the machine, another for 
the sand, and a third for the air. The method of driving 
the machine can be gathered from the rear view of the 


plete apparatus then occupies very little space. | Where 
there is no supply of compressed air, however, it is obvi- 
ously necessary to put down a compressor, and an installa- 
tion of this description is shown in Fig. 4. Here it will 
be observed the power for driving the barrel is derived 
from the main shafting, whilst a separate electric motor 
has been provided for working the air compressor. The 
whole plant is still very compact, and since all dust is 
conducted away through the exhaust pipe there is little 
chance of it finding its way into the motor and other parts 
of the machinery. ; 








EXAMINATION FOR SMOKE ABATEMENT INsPECTORS.—For 
some time the Council of the Royal Sanitary Institute has been 
urged to arrange an examination for smoke inspectors, and after 
very carefully considering the matter, it has decided to esta- 
blish an examination in this subject. The syllabus includes 
those subjects with which it is necessary that smoke inspectors 
should be cognisant in order satisfactorily to carry out their 
duties, and a practical as well as theoretical knowledge of the 
administrative duties is required. Further information may be 
obtained from the Secretary, the Royal Sanitary Institute, 90, 
Buckingham Palace-road, S.W. 


ARTESIAN TUBE WELL at AMERSHAM.—C. Isler and Co. 
Limited, have completed an artesian bored tube well—the third 
they have fixed—for the Amersham Water Company, at Amer- 
sham, Bucks, under the supervision of Mr. A. F. Phillips, of 
Caxton House, Westminster. The borehole is 30in. diameter, 
lined some distance with 30in. internal diameter steel socketed 
tubes, the remainder being bored without lining into the chalk 
to a depth of 260ft., full size throughout. On completion of 
the boring a test was made, with the result that 40,000 gallons 
of water were raised per hour without appreciably affecting the 
head of water even when pumping with the other existing bore- 
holes. 

WeLL Bortne at SHOEBURYNESS.—We have been supplied 
by the Perkins Macintosh Petroleum Tool and Boring Company, 
Limited, with the following particulars of an artesian boring 
recently carried out for the War-office Authorities by the Deep 
Well Tool and Boring Company, of St. Albans. This well is 
claimed to be the first successful attempt to raise water without 
sand from the Thanet sand area. The boring was carried out 
with three permanent tiers of casing and one temporary string. 
The first string, 18in. diameter, was taken 60ft. into the London 
clay to shut out the inferior surface water. The second string, 
l6in. diameter casing, was taken down into the sandy water- 
bearing area, and through this was passed the third permanent 
tier of casing of 10in. diameter, which carried a sand screen 
specially designed to allow the infiltration of water without the 
intrusion of sand. The boring was commenced on the 13th 
February and completed to 603ft. on the 30th April in forty-seven 
day and sixteen night shifts, the apparatus used being a standard 
oil-drilling rig on the Galician pattern as usually supplied by the 
Perkins Macintosh Petroleum Tool and Boring Company, 
Limited, of which company the Deep Well Company is a branch. 
At the test pumping carried out with a large temporary test 
pump, a large supply of water free from sand was, we are 
informed, raised, the pump being inserted to a comparatively 
shallow depth, giving a large margin for future submersion to 
meet the decline in the water level. The permanent pump now 
almost completed is of a special design. The entire work has 
been carried out by the Deep Well Tool and Boring Company, 
under the inspection of the Army Authorities, 
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FRENCH DESTROYER DAGUE ON TRIAL 








FRENCH DESTROYERS DAGUE AND 
CIMETERRE. 


THE French destroyer Dague has completed her official 
trials with good results, and the French navy is somewhat 





proud of her success, as she has been completely built 
according to French drawings. 
and built by the Gironde firm ; 
the Breguet firm according to their 


supplied by 


L je 


ecNece 


A, Turbines, H.P. 
B. Turbines, L.P. 
©. Turbines, astern 
D. Condensers 








Thetngineer- 


patents; it and the Rateau-Chantiers de Bretagne are the 

only two builders of French marine turbines under French 

patents. The boilers are of the “du Temple” type. 
The principal dimensions are :—Length over all, 255ft. 





The hull has been designed 
the turbines have been 


rl4 





DESTROYER CIMETERRE ON THE STOCKS 


@ 


E. 
F. 
G. 


H. F 


Cirewating pumps 
Air pumps 

Dry air pumps 
ans 





llin.; length between perpendiculars, 251ft. lin.; extreme 
breadth, 26ft. lin.: breadth at low-water level, 25ft. 10in.; 

depth, 16ft 9in.; draught astern, 9ft. 8in.; trial displace- 
ment, 730 tons; displacement fully loaded, 770 tons. 


Swain Sc 


I, i ie and tanks M. Air compressors 

J. N. Oil pumps 

K. E a and feed pumps 0, Engine and dynamo 

L. Service pumps P. Petrol for dynamo engine 


ARRANGEMENT OF MACHINERY 


The hull is built of high tensile steel, with longitudinal 
and cross strengthening, and is divided into ten water- 
tight compartments. The vessel has a high freeboard, 
and forward there is a lofty forecastle, which gives her 
better seagoing qualities than those of the previous types. 
The excellence of her lines is shown by the fact that under 
full power she raises but a small wave, and it is not followed 
by what is called a “‘ satellite wave.” Indeed, the follow- 
ing wave of the Dague is of ordinary dimensions, and does 
not interfere with the speed more than with other similar 
boats. The accompanying illustrations of the stern of her 
sister, the Cimeterre, are interesting, as they are unlike 
other destroyers’ sterns designed by the same naval 
architect. 

Steam is supplied to the main and auxiliary engines by 
four “‘du Temple ” water-tube boilers operated by liquid 
fuel—mazout. These boilers have a heating surface 
of 1920 sq. m. ( 20,667 sq. ft.), the combustion 
chamber being of 14 cu. m. (= 494 cubic feet) per boiler. 
There are eleven Thornycroft burners to each boiler ; 
they deliver the fuel under a pressure of 143 Ib. per sq. in. 
Thornycroft fuel heaters are also used. These boilers 
are designed to work at a pressure of 215 lb.; they are so 
arranged as to burn 124 tons of liquid fuel in six hours 
under full power. The air pressure was to be 160 mm. of 
water, according to the first drawings. 

The main engines consist of two independent sets 
of Breguet turbines, each of them driving a shaft. In 
each casing there are an ahead and an astern turbine. 
They have been designed to develop an average shaft 
horse-power of 1500 at a speed of 630 revolutions 
per minute, the contract speed being 31 knots. 
The Breguet turbines are of the impulse type, 
and are mounted on drums. The thrust of the 
steam acting on the blades is counterbalanced by the 
propeller thrust. A small thrust bearing takes any differ- 
ence. Each turbine drives a single three-bladed propeller 
of 7ft. lin. diameter and 6ft. 7in. pitch. After experi- 
ments, this propeller has given far better results than the 
usual four-bladed one, which will not again be used by the 
builders on boats of this type. Each turbine has its 
own independent condenser, having a cooling surface of 
5813 sq. ft. (540 sq. m.). 
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STERN OF CIMETERRE 


The fuel is stored in the double bottom and longitudinal 
tanks on both sides of the boiler-rooms. The total capacity 
is 160 cu. m. (= 5650 cubic feet). The theoretical radius 
of action is 2060 miles. 

The armament consists of two quick-firing guns of 


100 mm. bore, fore and aft, and four 65 mm. guns, 
together with four 18in. torpedo tubes. 
RESULTs OF THE OFFICIAL TRIALS. 
I1.—Six Hours’ Trial. 
Displacement before trial.. 733 tons 
Astern draught 9ft. Sin. 
Number of boilersat work .. .. .. .. .. .. 4 
Mean pressure at the boilers .. .. .. .. .. .. 214)d. 
ee delivery : su? bs, nt. tg 
7 ” offuelatthe burners .. .. |. .. 1421b. 
+» number of revolutions .. .. .. .. .. .. 667 
Contract speed alae. ee 31 knots 
Mean speed for six hours .. 35.118 knots 
125 tons 


Consumption as per contract . . 


on trials 11.150 tons 


” 
I1.—Hight Hours’ Consumption Trial at 14 Knots. 


734 tons 


Displacement before trial. . 
9ft. Sin. 


Astern draught .. 
Number of boilers at work 


Mean pressure at the boilers .. .. .. .. .. .. 200lb. 
“a »  atsteamchest.. . a ee | 
» of fuel at the burners .. .. .. .. 58Ib. 
»» number of revolutions .. .. .. .. .. .. 244.16 
Speed as per contract ate 14 knots 
» on trial Ss 14.3 knots 
Consumption per hour 


1.031 tons 








Novice is given by the Submarine Signal Company that 
on and after to-morrow a submarine ground bell will be 
established in a position 1 mile 2} cables south, or 180 deg. 
true (south, 16 deg., W. magnetic) from the Lizard light- 
house. In thick or foggy weather the bell will give four 
strokes in quick succession, followed by a silent interval 





of 30 seconds. 
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NEW GRAVING DOCK, BELFAST: MECHANICAL 
PLANT AND GENERAL APPLIANCES.* 
By W. REDFERN KELLY, Engineer-in-Chief to the Belfast 
Harbour Commissioners. 


THE new graving dock at Belfast, Fig. 1, is one of the finest 
and best-equipped dry docks in the world at the present moment, 
and is, indeed, the only graving dock in which it is possible to 
place the leviathan steamer, the Olympic, the world’s largest 
existing specimen of naval architecture. It is not only famous 
for its huge capacity, but for its general equipment, which is 
of the most modern and up-to-date type. The Belfast Harbour 
Commissioners, who have at all times manifested a keen desire 
to facilitate in every legitimate and reasonable way the great 
shipbuilding industry—which may be considered to be the 
staple industry of this port and city—have, in order to further 
that particular trade, and to encourage the Admiralty to place 
with our local shipbuilders a fair proportion of their orders, 
expended upon this great dock and its collateral works a sum of 
£350,000. 

The works were commenced early in the year 1904, and the 
time required for their construction was about seven years. This 
period might, however, have been greatly reduced were it not 
for the many engineering difficulties which were encountered 
by the contractors during the progress of their operations. 
Although no formal or ceremonial opening of the new dock has 
as yet taken place, it was nevertheless commissioned for practical 
use on the Ist April, 1911, when the s.s. Olympic was admitted 
for final fitting-out purposes a few weeks immediately prior to 
her departure on her maiden voyage. 


Dimensions of the graving dock.—The general dimensions | 


of the dock—see Supplement—are as follows: 

Length of dock, on floor, from the inner face of the caisson to 
the toe of the battered wall at the south end of the dock, 850ft.; 
or, if the caisson be placed in its outer berth, about 887ft. 
Length over all, that is, from the coping at the south end of the 
dock to the inner face of the caisson when in its outer position 
above the apron, at the entrance, 901ft. 

Breadth of dock from toe to toe of the battered side walls, 
below the altar courses, 100ft.; from coping to coping, 128ft.; 
and at entrance, 96ft. 

Depth of surface of floor of dock at its centre, below harbour 
datum—which latter is lft. 9in. below average low-water line— 
26ft. bin. Height of coping above harbour datum, 16ft.@ Depth 
of floor surface (at its centre) below,the’level of the entrance sill, 








| through the engine-room floor into the main sump underneath, 
| their bell-mouthed ends reaching a level of about 6ft. 84in. 
below the dock floor, close to the inlet, and Sft. 34in. above the 
floor of the main sump. The pipes are securely cement-grouted 
against the foundation brickwork through which they pass, 
and have thus been made perfectly water-tight. 

The pump casings, as well as the outer covers, are so con- 
structed as to be easily removed for overhaul without disturb- 
ing the suction or discharge pipes. Suitable sight-holes, with 
covers which may be easily removed and replaced, are provided 
on each side of the pump casing on the top of the suction, and 
provision is made for getting at the interior of the pumps to admit 
of their being examined, and to give easy access to the keys 
securing the discs to the pump shaft. The pump bearings are 
of white metal, one on either side of the disc, and are each 
3ft. in length. 

Each pump is fitted with a steam ejector, in order that the air 


restarting the pumps after their having been stopped, and when 
the water has been lowered a depth of about 4ft. in the dock. 
The discharge from the ejectors is led into the main pump 
discharge culvert. Each pump is also provided with a water 
gauge to indicate when the pump casing is full. 
main pumps a sluice valve, 54in. in diameter, worked by 
hydraulic power, is fixed to the delivery branch, to which the 
main delivery pipe is bolted. These discharge pipes—three 
in number—are carried through the side wall of the engine and 
pump-room into the outlet culvert, through which the delivery 
is led to the tideway at the south end of Clarence Wharf. 
the outer end of each delivery pipe a properly balanced flap valve 
of elm timber, known as a “ foal’s foot ’’ valve, is fixed, and can 
| be approached through a covered manhole just above the valve, 
outside the engine-house. 

For the purpose of dealing with any leakage or drain waters 
from the dock culverts, which the main pumps cannot reach, 
an auxiliary pump has been provided. ‘This pump has suction 
and discharge pipes, each I4in. in diameter. ‘The diameter 
of the impeller, or pump disc, is 48in. The pump is driven 
by an inverted direct-acting compound cylinder engine. 

Engines.—There are, in all, for the main pumping three 
cross-compound non-condensing vertical engines, one set to 
each main pump, coupled direct—see Supplement. The 
cylinders of these engines are 22in. and 38in. diameter respec- 
tively, with a stroke of 20in.; they are capable of running at an 
average speed of 125 revolutions per minute, and at this speed 
the engines run quietly, due to proper steam distribution and 
| efficient balancing. They are designed to suit a working pres- 
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can be exhausted in the pump casings and suction pipes when | 


To each of the | 


At | 





The pumping plant contract was carried out by Messrs, 
Andrew Barclay, Sons and Co., of Caledonia Works, Kilmarnock, 
and cost altogether £12,272 7s. 7d. 

Hydraulic power supply plant.—This plant—see Supplement 
comprises two sets of pumping engines and pumps and a 
hydraulic accumulator, together with the requisite water pres- 
sure and return piping, and is utilised for the work of opening and 
closing the travelling caisson gate, the lifting and lowering of 
the nine penstock sluice doors, the working of the five hydraulic 
capstans, and also of the sluice valves in the engine-rooi, 
or to such other purposes as it may be found necessary or desir- 
able to apply the available water power. ; 

The pumping engines are direct-acting, with two invertod 
cylinders arranged over the crank shaft, and each set of engines 
operates two bucket and plunger pumps directly from the 
piston-rod crossheads. Each pair of engines is capable of cc- 
veloping not less than 166 actual horse-power when workiiy 
with steam at 1601b. pressure per square inch and running at 
58 revolutions per minute ; and the combined capacity of the 
two pairs of engines and two sets of pumps is that of supplying 
| not less than 630 gallons of water per minute at 750 Ib. pressure 
per square inch. : 

The cylinders are two in number, the high-pressure cylinde: 
being 17in. in diameter and the low-pressure cylinder 3610. 
in diameter, both having a clear piston stroke of 18in. ‘Thy 
cylinders and covers are steam-jacketed, the cylinder bod) 
being covered with asbestos composition, lagged with wood, 
and cased in with highly planished steel sheets. ‘The pistoi 
are of the Rowan type. 

The back columns are of cast iron of the box form, and are 
| suitably arranged to receive the guide bars and pumps, accu 
rately machined and attached to the cylinders and to the bed 
plate by bolts and nuts. The front columns, four in number, 
form the receptacles for the pumps. The bed-plate, which | 
of the box form, is of cast iron, ribbed and bracketed throughout. 
The fly-wheel is of cast iron of disc form ; it is 7ft. in diameter, 
and is 12in. in breadth on the face, being properly balance: 
to ensure steady running. 

The hydraulic pumps are four in number, and are of the 
bucket plunger type, each plunger being 5jin. in diameter ; 
they have a separate gland packed with hydraulic packing. 
The bucket is 7jin. in diameter. The bucket valves, head 
valves, and foot valves are of the multiple type, each set consist 
ing of nine valves of 1jin.Qdiameter. These valves are cut 
from the solid, and all valves, seats, and guards are cast from a 
special mixture of hard bronze. The stems at the tops of the 
valves are prolonged, and work in guides forming part of the 
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Fig. 1—MAP OF BELFAST HARBOUR, SHOWING POSITION OF NEW GRAVING DOCK 


2ft. Height of keel blocks above the floor, 4ft. 6in.; or without 
timber capping, 3ft. 6in. Depth of water on keel blocks at 
H.W.O.S8.T., 32ft. 9in.; depth of water on dock sill at 
H.W.O.S.T., 35ft. 3in.; width of caisson chamber in the clear, 
23ft. 44in. 

The dock floor falls 12in. on either side of the centre line, 
towards the open drains at the sides of the dock, no longitudinal 
fall being given. 

The level of the surface of the inner and outer sills at the 
centre is 40ft. 6in. below coping line, or 24ft. 6in. below harbour 
datum. The level of the surface of the concrete apron northward 
of the outer sill is 43ft. 6in. below the coping level, or 27ft. 6in. 
below harbour datum. The Igvel of the upper surface of the 
brickwork invert of the caisson chamber and the caisson track 
in the centre is 45ft. 3in. below coping level, or 29ft. 3in. below 
harbour datum. 

The paper is not intended to deal with the general construction 
of the graving dock proper, but rather with those items of 
mechanical plant, such as the pumping installation, hydraulic 
system, boilers, capstans, caisson, and caisson hauling plant 
(together with its hauling appliances), culvert sluices, &c., as 
such details of dry dock equipment naturally possess much 
greater interest for the mechanical engineer than would the 
structure of the dock itself, with which latter the civil engineer 
is necessarily more intimately concerned ; and the author hopes 
that the importance of the subject may be deemed sufficient to 
justify the demands which he has been obliged to make upon 
the space usually allocated to such contributions. 

PUMPING APPLIANCES. 

The capacity of the graving dock below the level of high 
water of average spring tides, without making any allowance for 
displacement by a vessel placed in the dock, is about 21 million 
gallons of water, and the duty imposed upon the pumping plant 
is that of discharging this great quantity of water within a period 
of not more than 100 minutes from the time of commencing the 
pumping operations. During this pumping period the tide out- 
side the dock will usually fall to the extent of about 2ft. 

Pumps.—The plant provided for tho performance of the 
above work—see Supplernent—comprises three main pumps 
of the centrifugal type, which are driven by three cross-compound 
vertical engines. Each pump has two suction pipes, 42in. in 
diameter, and one delivery pipe, which tapers from 54in. to 60in. 
in diameter. The impeller, or pump disc, is 7ft. 6in. in diameter 
The extreme depth of the pump casing is 12ft. 7Jin., and the 
over-all width of the pump is 12ft. 10in. The centre of the 
impeller disc is 18ft. 34in., and the top of the pump casing is 
24ft. fin. respectively above the dock fioor, close to the inlet 
to the pump well. The six large suction pipes are carried 
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sure of 160 lb. per square inch (100 deg. superheat), and each 
set develops 741.5 indicated horse-power at 121 revolutions 
per minute. They are steam-jacketed around the top, bottom 
and sides, and are covered with an asbestos non-conducting 
compositiontand cased with steel planished sheets. A water 
service has been provided for all main bearings. 

The cylinders, with their jackets, are all [automatically 
drained by means of pipestand steam traps, so that danger 
of water hammering is removed, and no handling of the 
drains by the attendant is necessary. Main stop valves are 
balanced, and can be worked with great ease, which enables 
engines to be easily handled. The steam pipe range is of solid- 
drawn steel tubes throughout, with flanges riveted on, a large 


steam separator being placed at the bottom of the vertical pipe | 


which leads from the boiler to the engine-house. Expansion 
in the pipe range has been so well provided for that there is no 
difficulty in keeping the joints tight. 

The leakage pump is driven by a small direct-acting inverted 
cylinder cross-compound non-condensing engine coupled direct 
This pump runs at about 300 revelutions per minute, and is 


intended for the removal of such leakage water as may find its | 


way into the dock after the main pumps have ceased to draw. 

Among the various accessories to the pumping plant may be 
mentioned :— 

A small duplex pump (Odesse type), with pump piston 2}in. 
in diameter and 4in. stroke, is fitted on the engine-room floor 
for internal drainage purposes. 

An overhead travelling crane worked by hand and capable 
of lifting weights up to 7 tons has been provided, and uravels 
just below the roof. 

An automatic water gauge, with vertical index board, has been 
erected in the engine-room, in order to indicate with facility the 
level of the water in the graving dock at any moment. It is 
constructed on a scale of half full size. The gauge is operated 
by a float, acting within a metal pipe, the latter being led to the 
bottom of the sump ; and the float is placed in communication 
with the indieator by a cord of copper wire led over reducing 
pulleys, and to which a pointer is suspended. The arrangement 
is an ingenious and convenient one, the gauge being visible from 
all essential points in the engine and pump-room. 

sae following are some of the leading figures for the pumping 
plant :— 


Diameter of cylinders 1ft. 10in. and 3ft. 2in. 


Length of stroke sad ois lft. Sin. 
Diameter of piston-rod .. 4in. 
Diameter of shaft journals Shin. 
Length of conunecting-rod 4ft. 2in. 


7ft. 6in. 
8}i7.—Sjin. 


4600 Ib. 


Diameter of pump impeller .. 

Diameter of wey 4 shaft .. oe 
Capacity of feed heater, per hour : 
Temperature of feed in degrees F, .. .. 


200 
Evaporation of boilers, per hour .. 64,000 Ib. 


guards, each valve being provided with a spiral spring made 
trom brass of high tenacity. The glands for the rams are of 
| polished steel, each being secured by four turned steel studs 

of ljin. diameter, and all gland nuts are provided with suitable 
| locking arrangements. Each inlet to any of the suction valves 
| is provided with a stop valve, and all necessary pipe connections 
| between the pumps and accumulator are provided. 

The*hydraulic accumulator—see Supplement—is of the sus- 
pended type. The ram is 18in. in diameter and 20ft. stroke, 
composed of a specialjcast iron mixture for hydraulic work, 
turned all over, and polished on the working parts. It is 
| provided with a special bayonet arrangement to prevent its 
| being blown out of the cylinders. The body of the ram is 2}in. 
thick, well ribbed and bracketed internally, and is cast in one 
length vertically. The top end of the ram is fitted with a cast 
steel crosshead, which is arranged to receive eight steel suspend- 
ing bolts, for attachment to the weight casing. 

The cylinder, which is of a special mixture of cast iron, is 
cast in one piece vertically, with a heavy sinking head cast 
on the upper end. The shell is 3}in. thick. The stuffing-box 
is accurately bored, and is provided with a bronze neck ring 
and a mild cast steel gland, with a gun-metal liner, the gland 
| being held in place by eight large turned steel studs and nuts. 
The bottom end of the cylinder is cast solid, and is turned and 
| faced to suit the socket on the sole-plate. The sole-plate is 
| of cast iron in one piece, well ribbed and bracketed. 

The weight casing, which is cylindrical, is 10ft. 6in. in dia- 
meter, and 18ft. in height. It is weighted with a mass of con- 
crete amounting to about 78 tons. The outer casing is com- 
posed of jin. steel plates, lap-jointed, and stiffened by angles 
and gusset stays, the central tube being made of jin. steel plates. 
The casing is well stiffened, and specially strengthened at the 
points for attachment to the sling bolts, and has four cast iron 
guide blocks to work between double angles, which latter are 
fixed to the vertical timber guide columns. 

Among the accessories may be mentioned a cast iron suction 
tank, 10ft. long, 6ft. wide, and 5ft. 6in. deep, which is capable 
of holding about 2000 gallons of water. The tank is provided 
with all necessary and usual fittings, including float, gauge, 
pipe connections, overflow pipes, scour pipes, ball valves, &c. A 
parts which are subjected to accumulator pressure have been 
| tested to a pressure of 2500 1b. per square inch. The pressure 
pipes have diameters ranging between 6in. and 3in., and the 
| return piping diameters ranging between 4in. and 7in. These 
| pipes are of cast iron, composed of a special mixture for hydraulic 
work, The pressure pipes are fitted with momentum valves 
| 
| 
| 





| 
| 
| 














where necessary. The cost of executing the above works 
amounted to £4657 12s. 10d. 

Boilers, feed heater, and steam piping.—The steam installation, 
Fig. 2, comprises four Babcock and Wilcox water-tube boilers 


of the marine type, each having a heating surface of 3590 square 
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fect and a grate area of 105 square feet. Each boiler is hand- 
tired, and is composed of thirty-one sections of tubes, each 
section being eleven rows in height, the tubes being 3,,in. 
outside diameter by 10ft. 9in. long. The headers into which 
ihe tubes are expanded are made from }in. mild steel plates, and 
are provided (opposite each tube end) with an oval hand-hole 
door having a joint on the inside of the header. ‘The interior 
examination and cleaning of each tube is thus a very simple 
matter. The removal of soot from the outside of the tubes is 
effected by brushes or steem lances, these being inserted through 
doors in the sides of the boiler provided for the purpose. There 
are eight of these doors in each boiler. 

The boilers are each provided with a Babcock and Wilcox 
integral superheater having a heating surface of 550 square feet 
and being capable of increasing the temperature of the steam 
hy 100 deg. Fah. at the engines. It is worthy of note that the 
radiation of heat from the boiler casings is very efficiently 
minimised by the fitting of a special non-conducting fire refrac- 
iory material manufactured by Messrs. Babcock and Wilcox, 
and named by them “ Cellinsulate.”” This material is insoluble 
and very light, weighing only 20 Ib. to 23 lb. per cubic foot. 

The contractors for the pumping plant, having stipulated 
that the boilers should be capable of evaporating altogether at 
the rate of 64,000 lb. of feed water per hour, it was arranged that 
each boiler should be capable of evaporating 16,000 lb. of water 
per hour. The boilers and superheaters have been constructed 
for a working pressure of 170 Ib. per square inch, and the various 
pressure parts were tested hydraulically to upwards of 260 lb. 
per square inch. 

The boiler-house being limited in width to 32ft. Gin., it 
became necessary to construct along the interior of this room an 
overhead flue to carry away the gases of the four boiler furnaces 
to the chimney. ‘This main flue varies in section between 
tft. by 6ft. and 9ft. din. by 7ft. 4in. inside the boiler-room, 
and I1ft. 5jin. by 5ft. 5jin. outside the building and between 
the boiler-house and chimney. It is constructed of jin. mild 
steel plate lined on the outside with 2in. of ‘ Cellinsulate ” 
and protected by .3,in. thick outer plating. The flue plates are 





An auxiliary steam main I}in., 2in., and 2}in. in diameter 
respectively is carried over the tops of the boilers, together 
with the necessary Ijin. diameter branches from the boilers 
and 1}in. connections to the stop valves on the pumps. The 
pipes are of weldless mildgsteel, with wrought steel flanges 
screwed on and expanded, as previously described for the main 
steam range. The tee-pieces are of cast steel, the flanges being 
provided with machined surfaces and drilled to template. 
Necessary 2in., 3in., and 4in. diameter delivery pipes, with duplex 
2in. branches, together with the necessary valves, bends, tee- 
pieces, &c., are provided. The pipes are of weldless mild steel, 
with wrought steel flanges screwed on and expanded. The 
tee-pieces are of special cast metal of cold blast iron and steel 
of high tensile strength. The blow-off cocks are connected 


by Ijin. branches into a 2in. main running at the back of the | 


boilers and terminating just outside the boiler-house wall. 
The pipes are of weldless mild steel, with wrought steel flanges 
screwed on and expanded ; the tee-pieces, elbows, &c., are of 
special cast metal, as previously referred to. 

Mild steel drain pockets are provided for the steam main, 
and connected by weldless steel flanged piping to a lin. dia- 
meter Geipel and Lange steam trap. 
has been covered with a superior description of compound, 


non-conducting composition, about 2in. in thickness, which is | 


covered with cotton canvas. 

The contract for the boilers was entrusted to Messrs. Babcock 
and Wilcox, Limited, of London, and cost altogether £8667 3s. 8d. 

Hydraulic capstans.*—There are in the dock equipment five 
capstans, which are worked by hydraulic power, three of them 
being of 30 tons and two of 11 tons capacity each respectively, 
the water power by which they are actuated being supplied 
at a pressure of 750 lb. per square inch. The delivery or pressure 
pipes vary between 6in. and 3in, in diameter, and the return 
pipes to the accumulator-house vary between 4in. and Tin. 
in diameter. The three largest of these capstans are the most 
powerful which have ever yet been employed as graving 
dock accessories at any port in the world, the next largest 


size in use in dockyards being those adopted by the 
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All the steam piping | 


Hydraulic Plant Room. 


The caisson is in length on one side 103ft. 4in., and on the 
other side 98ft. 4in. It is in clear width over the greenheart 
meeting faces 18ft. 4in., and in height from the bottom of the 
keelsons, which bear upon the rollers, to the roadway surface 
of the folding bridge 42ft. 4in., which latter is level with the 
coping of the side walls of the dock entrance. The caisson is 
divided into two compartments, the lower of the two being an 
air chamber, and the upper a water ballast chamber ; the latter 
is provided with valves, two on either side of the caisson, by 
the manipulation of which the tidal water may be admitted 
or excluded as may be desired and as may be found necessary. 
When the caisson is in place, in order to counteract its tendency 
to rise as the tidal rise increases, it may be necessary to open the 
valves on the seaward side, so that the tide may ebb and flow in 
the water ballast chamber, or to close those valves to retain any 
constant desired quantity of water in the latter chamber for 
steadying purposes. A water-tight deck divides the above two 
compartments, and the valves referred to are placed at this 
deck level, bends being led from them on both sides of the 
caisson below the level of the dock and communicating with 
the tideway. ‘These bends are fitted with proper rose heads, 
in order to prevent floating matter from being carried into the 
| chamber. ‘The valves and their seats are of gun-metal, and the 
former are controlled from a partial deck about 5ft. below the 
upper surface of the roadway bridge of the caisson. In order to 
gain admission to the lower or air chamber of the caisson, two 
vertical water-tight tubes or trunks, 30in. in diameter, are pro- 
vided, and are fitted with a manhole and cover bolted on and 
so placed as to clear the folding bridge platform when down. 
Ladders are fixed, one in each trunk, leading to the bottom of 
the caisson. Two similar ladders are provided for giving access 
to the water-tight deck. At the bottom of the air chamber 
are stowed the portable ballast blocks, which are of concrete, 
12in. by 12in. by 6in., and weighing each about 70 lb. Below 
this portable ballast there is the permanent ballast, consisting of 
concrete laid in situ in the ordinary way. The total weight 
of concrete ballast found necessary amounts to 986 tons, of which 
the weight of the permanent ballast_is_288 tons and that of the 
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Fig. 2—DETAILS OF THE BOILER HOUSE AND STEAM PIPING 


connected by angle bars, and are stiffened by tees, angles, &c., 
due provision for expansion having been made. 
carried by columns and girders, the ends of which latter on one 
side rest upon the boiler-house wall. Two duplex direct-acting 
steam feed pumps, 10in. by. Gin. by 10in., are provided. 
pumps draw from the water storage tank, and discharge into 
the feed heater and thence onward to the boilers. 

The feed heater, which is of the Royle vertical cylindrical 


The main flue is | capstans are all double-powered, 


The 


Admiralty, which are only of 16 tons capacity each. 
being 


the three largest 


| each capable of giving a hauling stress of 30 tons direct from the 


The | 


capstan barrel with a single rope at a speed of about 30ft. per 
minute, while their gearing is so arranged as to give a lower 
hauling stress of 7} tons at a speed of about 120ft. per minute. 


| ‘The two smaller power capstans are capable of exerting a hauling 


type, fitted with Row’s indented tubes, is capable of heating | 
the feed water to about 200 deg. Fah. at the boiler pressure | 


of 170 1b. per square inch when working at full power. The 
feed heater is covered with asbestos non-conducting composi- 
tion, and is sheeted with planished steel. 

The steam main runs at the back of the boilers, with which it 
is connected by means of four Sin. branch pipes. 
is 10in., 9in., 7in., and 6in. diameter respectively, and is com- 
posed of weldless mild steel. The bends are of the same material, 
and are constructed one gauge thicker than the straight pipes, 
so as to allow for the thinning action which would take place 
during the operation of bending. The flanges are of mild steel 
stamped out of the solid and secured to the pipes—in the case 


of all sizes up to and including 6in. diameter—by means of | 
| of steel and having at its top an automatic folding bridge, 


a fine screwed thread, the ends of the pipes being afterwards 
expanded into the flanges ; in the case of pipes 7in. in diameter 
and over the flanges are fixed by means of expanding and rivet- 


The piping | 
| pressure were tested to a pressure of 2500 1b. per square inch 


stress of 11 tons direct from the capstan barrel at a speed o 
30ft. per minute, and a speed of about 50ft. per minute when 
exerting the lower hauling stress of 7 tons. 

The capstan heads are fitted with pawls for use when it shall 
be found necessary to operate the capstans by hand, and for 
the latter purpose eight hand spikes of ash have been provided, 


| with proper recesses in the head of each capstan to suit same. 


ing, the rivet holes being drilled radially to the centre of the | 


pipe, burrs removed, and rivets driven by hydraulic pressure. 
In both cases the flanges are provided with machined surfaces, 
and are drilled to the template of the British Engineering Standard 
Report, Table No. 2. 
The scantlings of the pipes and flanges are as follows :— 
Thickness of 


Thickness of pipe. flange including Radius of bends. 


Bore of pipe. 
facing strip. 

in. in. in. ft. in. 

a a a en | 3 6 
: era Pies, (ese ae. 2 0 
5 eae 1 6 
ds aa ee os. Mb a Ti Mew: Sas kaw sos 8 

The branch connections are formed by means of mild steel 


nozzles riveted to the pipes. 


| is 886ft. Tin. 


All those parts of the capstans which are subject to working 


before leaving the makers’ works. 

The capstan contract was entrusted to Messrs. Sir W. G. 
Armstrong, Whitworth and Co., Limited, of Newcastle-on-Tyne, 
and cost £3454 16s. 3d. 

Caisson gate-——The gate at the entrance to the dock—see 
Supplement—is of the travelling caisson type, comprised mainly 


which by a parallel bar arrangement is lowered as it enters the 
caisson recess and raised when it clears the recess. When 
lowered the caisson can be travelled on rollers into a caisson 
recess, which latter is roofed over and is formed into a roadway 
for vehicular traftic. The caisson is rectangular in shape, 
one of its sides being longer than the other. The shorter side 


| is intended to bear against the south granite meeting faces 
| of the inner sill of the entrance. 


The longer side is intended 
to bear against the north meeting faces of the latter sill, and 
as well against the granite meeting faces of the outer sill of the 
entrance. So that when the caisson is in its normal or inner 
track the length of the dock on the floor is 850ft., and when it 
is placed against the meeting faces of the outer sill the length 
This interchangeability has been found to be of 


| the utmost value in the docking of the s.ss. Olympic and Titanic. 


* These capstans were illustrated in our issue of April 28th, 1911. 
—Ebp. Tue E. 


portable ballast 698 tons. With this quantity of ballast the 
caisson will float when the water ballast chamber is empty, 
the draught being 30ft., and with a depth of water on the 
entrance sill of 35ft. 3in. The structural weight of the caisson 
is about 455 tons, which, together with all ballast, amounts to a 
total weight of 1441 tons. The caisson, when in its normal track, 
rests, by its two longitudinal steel keelsons of 8in. by 4in. section, 
upon fifty-two cast iron rollers placed in cast iron rolier boxes, 
which latter are built into the floor of the caisson track. The 
roller spindles are of mild steel lined with gun-metal. 

When the lengthening of the dry dock space beyond 850ft. 
on its floor becomes necessary the hauling yoke of the caisson 
is temporarily disconnected, the several valves of the water 
chamber are closed, and as the water rises and the displacement 
of the caisson becomes equal to its floating weight the vessel 
will float and can be removed, as a ship or pontoon, to the 
outer meeting face of the dock entrance above the apron. The 
valves are then opened, and the caisson is sunk in the outer 
track. 

The caisson framing is composed of steel angle bars and plates, 
as follows :— : 

The frames are of angle bars 4in. by 3in. by }in., spaced 18in. 
apart, and vertical and bottom corner angles 4in. by 4in. by fin. 
The frames are cut at the water-tight deck, and are connected 
to same by plate brackets 22in. by 18in. by j;in. above and 
below. The upper brackets are connected to the deck by an 
angle 3in. by 3in. by Jin., one on every frame. The alternate 
frames at the bottom are connected to the floor plates, and the 
outer frames are connected to plate brackets 18in. by 18in. by 
jin., and 3in. by 3in. by jin. angles on bottom. All frames 
extend from the top of the bottom corner angles to the underside 
of the water-tight deck, and from the top of the water-tight 
deck stringer angle to the underside of the rail angle. The 
vertical corner angles extend in one length from the bottom of 
the caisson to about 12in. above the water-tight deck, and a 
short length from thence to the rail angle. 

The bottom floors are 30in. deep by jin. thick, spaced 3ft. apart, 
the bottom angle being 3in. by 3in. by jin. and the top angle 
3in. by 3in. by jin. The bottom angle extends from the 
inner edge to the inner edge of the bottom corner angles, the 
top angles extending from heel to heel of frames, 
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The plating of the water-tight deck floor is ,jin., with all 
butts and seams overlapped, seams single, and butts double- 
riveted, jin. diameter rivets throughout, spaced 2fin. in butts, 
5}in. in beams, and 3in.inseams. The stringer angle on the upper 
side of the deck is 3in. by 3in. by }in., riveted to the shell with 
jin. rivets spaced 3in. apart. The beams carrying the deck 
are Sin. by 3in. by Jin. angles, spaced 18in. apart and secured 
to the frames with yin. plate knees. The cross-beams under 
the water-tight deck are 4in. by 4in. by }in. angles, and those 
above the water-tight deck are 3in. by 3in. by }in., spaced 
3ft. apart and secured to the frames by plate knees j4in. in 
thickness. The vertical supports below and above the water- 
tight deck are 3}in. by 3}in. by }in. and 3in. by 3in. by fin. 
respectively, secured to the beams with one rivet in each. 
The stringers below the water-tight deck are of plates 18in. by 
Jsin., and angles 3}in. by 3}in. by jjin., and those above that 
deck are l5in. by Jyin. and 2lin. by syin., the angles being 
3hin. by 34in. by Ain. All butts are overlapped and are single- 
riveted, jin. rivets throughout, spaced 3}in. apart in butts and 
4}in. in angles. 


The shell plating of the caisson is as follows :— 
1st strake of sides and ends 
2 


3rd and 4th strake of sides and ends 


5thand 6th ,, ” wee 
7th strake of sides and ends 
tt ” ” ” 
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The bottom plates are }{in. in thickness. 
All plates are lapped, the seams being single and the lap butts 

double-riveted througheut. The spacing of the rivets in the 
butts is 2jin., in the frames 5}in., and 3in. in the seams. The 
bottom plating in the way of the keelsons have flush butts 
with double-riveted straps inside, and all bottom riveting is 
knocked down from the inside. Four adjusting boxes, with 
screw and links of steel, are fitted to the ends of the caisson, two 
at either end. They are worked from the upper stringer by 
means of a key. These are for bearing the caisson up against 
the granite meeting faces. 

The two endless hauling chains, which are supported by 
twenty cast iron rollers along each side of the caisson recess, 
are ljin. short link. The driving shafts are 8jin. and 8in. 
in diameter respectively, each having a boss for a chain pulley, 
and cast iron couplings are turned and keyed on the shafts, 
and are fitted with turned bolts and nuts. 

The contract for the caisson was entrusted to Messrs. Hanna, 
Donald and Wilson, of Paisley, the total cost amounting to 
£15,454 12s. 7d. 

Caisson hauling plant.—The hydraulic plant—see Supplement 
—which has been provided for the hauling of the caisson gate 
either into or out of the recess in the process of opening or closing 
the dock, is housed in an underground chamber on the eastward 
side of the dock entrance. It is capable of being actuated either 
by hydraulic power, or, in case of emergency, by manual power. 
The machinery is coupled up to a driving shaft in the caisson 
recess, which shaft is provided with two sprocket wheels engaging 
a pair of endless chains that are attached to the hauling yoke 
fitted on the end of the caisson ; the chains are supported on a 
series of rollers placed along both sides of the caisson recess 5ft. 
and 6ft. 9in. respectively below the surface of the quay. When 
this machinery is being worked by hydraulic power under the 
accumulator pressure before referred to it is capable of exerting 
a hauling force of 24 tons on the caisson at a speed of 14}ft. 
per minute, or 12 tons at a speed of 29ft. per minute. 

The hydraulic engine is of the horizontal type mounted on a 
cast iron bed-plate, and has three cylinders fitted with rams, 
crossheads, and connecting-rods acting directly on the crank 
shaft. The cylinders and rams are of gun-metal, and the cross- 
heads are of steel with gun-metal faces working in guides on the 
bed-plate. The counecting-rods are of steel with adjustable 
gun-metal brasses at both ends. The forged steel crank shaft 
works in bearings carried by the bed-plate and fitted with 
adjustable gun-metal brasses. The working valves are of gun- 
metal of the slide pattern, actuated by excentrics on the crank 
shaft and fitted with reversing slides, which actuate through a 
shaft and levers by a hydraulic cylinder of gun-metal. T 
spur gear is provided with two sets of gearing wheels to give 
the two powers above referred to, a clutch being fitted for putting 
either set of gear into or out of gear; the clutch is actuated by 
a portable hand lever from above the quay level. The hand 
gear consists of a head with sockets for hand spikes and bevel 
gearing driving on to the intermediate shaft. All the gearing 
is of steel with machine-cut teeth and mounted on steel shafts 
working in bearings having adjustable gun-metal brasses. 
A brass-lined stuffing-box and gland are placed at the connection 
between the hauling plant and the main shaft in the caisson 
recess, for the purpose of preventing the entry of the tidal 
water from the latter into the machinery chamber. The motion 
of the hydraulic engine is controlled by a gun-metal valve 
operated by a portable hand lever from above the quay level, 
the reversing cylinder being operated by means of the same 
valve and lever. 

This contract was entrusted to Messrs. Sir W. G. Armstrong, 
Whitworth and Co., Limited, of Newcastle-on-Tyne, and cost 
£921 19s. 2d. 

Penstock doors for culverts.—There are nine penstock sluice 
doors on the various dock culverts, namely, four 9ft. by 9ft., 
one 7ft. 6in. by 6ft., and four 7ft. 6in. by 5ft. clear openings 
see Supplement. These doors are operated by hydraulic power 
supplied at a pressure of 750 lb. per square inch, and are arranged 
that in case of a failure of the water pressure the sluices can be 
opened and closed by hand power. The doors are double-faced, 
and are constructed of greenheart beams. For the 9ft. by 9ft. 
doors there are ten beams, each 10ft. 8in. long by 13in. deep and 
18in. wide. Each door has a massive cast iron beam at the top, 
having eyes to receive the pin which connects the sluice-rods 
to the door. 

The greenheart and cast iron beams are all carefully dressed 
and fitted to each other, and are secured by seven 2}in. bolts 
passing right through the full depth of the door, and are fitted 
with cast iron countersunk washers at the bottom end, the whole 
being made perfectly water-tight. The hydraulic cylinder for 
operating the door is of cast iron, 20}in. inside diameter, bored 
out through its entire length ; the thickness of the metal of the 
cylinder is 3jin., and strong brackets are cast on and rest on 
two mild steel box girders 18in. by 2lin., built into the wall of 
the chamber ; the cylinder is securely fixed to the girders by 
four 3}in. bolts. It is also provided with the necessary inlets, 
air, and frost cocks. 

The piston is of gun-metal in three pieces, having two leather 
cups, and is secured to the piston-rod by a gun-metal nut. The 
piston-rod is fitted with a strong cast iron crosshead having eyes 
ior the sluice-rods, which extend from the crosshead to the door 
and which are secured by pins at each end. The sluices are 
operated by a lin. double-ported slide valve carried on a cast 
iron bracket, which is bolted to the masonry at the top of the 
chamber, this being fitted with a lin. stop valve, a tee-piece bend 
and a connection for hand power ; and all the necessary piping 
between valve and cylinder is supplied. 

The valves are operated by a hand lever made so as to be 
removable and working through a slot in the chamber covers. 
The door, 7ft. 6in. by 6ft. in the clear, is constructed on the 
same lines as above ; the greenheart beams, being eight in num- 
ber, 7ft. long, 12?in. deep by I4in. wide, are bolted together 
by five 2jin. tie-bolts. The cylinder for operating same is 15}in. 








8 
diameter and 2}in. metal ; in this case the cylinder has strong 
brackets or feet cast on for fixing to the granite wall of the 
chamber, which is done by four 2in. bolts ; and, in addition, it is 
secured to the opposite wall of the chamber by strong bolts and 
heavy cast iron brackets built into the wall. 


Suitable mild 


steel sluice-rods extend from the piston-rod to the door, and where 
necessary the rods are made in suitable lengths, jointed together 
by strong socket couplings and cotters and guided by cast iron 
guides fixed to wall. The four 7ft. Gin. by 5ft. doors are also 
constructed as above, the greenheart beams being eight in 
number, 6ft. long, 12jfin. deep, and l3in. wide, and they are 
bolted together by five 2in. tie-bolts. 

The cylinders are 10in., 11}in., and 12}in. diameter respec- 
tively, according to the head or depth under which the sluices 
require to work, the thickness of metal being 1 fin., l{in., and 2in. 
The operating slide valves are jin. diameter. 

The chamber covers for all the sluices are of cast iron chequered 
on the top and placed in a check made in the granite masonry. 
Slots and eyes are founded in the plates through which to reach 
the working valves, so that the sluices can be operated without 
removing the plates. All those parts which are subjected to 
hydraulic pressure are designed for a working pressure of 750 Ib. 
per square inch, and were tested to a pressure of 2500 lb. per 
square inch. 

The contract for the penstock doors and hydraulic operating 
gear was entrusted to Messrs. Glenfield and Kennedy, Limited, of 
Kilmarnock, the cost altogether amounting to £2929 14s. 2d. 

Pumping station buildings.—The contract for the handsome 
pile of buildings which has been erected to contain the pumping 
and hydraulic plant and boilers, together with the factory chim- 
ney, 180ft. in height above the ground line, was entrusted to 
Messrs. McLaughlin and Harvey, Limited, of Belfast, and cost 
£9521 18s. 8d., which sum includes only the buildings of the 
engine and boiler-house, hydraulic-room, and chimney, above 
ground line. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





CONCRETE v. BRICK AND STEEL BRIDGES. 


Sir,—Under the above heading there is an illustrated article 
in the current issue of your journal which endeavours to prove 
that brick and steel combination is more economical for bridge 
construction than reinforced concrete. 

The comparison, however, is not fair, as the design advanced 
for the reinforced concrete bridge is very elementary and not 
in accordance with modern practice, so that the estimates are 
likely to convey a wrong impression to your readers. 

In the first place, the assertion that arch design is the most 
economical for reinforced concrete is not correct, as this depends 
solely on the nature of the foundations in order that the thrust 
of the arch may be adequately provided for. Again, in a short 
span of 26ft. the idea of having the arch ldin. thick at the crown 
gives one the impression that plain or mass concrete would be 
amply strong enough without any reinforcing steel. 

It is also interesting to find that reinforcing steel is estimated 
at £15 10s. per ton, whereas structural steel is charged at £13 10s. 
per ton (average). Many thousands of tons of reinforcing steel 
are now being fixed at £9 per ton, and this is a good price. One 
of the objections advanced to reinforced concrete is that its 
lifetime is a matter of conjecture, and although there are now 
abundant proofs that concrete scientifically reinforced shows no 
signs of deterioration in twenty years, yet it would be interesting 
to know why the bottom flanges of the rolled steel joists are pro- 
tected by metal lathing and concrete other than for preserving 
its life and preventing rusting action. 

Presumably the examples given were not actual cases in prac- 
tice, and in order to show that the whole contention of your 
correspondent is wrong I may state that now over 300 bridges 
stand in England to-day in reinforced concrete, which are there 
solely on account of keen competition between steel, brick, and 
stone. The spans vary from LOft. up to 170ft., some being arches 
and others beams, so that it is rather late in the day to come 
forward and endeavour to prove that reinforced concrete con- 
struction is not economical, when so many monuments stand 











which bear ample evidence to its efticacy and economy. 
Cardiff, August 12th. Rosert G. CLARK. 


AVAILABLE HEAT DROP. 


Srr,—In an article on ‘* Available Heat Drop ” in your issue 
of August 9th, Mr. E. Buckingham refers to my article on 
** Heat Drop in Steam Turbines” (March 8th, 1912), and has 
raised one or two points which seem to call for comment. 

In the first place, he characterises the 6 @ diagram as academi.c 
It appears in my article simply because my purpose was 
criticism. I quite agree with Mr. Buckingham that the Mollier 
diagram is the proper one for practical purposes. 

In the second place, he has taken my suggestion that “ actual 
heat drop” should be discarded, in a rather universal sense. 
From the context of my article I think it is obvious that my 
suggestion had special reference to the calculations necessary 
for determining the volume of the steam as it passes through 
the successive stages of the turbine, this being an important 
factor in the design of the blading. The “ ideal” or “ isen- 
tropic ’” heat drop must always be of importance, since it forms 
the standard of comparison on which efficiency values are based. 
There is one particular misuse of the word “ available ” which 
we both condemn, viz., that application of it to which Mr. 
Buckingham refers in the third column of his article. The 
fault, the commission of which makes us in his words “ incon- 
sistent, and, if you please, ridiculous,” is the very one which 
it was the object of my article to point out. 

In essential matters Mr. Buckingham’s article and mine are 
in complete agreement. The only real point of difference is 
this :—Mr. Buckingham would not discard the term “ available 
heat drop” simply because some people make mistakes with it. 
I find, however, that the mistaken uses of the term are so pre- 
valent—in this country at least—and so misleading, that to 
retain it at all involves great risk of ambiguity, and for that 
reason I suggested that it should be abandoned. 

Glasgow, August 13th. Tuos. B. Mortry. 


THE OLYMPIC’S TELEMOTOR GEAR. 


Sir,—In the issues of The Times, Daily Mail, and other 
papers of July 8th last there appeared a cable despatch, dated 
New York, July 7th, describing a mishap to the R.M.S. Olympic, 
White Star Line, in which it was stated that the “ bye-pass: of 
the telemotor became deranged, thus interfering with the 
steering gear.” 

After correspondence, we are now in a position to state under 
official sanction that the telemotor was not at fault, and that 
the Press reports in that respect were without foundation. The 
steering gear was not of our design or manufacture, but the 
telemotor installation was made and supplied by us. 

We have not sent any communication to the daily Press on 
this matter, and we trust that you will allow us the privilege 
of your columns to make this statement, so as to reach our 
clients and prospective clients, whom we wish to know that 
this allegation against the telemotor was inaccurate. 

Brown Bros. anp Co., Limirep 
(W. G. GrBBons, Director). 











CATALOGUES. 


BraziL, STRAKER AND Co., Limited, Vulcan Ironworks, 
Bristol.—Some leaflets forwarded to us by this firm have 
reference to small oil engines for fishing-boats, yachts, launches, 
&e.; also oil-driven auxiliary machinery. Besides the above, 
we have received leaflets descriptive of the Djinn reversiny 
gear, heavy duty marine oil engines, engines for electric lightiny 
plants, winches and haulage plants, pumping plants, &c, 

J. W. Brooke anv Co., Limited, Adrian Works, Lowestoft. 

A new catalogue sent to us by this company has reference io 
industrial motors. We are told that the firm is now manufac- 
turing electric motors in large quantities for use in connection 
with electric lighting, pumping, lifting machinery, drivin, 
organs, and for salvage work of all kinds. Illustrations av« 
included, showing the motors coupled to various classes «{ 
machines, and a great deal of information of interest to buyers ; 
also given. 

Davipson AaNpd Co., Limited, Sirocco Engineering Work., 
Belfast, lreland.—A new catalogue sent to us by this company 
is entitled ‘Sirocco Induced Draught for Boilers.” Many 
forced draught installations which have been put down by thi 
company in various power-houses, &c., are illustrated, and some 
interesting information is given concerning the use of forced 
draught generally. The latter part of the catalogue is devote: | 
to Sirocco induced draught fans, and here again some usei\| 
and interesting information is provided. 

Tue Evecrricat Trapes Suppty, Limited, Britannia Work-, 
Great Charles-street, Birmingham.—An extensive catalogue to 
hand from this firm has reference to switch gear. Among other 
things it deals with circuit breakers of various types, controller 
choking coils, distribution fuse boards, distribution switch and 
fuse boards, earth plates, fuses, lightning arresters, moto: 
starters, accumulator switchboards, switches of various types, 
shunt regulators, wall plugs and sockets, voltmeters and 
ammeters. The catalogue is well illustrated and prices are given 
throughout. 

Tue A.E.G. Journal for July, published by the A.E.G. Com 
pany, of 133-135, Oxford-street, W., contains an interesting ani 
well-illustrated article on the sewage pumping station of thx 
Dresden drainage system. Other articles deal with A.E.G. 
cable in Japan and the electrical plant of the Guindo Mininy 
Company, Spain. Some particulars concerning the firm’s new 
publications are given at the end of the journal. From the san 
firm we have also received a publication dealing with A.E.G. 
quick-break switches, motor control panels, motor switch panels, 
switch case, and transformer switch cases. 

SIMPSON, STRICKLAND AND Co., Limited, yacht and launcl: 
builders, Dartmouth, South Devon.—This firm has sent us a 
copy of its new catalogue dealing with non-condensing high- 
pressure machinery, compound surface condensing machinery, 
triple-expansion machinery, four-crank triple-expansion engines, 
Kingdon quadruple-expansion engines, four-crank quadruple- 
expansion engines, liquid fuel burners, Kingdon boilers, direct - 
tube boilers, return-tube boilers, locomotive marine boilers, 
water-tube boilers, fans, circulating pumps, dynamos, stationary 
engines, propellers, petrol motors, crude oil motors, &c. 

ASHWELL AND NeEsBit, Limited, Barkley-lane, Leicester. 
An interesting publication forwarded to us by this company has 
reference to the ‘‘ Leicester ’’ gas steam radiator. It is claimed 
that in the “ Leicester’ patented gas steam radiator the pro- 
ducts of combustion are entirely removed from the apartment. 
The consumption of gas is said to be the minimum volume 
required, for practically every unit of heat is conserved and used 
correctly. It is also maintained that there is no other sanitary 
system so efficient, for the heat that would otherwise be lost is 
utilised to heat a current of air which flows through an interior 
casing and, becoming warmed, circulates and diffuses in the 
apartinent. 


LIDGERWOOD MANUFACTURING ComPaNy, Caxton House, 
Westminster, S.W.—A section of this firm’s catalogue having 
reference to cableways for building works and dams has reached 
us. Many illustrations are given showing these cableways in 
use on the Panama Canal locks, the Cataract dam, Australia, 
the Barren Jack dam, Australia, the Ashorken dam, New York, 
&c. We cannot endeavour to set forth all the work which the 
catalogue covers, but it must suffice to say that some very 
interesting examples of the use of the firm’s cableways are 
illustrated, and that the various pictures are accompanied by 
brief descriptions. We are sure that the publication will appeal 
to all interested in the building of dams and locks. 

From Marconi’s Wireless Telegraph Company, Limited, of 
Marconi House, Strand, W.C., we have received an excellent 
catalogue entitled ‘*‘ Portable Wireless Telegraph Stations.” It 
is full of interesting information concerning wireless stations of 
this type, and there are many illustrations. The first few pages 
are devoted to technical considerations, and following this 
various kinds of portable stations are considered. Then there 
is some information concerning the Marconi practice buzzer, 
the Marconi dise discharger, and the vacuum valve. Lastly, 
there is a section of Marconi organisation. The catalogue con- 
stitutes the most interesting trade publication on wireless 
telegraphy we have seen. 

Hartunc, Kuun anp Co., Engineering Works, Diisseldorf. 
London agent : C. Campart, 9, Newgate-street, E.C.—A publi- 
cation to hand from this firm deals with steam governors, and 
gives a great deal of useful information concerning governors 
of various types. The early part of the book is devoted to 
general information concerning centrifugal governors, and we 
are sure that this will appeal to all eaaeened in the theoretical 
side of the subject. The remainder of the catalogue deals, 
among other things, with spring governors with equilibrated 
levers, spring governors with constant energy, spring governors 
for pump compressors, blast engines, ventilators, hydraulic 
accumulators, paper-making machines, ice-making machines, 
&c. Spring governors constructed in accordance with the patent 
of Prof. Stumpf, weight governors with urn-shape load, governor 
pedestals, and oil brakes. The last part of the catalogue is 
devoted to illustrations of machines which are regulated by 
Hartung governors. Altogether the catalogue deals with the 
subject of governors in a very thorough manner, and we know 
of no other trade publication of the kind which contains such a 
mass of useful information. Moreover, it is well bound, and 
taken altogether it constitutes a very creditable production. 


THe ExpanpED Mertat Company, York-mansions, York- 
street, Westminster, S.W.—T'wo new lists have been forwarded 
to us which have reference to expanded metal lathings for 
plaster work. Some samples of this lathing have also been 
forwarded to us. We note that all lathing as used for plaster 
work is coated with a mineral oi in the process of manufacture, 
and is also dipped in asphaltum paint before leaving the works. 
Unpainted lathing is not recommended for plaster work, but 
if it is required it should be specially so ordered, when a discount 
is allowed. It can be galvanised, but this process adds con- 
siderably to the cost of the material. From the list dealing with 
the firm’s ‘‘ B.b. expanded metal ”’ we note that diamond mesh 
lathings are made in standard size sheets only. The sheets have 
an area of two square yards of metal, and are supplied in lengths 
of 9ft. instead of in 8ft. lengths, which is the greatest length 
obtainable in the original diamond mesh lathings. These 
lathings may be used in horizontal, sloping, and vertical work, 
and either straight, curved, or bent work. The lathings are 
suitable for both hair and hairless plaster. The meshes are of 
a small diamond shape, and it is claimed in actual practice 
that, owing to their shape and size, a minimum quantity of 
plaster is required, and very little falls off and is wasted, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


Ironmasters’ New Circulars. 

THE Staffordshire best iron houses have now issued 
their new lists showing the prices to which the recent advance 
of 10s. per ton brings current quotations. The Earl of Dudley’s 
found Oak Works quote L.W.R.O. iron bars, £10 2s. 6d. per 
ion basis price; L.W.R.O. best bars, £11 10s. basis; best 
best ditto, £13; and treble best, £15 per ton. These prices 
are more than ordinarily important to the merchants’ trade, 
ince they are an average of 12s. 6d. per ton above those of 
most of the firms, a premium of this amount being allowed to 
merchant houses. Noah Hingley and Sons, Limited, quote 
* Netherton” bars, ordinary, £8 10s. per ton; best, £9 10s.; 
double best, £10 10s.; and treble best, £12. ‘‘ Lion” bars 
are quoted £9 10s. for ordinary sorts; £11, best; £12, best 
best; and £13, superior make. Robert Heath and Sons, 
Limited, announce William Barrows and Sons’ brand at, bars, 
£9 10s. basis price ; angles and tees, £10 10s. basis; £11, best 
qualities ; and £12, double best ; B.B.H. boiler plates, £10 10s, 
minimum standard ; best, £11 10s.; and double best, £12 10s. 
i.o.r. The recent advance leaves prices higher than at any 
time since January, 1901. 


Merchant and Common Iron. 

It is a long time since there was so much activity in 
the South Staffordshire iron trade. New inquiries are coming 
to hand with great regularity, but makers are cautious ot 
committing themselves too far ahead. Producers of common 
bars are full of work. A contract for 1500 tons was on offer on 
*Change to-day (Thursday) in Birmingham, but for various 
reasons it was not accepted, though it is hoped that ultimately 
it will be executed here. The demand for second-class bar iron 
is active at £8 2s. 6d. to £8 5s. per ton delivered, and common 
bars for nuts and bolts are readily bought at £7 15s. to £8, 
delivered at Darlaston and Wednesbury. Recently there has 
been more continental competition in this class of iron, and also 
in small rounds, squares and flats, though the quantities coming 
to hand have been inadequate and transit difficulties have caused 
delay. Gas strip makers report favourably of the conditions 
of industry. A good number of new orders are being booked 
at the recent advanced figure of £8 5s. to £8 9s. 6d., delivered 
in lots of twenty-five tons and upwards. Hoop iron is £8 5s., 
and nail rods £9 per ton. 


Galvanised Iron Exports. 

Makers of galvanised corrugated sheets are receiving 
more support, and the leading firms have not much to complain 
of. For the home trade for 24 w.g. corrugated sheets they 
quote £12 to £12 5s. at works, though inferior sheets might be 
bought for less, say, about £11 15s. or £11 17s. 6d. per ton. 
Black sheet firms are keeping all their plant fully occupied, 
and prices are :—Singles, £7 17s. 6d.; doubles, £8 2s. 6d. to 
£8 5s.; trebles, £8 12s. 6d. The aggregate of galvanised sheets 
exported during July was 57,152 tons, as compared with 47,973 
tons for the same period last year. The value of shipments 
during the month was £760,161, as compared with £588,820 
in 1911. For the seven months of the year the value was 
£4,423,630, as compared with £4,572,021 for the same period 
last year. 


Staffordshire Best Pig Iron Advanced. 

The pig iron section continues to be well supported. 
Following the lead of the marked bar houses, makers of Stafford- 
shire all-mine cold blast pigs have put up their price 5s. per ton, 
making the basis 125s. There is no other official change, though 
the tendency is in an upward direction. Quotations are :— 
Forge pig iron, South Staffordshire common, 58s. 6d.; part- 
mine, 62s. 6d. to 63s. 6d.; best all-mine forge, 90s. to 95s.; 
foundry, 95s.; cold blast, 125s.; Northamptonshire, 61s. to 
62s.; Derbyshire, 62s. 6d. to 63s. 6d.; North Staffordshire 
forge, 63s. to 64s.; best 68s. to 69s. per ton. 


Steel Deliveries Behind. 

In spite of the recent advance announced in steel 
sections and joists the makers are very busy, and are assured of 
several months brisk trade. Joists now become £7 5s., which 
is a rise of 5s., and equalises the advance declared in channels, 
tees, &c. Consumers of sheet half-product steel bars complain 
that they cannot obtain deliveries fast enough. The supply 
of largetts and billets is certainly somewhat abundant, but 
prices are out of proportion to those obtained for sheets. Local 
makers require £6 for Bessemer qualities of largetts, and 2s. 6d. 
to 5s. more for Siemens. Comparatively small quantities of 
continental material only are available. 


New Rolled Steel Prices. 

New steel quotations at date are given by the Patent 
Shaft Company, Limited, Wednesbury, as :—NMild steel plates. 
jin. thick and upwards, £8 2s. 6d. per ton; mild steel angles, 
£7 12s. 6d.; channels, £7 17s, 6d.; and tees and rounds and squares, 
£8 per ton, delivered in the district. Alfred Hickman, Limited, 
Staffordshire Steel and Ingot Works, quote Bessemer basic 
steel angles, £7 12s. 6d. basis price; flats, £7 17s. 6d. to £8; 
bars and tees, £8; and channels, £7 17s. 6d. The Lilleshall 
Company, Limited, Shropshire, is prepared to take orders in 
lots of 100 tons and upwards, delivered in the Midland districts, 
at, for basic Bessemer quality angles, £7 10s. minimum ; 
flats, above 5in., £7 15s. minimum ; and tees, £7 17s. 6d. per ton. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Strong. 

ALTHOUGH there was not a very large attendance on 
the Iron Exchange, the tone in pig iron was strong. In most 
cases higher prices were quoted prompt. Finished iron and 
= steady at full rates. Copper rather quiet. ‘Tin and lead 
dearer. 


Quotations. 

Lincolnshire No. 3 foundry, 67s. 6d.; Staffordshire, 
67s.; Northamptonshire, 68s. 6d.; Derbyshire, 67s. 6d.; Middles- 
brough, open brands, 69s. 6d. to 70s. 4d. Scotch: Gartsherrie, 
76s. 6d. to 77s.; Glengarnock, 75s.; Summerlee, 73s.; Eglinton, 
73s., delivered Manchester. West Coast hematite, 78s. 6d. 
f.o.t. Delivered Heysham: Gartsherrie, 74s. 6d. to 75s.; 
Glengarnock, 73s.; Summerlee, 71s.; Eglinton, 71s. Delivered 
Preston: Gartsherrie, 75s. 6d. to 76s.; Glengarnock, 74s.; 
Summerlee, 72s.; Eglinton, 72s. Finished iron: Bars, £8 5s.; 
hoops, £8 7s. 6d.; sheets, £9 5s. Steel: Bars, £8 to £8 5s.; 
Lancashire hoops, £8 6s.; Staffordshire ditto, £8 5s.; sheets, 
£9 to £9 5s.; boiler plates, £8 15s. to £9; plates for tank, girder 
and bridge work, £8 5s.; English billets, £6 to £6 5s.; foreign 
ditto, £5 15s. to £5 17s. 6d.; cold drawn steel, £10 5s. to £10 lds. 
Copper: Sheets, £95; tough ingot, £83 to £83 10s.; best 
selected, £83 10s. to £84 per ton. Copper tubes, 114d.; brass 
tubes, 94d.; brazed brass tubes, 10$d.; rolled brass, 84d.; 
brass wire, 8}d.; brass turning rods, 8}d. to 8}d.; yellow metal, 
73d. to 73d. per pound. Sheet lead, £23 to £23 5s, English 
tin ingots, £211; aluminium, £80 per ton. 





Lancashire Coal Trade. 

There has been no great change to note since last 
week, Although demand for house coal was dull, there were 
rumours that an official advance of Is. 8d. per ton would be 
made on the lst of September. There is no confirmation of 
this at present. Slack and engine fuel very firm. There was 
a rather better tone in shipping and bunkering coal. 


The Manning of Machine Tools. 

For some considerable time there have been rumours of 
possible friction between the engineering employers of this 
district, and the Amalgamated Society of Engineers regardin 
the choice of attendants for machine tools of the automatic ona 
semi-automatic varieties. Obviously one of the objects of the 
employers in installing such machines is to economise in the 
matter of wages. Little skill is required on the part of the 
minder of an automatic screwing machine, for instance, and the 
employment of semi-skilled labour for the purpose has answered 
very well. Now the Amalgamated Society of Engineers con- 
tend that such labour ought to be done by its skilled members, and 
acting on the advice of the executive the turners and fitters at a 
works in Blackburn have handed in their notices. It is said that 
this action is only the commencement of an extensive movement 
on the part of the Amalgamated Society of Engineers to gain 
their own ends, and that other centres of engineering are likely to 
be affected in the not distant future. 


Stockport Sewage Works. 

At a meeting of the Stockport Town Council, held last 
week, it was reported that a scheme had been prepared for the 
extension of the sewage outfall works at an estimated cost of 
£61,000. It is stated that the daily dry-weather flow of sewage 
is now five million gallons, compared with 24 million gallons in 
1902. The Rivers Pollution Committee has been pressing for 
the extension of the works for some time. 


Barrow-tn-Furness, Thursday. 
The Hematite Market. 

The hematite pig iron trade at the present time is in 
a much stronger position than has been the case for several 
years. There is a good all-round demand for iron, and makers 
are doing a very good business for prompt and also forward 
deliveries of iron. On local account a big tonnage of iron is 
required, especially by steel makers, and this is likely to con- 
tinue. On general account business is brisk. With the recent 
increase in the make of iron wants can be easier dealt with, but 
it is expected that additional furnaces will be put into operation. 
Prices are firm with makers quoting 79s. to 80s. per ton net 
f.o.b. for parcels of mixed numbers of Bessemer iron. For 
special classes of iron there is an increasing demand, and the 
price rules from 80s. to 82s. 6d. per ton net. In the warrant 
market there has been little done tor some time, but prices are 
firm with sellers quoting 77s. 6d. per ton net cash with a tendency 
to advance. 


Iron Ore. 

The iron ore trade is well employed. The demand is 
very brisk on local as well as general home account. Scotch 
smelters continue to take regular supplies of Cumberland ores, 
and shipments are also made from Barrow to Scotch ports. 
Prices are firm with good average sorts of ore at 17s. to 18s. 6d., 
and the best ores are at 26s. per ton net at mines. The demand 
for Spanish ore is steady, with best sorts at 21s. 6d. per ton 
delivered to West Coast works. Some large consignments of 
this class of ore are expected shortly in Cumberland. Irish 
ores are only being imported now and again. 


Steel. 

The steel trade presents no new features. There is a 
marked briskness in the trade both in Barrow and Cumberland, 
and as some good contracts are held these will go on for some 
time to come, and in the meantime there is a good steady 
demand for most descriptions of steel. Heavy sections of rails 
are at £6 7s. 6d. to £6 10s. per ton. Little is on offer in light 
rails or heavy tramway sections. For steel shipbuilding material 
there is a brisk demand and ship plates are at £8 3s. 6d. per ton 
and boiler plates at £8 12s. 6d. to £8 15s. per ton. Tin bars are 
a fair business at £5 12s. 6d., and billets are at £6 per ton, with 
hoops at £7 15s. per ton. 


Shipbuilding and Engineering. 

These trades are full of life. Vickers Limited have com- 
pleted the huge floating dock for Canada, but her delivery has 
been delayed by the fact that the Heysham Harbour Authority 
cannot at present give accommodation for her for the purpose 
of trials and tests. She will be towed across to Montreal by 
two powerful Dutch tugs. The battle-cruiser Princess Royal 
leaves for her much delayed trials this week-end. These delays 
were caused by structural alterations. 


Fuel. 
There is a strong demand for coal, and coke is in brisk 
request at 25s. for East Coast sorts. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

VERY little business has been reported in Cleveland 
pig iron this week, but this is as expected after the recent activity. 
The orders placed have been small and unimportant. Traders 
do not look for much business this month, but deliveries on 
contract promise to be on a good scale, and they would be 
heavier if more iron was available. Consumers are still clamour- 
ing for arrears of delivery to be made up, and with the extra 
make of pig iron now forthcoming it is hoped that consumers 
will have their wants supplied before very long. At the begin- 
ning of the week the market was much quieter, and No. 3 
G.M.B. Cleveland pig could be purchased at 61s. 3d. for 
early delivery. The market, however, strengthened, and by 
the close of Wednesday the price was advanced to 61s. 9d. f.o0.b., 
which figure was several times paid. The upward movement 
has been assisted by a smart rise in warrants caused by outside 
speculators once more coming into the market. The supplies 
of foundry and forge iron are still scarce. Makers have very 
little to sell, having their hands pretty full in executing orders 
already on the books. No. 4 foundry and No. 4 forge are each 
quoted at 61s. 6d., whilst No. 1 is at 66s. 9d., and mottled and 
white iron each at 61s.—all for early delivery, rather higher rates 
being named on forward account. 


Hematite Pig Iron. 

Very satisfactory and encouraging accounts continue 
to be given of the East Coast hematite pig iron industry. The 
consumption increases, and the production likewise, there being 
several more furnaces making this description of pig iron than 
before the late strike. Makers are well off for orders, and the 
output of metal at present is much larger than has been the case 
for some years. The position of producers is altogether a sound 
and healthy one, as there is no stock upon which to draw. The 
general market quotation for mixed numbers delivered to the 


‘end of next month is 74s. 6d., but some producers quote up to 


75s., and as they are well sold are not keen sellers, 





Iron-making Materials. 

There has been very little business in foreign ore this 
week, but this is accounted for by the fact that consumers are 
well covered. Values, however, are maintained on the basis 
of 22s. for Rubio of 50 per cent. quality. The price of freights 
is fixed at 6s. 104d. Bilbao—Middlesbrough. Although the 
production has been increased the supply of furnace coke is still 
short of uirements. The price is going up again, and 21s. 
has now to be paid for blast furnace kinds delivered at Teesside 
furnaces. 


Manufactured Iron and Steel. 

Manufacturers of finished iron and steel were never 
so full of work as they are at present. All branches are in a 
most healthy state and prospects are bright. The production 
is at its highest, and some firms have made record outputs. 
Producers are so busy that they are not seeking further orders, 
and it is reported that many of them will not make contracts 
for delivery before 1914. The quotations all round are main- 
tained for all descriptions of finished iron and steel, and any 
change cannot be otherwise than in an upward direction. 
Common iron bars are £8 5s.; best bars, £8 12s. 6d.; best best 
bars, £9; packing iron, £6 5s.; iron ship plates, £7 15s. to £8 ; 
iron girder plates, £8 5s.; iron boiler plates, £8 12s. 6d.; iron 
ship angles, £8 5s.; iron ship rivets, £9 10s.; steel bars, basic, 
£7 15s.; steel bars, Siemens, £8 5s.; steel ship plates, £8 ; 
steel ship angles, £7 7s. 6d.; steel boiler plates, £8 15s.; steel 
strip, £7 12s. 6d.; steel hoops, £7 15s.; and steel joists, £6 17s. 6d., 
all less the customary 2} per cent. discount. Cast iron columns 
are £6 15s.; cast iron railway chairs, £3 17s. 6d.; light iron rails, 
£6 15s.; heavy steel rails, £6 7s. 6d.; and steel railway sleepers, 
£7, all net at works. Iron and steel galvanised corrugated 
sheets, 24 gauge, in bundles, stand at £12 10s. f.o.b., less the 
usual 4 per cent. discount. 


Coal and Coke. 

A firm tone characterises the coal and coke market, 
collieries being very busy with shipping and inland orders. 
The great activity in the iron and steel works has caused an 
exceptionally large consumption, which makes up for any 
searcity of shipping tonnage. Very little new business has been 
reported this week, but this is solely due to lack of prompt 
supplies, and quotations in consequence are nominally strong. 
So far as coal is concerned, the market maintains a very firm 
tone. For the end of the month and early September all 
descriptions are on offer freely, but owing to the high prices 
consumers are mostly holding off. The present quotation for 
best gas coals is 13s. to 13s. 3d., and seconds are at 12s. 6d. to 
12s. 9d. Bunker coals are once more on the upward move, 
and good average Durham unscreened bunkers are at 12s. 6d. 
to 13s. Coking coals are steady and firm in price, and demand 
for coke is in excess of the supply. Coking coals are quoted 
at 12s. to 12s. 6d., and smalls at 12s. There is a good demand 
for blast furnace coke, and prices have been advanced. Up 
to 23s. 6d. has now to be paid for best foundry coke, 21s. for 
furnace coke, and 19s. to 20s. for gas coke. 


Shipbuilding. 

Great activity prevails in the shipbuilding industry ; 
in fact, the yards have never been so busy as they are at present. 
Builders, it is understood, cannot guarantee delivery of any 
further tonnage for many months, but still there are inquiries 
for shipping. The mills are being pressed to meet the demand 
for ship plates. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


The Steel Trade. 

THE local trades continue in a healthy condition, no 
sign of weakening being visible in any important department, 
and exceptional activity is the rule at most of the works. It is 
true that the booking of new business does not keep pace with 
the execution of old orders, but there is abundance of work in 
hand, and a revival in buying may be expected next month. 
The immense amount of work in the railway steel departments 
has been augmented by Indian orders for nearly 3000 wagons, 
and large quantities of wheels, springs, &c. Although the Great 
Central Company is getting new engines and wagons from a 
number of makers as rapidly as possible, the additions to its stock 
do not keep pace with the growth of goods and mineral traffic. 
Some of the firms interested in railway stock construction have 
work booked which will occupy nearly two years in execution. 
Shipbuilders’ requirements in forgings and castings, files, tool 
steel, and engineers’ tools continue on an unprecedentedly 
heavy scale. The output of files reaches the maximum, and makers 
are obtaining better prices. There is now a fair demand for 
special files possessing extra cutting power at higher prices than 
the ordinary quality. Price is to a less extent than formerly the 
sole factor in determining the destination of orders for such 
goods. Twist drills made of high-speed steel sell readily. A plant 
for the manufacture of this class of drill, which is being erected 
by a local steel firm, will soon be at work. The tendency of 
prices of all kinds of manufactured steel continues to be upward. 


Steel Alloys. 

The consumption of steel alloys in Sheffield is larger 
than at any previous time, and users are disposed to buy forward. 
In spite of this state of things tungsten has been unusually cheap 
for a long time, owing, it is said, to price cutting by one or two 
firms of makers. Large contracts have been placed at 2s. 3d., 
at which figure some of the makers declare they are losing money. 
Ferro-silicon and ferro-chrome have been dear ever since the 
sources of supply of these alloys became syndicated. Ferro- 
vanadium has been low in value most of the present year, 
although the demand has continuously increased during the 
period. The present quotation is 10s. 6d. per pound of vanadium 
content. 


Scrap Iron and Steel. 

Some indications of an improvement in the market 
for steel scrap are reported, but buyers continue to hold off and 
values are surprisingly low, the supply being in excess of the 
demand. Current prices are considerably below those of pig 
iron. The best qualities of new steel scrap and material which 
ean be rolled down fetch fairly high prices, while the inferior 
qualities are neglected. There is not the same weakness in old 
wrought iron, which fetches 62s. 6d., but this is rather below 
pig iron. 


Pig Iron. , 

Quotations for forge and foundry iron are extremely 
irregular, and makers appear to be acting quite independently 
of one another. Makers are as firm as ever, while users who have 
still some iron to receive under contracts decline to discuss the 
question of renewals at the current high figures. As much as 
63s. 6d. delivered here has been asked this week for Lincolnshire 
forge, but this is in excess of the general figure. Derbyshire 
brands can be bought at rates varying from 61s. 6d. to 62s. 6d. 
Foundry iron is variously quoted at from 63s. 6d. to 64s. 
Although business is limited several large transactions in 
forge, foundry, and basic iron are reported. The hematite 
market is also exceedingly firm, and makers express confidence in 
being able to command current rates. Most of them have bought 
ores to cover a large part of next year. East Coast hematite 
is quoted here at 80s. 6d. for delivery this month and 82s, for 
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long contracts. The strength of the market is based upon a The export trade in sheets, thin plates, and boiler plates is 


record consumption of iron in all centres of manufacture. 


Finished Iron. 

Some makers here are in favour of following the example 
of the Midlands by adding another 10s. to the basis price of 
crown bars, but the majority seem fairly content with their 
position and are averse to taking a step which might interfere 
with the present satisfactory current of trade. They are keeping 
costs down by continuous working and orders come in rather 
freely. An advance of 5s. is being obtained in a number of | 
cases. 


Fuel. 

The market for steam coal has gained somewhat in 
strength from the activity of the export trade, and the heavy 
requirements of iron and steel manufacturers, and the demand 
is on such a seale as prevents any accumulation of stock at the 
pits. There is every prospect of shipments being maintained 
at their present level until the end of the season—about the 
middle of October. A number of short contracts have been 
placed by manufacturers at slightly higher figures. Slacks 
remain firm and are in good demand in spite of the holidays in 
Lancashire and Glasgow. The pits are generally working good 





calling tor an increasing quantity of material. 


The Engineering Trades. 

The amount of work available in the locomotive depart- 
ment of the engineering trade is now very heavy, and the marine 
shops are also busy, with a large amount of employment in 
prospect. Firms engaged on auxiliary machines and fittings 
are sharing in the general activity. Boilermakers, founders, 


| wagon builders, and bridge builders have large and important 


| 





time. The increased consumption of the country absorbs the 
output of the new South Yorkshire coalfield. Gas contracts | 
are being renewed very gradually. The house coal trade, 


although poor, is being helped by the absence of normal August | 


weather, and last week’s prices are firm. There are, however, 
considerable stocks at the collieries, and house coal pits are only 
working three days a week on the average. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Business in Cleveland Warrants. 

Ar the close of last and beginning of the present week 
a large business was done in Cleveland warrants at advancing 
prices, business being done up to 61s. 9d. cash, 61s. lid. one 
month, and 62s. three months. On some days this week, how- 
ever, the inquiry has been quieter. Shipments and reductions 
of stocks have occasionally been less satisfactory, and in the 
recent active times it is believed that merchants, shippers and 
consumers have made fair provision for their wants for some 
time ahead. In the last few days business has been done at 


tls, 04d. for delivery in twenty days, 61s. 4$d. and 61s. 5d. 
two months, GIs. 4$d. for 20th September, 61s. 7d. for Ist 
November, and 61s. lld. ten days. The quantity of Cleveland 


iron coming into Scotland has not increased so largely as was 
anticipated, and the arrivals for the year to date are 30,000 tons 
less than at this time last year. No doubt the greater part of 
this decrease may be attributed to dock strikes earlier in the 
present year ; but there have also been considerable decreases 
in recent weeks. There is a growing feeling among consumers 
that prices of raw iron have now reached a height that will 
make it very difficult to obtain fresh business on profitable 
terms. So far, perhaps, no great damage has been done to 
legitimate trade, but the further course of the iron market 
is not unlikely to be watched with some anxiety by firms who 
are considerable users of pig iron. 


Scotch Pig Iron Trade. 

The makers of pig iron in Scotland have responded 
to the upward movement in warrants by again advancing the 
prices of special brands, the rise in G .M.B. being less decided, 
although all kinds of iron have a firmer tendency. It is reported 
that merchants and consumers have been purchasing freely 
for future delivery. The output of ordinary and special brands 
does not materially exceed what it was at this time last year, 
so that any excess of demand, if such exists, must be met out 
of makers’ private stocks. Shipments of Scotch pig iron were 
somewhat better in the past week, but they are about 10,000 
tons behind the quantity despatched up to this time last year. 
Merchants quote Govan and Monkland, f.a.s. at Gaagow, 
Nos. 1, 69s. 6d.; Nos. 3, 68s.; Carnbroe, No. 1, 73s.; No. 
69s.; Clyde, Calder and Langloan, Nos. 76s.; Nos. 3, 7iag 
Summerlee, No. 1, 6d.; Ne ». B, a 6d.; Gartsherrie, No. 1, 

No. 3, : No. 1 23.; No. 3, 72s.; Eglinton at 
Ardrossan or Troon, 69s. 6a; No. 3, 7ls.; Glengarnock, 
at Ardrossan, No. 1, 77s.; No. 3, 72s.; Shotts, at Leith, No. 1, 
Tbs. ap No. 3, 71s. 6d.; Dalmellington, at Ayr, No. 1, 70s. 6d.; 
No. 3, 68s. 6d. per ton. Some makers quote 6d. per ton above 
wath = es. Carron, at Grangemouth, is quoted, No. 1, 77s.; 
No. 3, 72s. per ton. The number of furnaces in blast in Scotland 
is eighty- pt arly compared with eighty-three at this time last 
year. 


76s. 
Coltness, 
No. 1, 
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The Hematite Pig Iron Trade. 

The five extra furnaces in blast compared with the corre- 
sponding date in 191] are all engaged in the production of hematite 
pigiron. There are eight hematite furnaces blowing at Coltness, 
seven each at Gartsherrie and Eglinton, five each at Calder and 
Wishaw, four each at Summerlee and Langloan, and two each 
at Clyde and Glengarnock, there being in addition three furnaces 
making basic iron at the last-named works. The weekly 
output of hematite pig iron is at the rate of 1500 tons more than 
it was a year ago, and amounts altogether to about 15,000 tons. 
The whole of this is being delivered to works, and it is also under- 
stood that considerable quantities are being withdrawn from 
makers’ private stocks. The current price of Scotch nematite 
is 80s. per ton delivered in railway “wagons at West of Scotland 
steel works. 


Advance in Finished Iron Prices. 

The makers of finished iron in Scotland deliberated a 
week ago on the advisability of increasing prices, and decided 
then to make no immediate advance. It was understood, 
however, that the rise was only deferred in order to give cus- 
tomers an opportunity of increasing their specifications. The 
further upward movement in the quotations of raw iron has made 
it imperative that the advance in finished material should not 
further be delayed. David Colville and Sons, Limited, advise 
that dating from Monday last, the 12th instant, the prices of 
iron bars, &c., have been raised 7s. 6d. per ton. Crown bars 
are now £8 2s.; best bars, £8 10s.; and best horseshoe iron, 
£8 12s. 6d., these being also the rates, for Messrs. Colville’s 
Dalziel bars, their angles being £8 2s. 6d.; best angles, £8 10s.; 
best best, £8 17s. 6d.; and Dalziel extra best, £9 5s. per ton. 
These prices are subject to the usual 5 per cent. discount for 
Clyde delivery. Since the inauguration of the combine there has 
of course, been no difficulty in regulating prices, but it is under- 
stood that makers will arrange values strictly in accordance with 
the exigencies of the market rather than in the spirit of mono- 
polists. 





The Steel Trade. 

The steel works have a great amount of work in hand, 
and they are turning out material as fast as possible without, 
it is said, being fully able to meet the pressing wants of their 
customers. A considerable amount of new business is reported 
to have been arranged in the last few days. The demand for 
boiler plates has been very active, and some fresh work of this 
character is coming forward. Steel angles are quoted £7 15s.; 
ship plates, £8 2s. 6d.; bars, £8; sheets, £8 15s.; and boiler 


plates, £8 17s, 6d, for Clyde delivery, less the usual discount. 


| but fortunately for business it was occasionally diversified, 
| some 


| opened was vigorously maintained yesterday. 





orders in course of execution. In many of the engineering shops 


| the apprentices have been on strike this week in opposition to 
| insurance deductions from their wages. 


The Coal Trade. 

A large business is being done in the coal trade. Col- 
lieries are for the most part fully employed, so that large outputs 
are available, and these have tended to check the further upward 
movement in prices, which, however, are quite firm. The pros- 
pects of the Baltic trade are reported as very encouraging. 
There is also an extensive business in coal for manufacturing 
use at home. The inland household trade is expanding, and 
retail prices have been advanced. 





AND ADJOINING COUNTIES 
(From our own Correspondent.) 
Last Week’s Coal Trade. 


THE irregularity of trade was again exhibited last w eek, 
3 & 
and 


WALES 


exceptional intervals of activity occurred. 
Cardiff, August 13th: The improvement shown when market 
All departments 
gave conclusive proof of this, and the prominent fact discussed 
on "Change was that owners were well sold for August. 


and French coalfields which might culminate in strikes, but up 
to date nothing has transpired. With regard to Admiralty 
coal the majority of sellers were fully sold for the remainder of 
the month, while those who had free coal for disposal were 
holding out for slightly higher figures. Latest quotations : 
Best Admiralty large steam, 7s. 3d. to 17s. 6d.; best ng 
l6s. 6d. to 17 seconds, 16s. 9d. to 16s. 3d.; ordinaries, lds. 3d. 
to lds. 9d.; bot drys, 17s. to 17s. 6d.; ordinary drys, 15s. 
lds. 6d.; best bunker smalls, lls. to lls. 6d.; best ordinaries, 
10s. 6d. to Ils.; cargo smalls, 9s. 6d. to 10s, 3d.; inferiors, 9s. 


7s. 





Latest, | 


Caution | 
| was recommended, as there were rumours of strife in the Belgian | 


| WEDNESDAY 


to | 


| alternative excursions will take place 


to 9s. 6d.; washed smalls, Ils. 6d. to Ils. 9d. Best Monmouth- | 
shire black vein, 15s. 9d. to 16s.; ordinary Western Valleys, 

l4s. 9d. to Lis.; best Eastern Valleys, 14s. to 14s. 6d.; seconds, 

13s. 9d. to 14s. Bituminous: Best households, 19s. to 20s.; 

good households, 17s. 6d. to 18s. 6d.; No. 3 Rhondda, 17s. to 

17s. 6d.; smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 12s. 3d. to | 
12s. 9d.; through, 10s. 6d. to Ils. 3d.; No. 2 small, 9s. to 9s. 6d. 

Patent fuel, 18s. to 18s. 6d. Coke: Special foundry, 27s. to | 
29s.; good foundry, 22s. to 25s.; furnace, 19s. to 21s. Pitwood, 

24s. to 25s. 


Newport (Mon.). 


| other 
| Aviation 


The holidays told seriously upon the output last week | 


and in a marked manner on the tonnage. Latest : 
the opening of business a very steady tone was observable. It 
was very difficult to obtain supplies of large quantities to the 
desired extent, and it was considered that scarcity might pre- 
vail towards the close of the month. Quotations harder and 
improving. Smalls without variation. Latest quotations : 
Steam coal: Best Newport black vein, large, 15s. 6d. to 15s. 9d.; 
Western Valleys, 14s. 9d. to 15s.; Eastern Valleys, 14s. to 14s. 3d.; 
other sorts, 13s. 6d. to 14s.; best smalls, 10s. to 10s. 6d.; seconds, 
9s. to 9s. 6d.; inferiors, 9s. to 9s. 6d. Bituminous: Best house, 
18s. to 18s. 6d.; seconds, I6s. 6d. to 17s. 6d. Patent fuel, 
17s. 6d. to 18s. Pitwood, 24s. 6d. to 25s. 





Swansea. 
The holidays caused the usual curtailment of trade. 


Following | 


Latest : Best malting, 23s. to 25s. net ; seconds, 20s. to 22s. 6d. 
net ; big vein, I6s. 6d. to 18s. 6d. net ; red vein, 12s. 6d. to I4s., | 
ne 2}; machine-made cobbles, 22s. to 24s. net; Paris nuts, 
s. to 25s. - 6d. net ; French nuts, 23s. to 25s. 6d. net ; German nuts, 
oe. to 25s. 6d. net ; beans, 21s. to 23s. 6d. net ; machine-made 


7s. 6d. to 8s. 3d... 


large wtomeny 13s. 6d. to 14s. 9d. net ; rubbly culm, 
Best large. 


less 24; duff, 5s. td. to 5s. 9d. net. Steam coal : 
18s. 6d. to 18s. 9d., less 24; sec naa: I4s. 6d. to 15s. 3d., less 24 : 
bunkers, 10s. 6d. to lls. 6d., less 24; small, 9s. 6d. to 10s. 6d., 
loss 2}. Bituminous coal: No. 3 Rhondda, 17s. tid. to 18s. 6d., 
less 2}; through, l5s. 6d. to 16s. 6d., less 24; small, 12s. 6d. 
to 13s. 3d., less 24; No. 2 Rhondda, I4s. to 15s. 6d. net ; through, 
10s. 9d. to lls. 3d. net ; small, 9s. 6d. to 10s. 3d. net. Patent 
fuel, 17s. 6d. to 18s. 6d., less 24. 


Iron and Steel. 
Very little 

furnaces and mills. 
some arrears of orders which were in urgent request. 
Bessemer and Siemens furnaces were not lit at all, and the Goat 
Mill was idle. The mechanical department has been busy, but a 
large number of men took the opportunity of getting a holiday. 
A vexatious matter occurred on Saturday last when, owing to a 
dispute with the lamp men over some trifling matter, the works 


work was done at Dowlais last week in the | 
The Big Mill was engaged in clearing out | 
The | 
| Fine arts, photography, mechanics, electrical appliances, orna- 


and collieries were stopped, and for a brief time fully 10,000 men | 


were thrown out of work. In the temporary absence of Mr. 
Mills, whose management has been of the most effective char- 
acter, nothing could be done, but the situation is not expected to 
become serious. Iron and steel quotations: Heavy sections 
steel rails, £6 7s. 6d. to £6 10s.; light sections, £5 10s. to £5 15s.; 
Bessemer tin bars, £5 12s. 6d. to £5 15s.; Siemens tin-plate bars, 
£5 15s. to £5 17s. 6d. he iron: Hematite mixed numbers, 
76s. 14d., 76s. 5d. month; Middlesbrough, 60s. 10d. cash, 
61s. 04d. month; Scotch, 66s. 103d. cash, 67s. 2d. month ; 
Welsh hematite, 79s. to 80s. dd.; East Coast hematite, 80s. c.i. 
West Coast hematite, 81s. to 82s. c.i.f. Other quotations : 
Block tin, £207 5s. cash, £205 3 months ; copper, £78 13s. 9d. 





cash, £78 13s. 3 months. Lead, English, £19 15s.; Spanish, 
£19 8s. 9d.; spelter, £26 per ton. Silver, 284d. per ounce. 
Tin Plate. 


Last week was a busy one. After the holidays work 
was resumed at the tin-plate and sheet rolling mills throughout 
the Valley, and also at all the finishing departments connected 
with the industry. Quotations: Ordinary plates, 14s. 9d.; 
C.A. roofing sheets, 30 g., £9 5s.; big sheets for galvanising, 30 g., 
£9 5s.; finished black plates, £11 5s.; galvanised sheets, 24 g., 
£12 to £12 5s. per ton. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, August 7th. 


CONSTRUCTION enterprises in this city are calling for about 
300,000 tons of structural material and steel rails, most of it for 
the construction of underground and elevated lines and terminal 
facilities. To these requirements might be safely added not 
less than 100,000 tons of material for various constructional 
purposes in and about the city. The Atlantic Coast ship- 








yards are also overcrowded with contracts for shipbuilding and 
are ordering heavily of material to cover all requirements. The 

rail mills are once more sharing in the abundant prosperity, and 
orders aggregating probably 500,000 tons, including some busi 

ness not yet presented, will be placed before autumn, or at east 
before early winter. The tone of the iron and steel market is 
exceptionally strong, and there appear no influences at work 
that will arrest this upward tendency. Last week’s orders for 
structural material reported were 20,550 tons, to say nothing 
of business that is not heard of. Orders were placed for sixty 

two locomotives and 37,600 tons steel rails. There were 1) 
large steel car orders reported. The pig iron market has bee, 
quiet, chiefly because outside of basic there is not much pig iro: 
to be had. Sales of 40,000 tons basic will be closed at Pitt- 

burgh this week. A number of idle stacks in Eastern Pennsy!- 
vania are preparing to blow in. Mills are handicapped by the 
searcity of labour and no supply is in sight. The pressure fo: 
rolling and forging billets has exhausted capacity, and a highe: 
level of prices is in sight. The heaviest buyer of Bessemer iro: 
is the Youngstown Sheet and Tube Company, which has con 

tracted for upwards of 100,000 tons, much of it for deliver, 
before November Ist. Since the coke deadlock is over furnace 
companies are buying coke heavily at 2.25 dols. to 2.30 dol 

per ton. Premium prices are being offered for early deliverie 

of bars, plates, shapes, sheets, and tubular goods. Several larg: 
eoncerns marked prices on these lines up 1 dol. per ton last 
week. Cold rolled shafting is up 2 dols. per ton, and othe: 
advances will be made before Saturday. This is greatly stimu 
lating demand for forward delivery. No one can foresee the 
outcome of the present condition of things. Copper is dull but 
firm, and 18 cents is confidently predicted within ten day-~ 
when domestic buyers are expected to stock up. Selling price 
at thirty days for electrolytic, 17.75. ‘ 





FORTHCOMING ENGAGEMENTS. 


SATURDAY, AUGUST 3lIsr. 
Yorkshire 


THe Instirvurion OF ELEecTRICAL ENGINEERS. 
Local Section. Visit to the Bradford Corporation Electricity 
Works. 3.30 p.m. 


AND THURSDAY, SEPTEMBER 25rxH 


267TH. 


AND 


Tue Institute oF Metats.— Autumn Meeting at 10 30 a.m. 
at the Institution of Electrical Engineers, Victoria Embankment, 
W.C. During the morning a series of papers will be read and 
discussed. In the afternoon members will proceed either to 
the works of Messrs, Fraser and Chalmers, Limited, Erith, or 
to the National Physical Laboratory. In the evening there will 
be a reception by the President of the members and their ladies 
which will take place at the Royal United Service Institution, 
Whitehall, S.W. On Thursday papers will be read and discussed 
at the Institution of Electrical Engineers, and in the afternoon 
one being to Woolwich 
Arsenal by special steamer from the Embankment, and the 
being a visit to the Brooklands Motor Racecourse and 
Ground. 





ESS ANNOUNCEMENTS 





PERSONAL AND BU 


what has hitherto 
has been 


WE are asked to state that the name of 
been “The Sandycroft Foundry Company, Limited,” 
changed to Sandycroft Limited. 

WE are asked to state that Messrs. Lloyd Wise and Co., 
consulting engineers and chartered patent agents, have removed 
to new offices, 10, New-court, Lincoln’s Inn, London, W.C. 

Mr. G. D. Seaton has joined the staff of Richardsons, West - 
garth and Co., Limited, and will represent them in the Man- 
chester district, where he will act as sales agent for their land 
specialities. 

We are informed that Mr. George M. Park is retiring from the 
active managing directorship of the firm of Ashton, Frost and 
Co., Limited, Blackburn. He has held this position for twenty- 
one years, and will remain a director of the company in a con- 
sultative capacity. 





Contract.—C., Isler and Co., Limited, have been entrusted 
with the work of supplying and fixing Diesel engines and this 
firm’s air-lift pumping plants with surface pumps for the Limps- 
field and Oxted Water Company, Limited. 

ELectricaL EXHIBITION aT FaLMoutH.—The Royal Cornwall 
Polytechnic Society will hold its seventy-third exhibition at the 
Polytechnic Hall, Falmouth, from the 27th to 31st of this month. 
Medals and prizes are offered in the following departments : 


and chemistry, &e. All 
Mr. E. W. Newton, 
from whom further 


mental art, natural history, mineralogy, 
communications should be addressed to 
F.G.58., Secretary, Camborne, Cornwall, 
particulars may be obtained. 

THE R.M.S.P. DemERARA.-—The twin-screw passenger steamer 
Demerara constructed for the Royal Mail Steam Packet Com- 
pany by Harland and Wolff, Limited, left Belfast for Liverpool 


| on the 8th inst. to take up her position on the former company’s 


South American passenger service from Liverpool. Her dimen- 
sions are as follows :—-Length, 517ft. 3in.; breadth, 62ft. 3in.; 
gross tonnage, about 11,500 tons. The first-class dining saloon 
on the awning deck seats 120 persons at small rectangular 
tables, and extends the full breadth of the vessel. The first 
class smoking-room is on the bridge deck. At the after end 
of it is a verandah, fitted with small tables and chairs of teak. 
The first-class lounge is at the forward end of the bridge deck. 
This room has a large skylight overhead and windows arranged 
in pairs. The first-class State rooms are situated on the bridge 
deck, and are arranged as single and two-berth rooms. All 
have cot bedsteads and no upper berths. Communicating doors 
are fitted between each alternate pair of State rooms. There are 
also State rooms on the awning deck arranged in two and three- 
berth rooms on the tandem principle, so as to give daylight and 
natural ventilation to each room. Every first-class cabin has 
an electric fan. The first-class stairways and entrances are 
forward and aft of the state rooms on the bridge deck. The 
intermediate dining saloon is on the awning deck aft, the inter- 
mediate smoking-room is on the poop deck, and the state rooms 
for this class of passengers are arranged in the poop and are 
comfortably fitted, each cabin being provided with an electric 
fan. The third-class general room and smoke-room are in the 
steel-house on the awning deck aft. The third-class saloon 
is situated on the main deck amidships, and seats a large number 
of passengers. There is a third-class shelter under the forecastle, 
which is fitted with wood-sparred seats. There are also barber’s 
shop, purser and doctor’s rooms, and a surgery. The Demerara 
will carry a large quantity of cargo, having holds insulated for 
the conveyance of chilled or frozen meat. There are also com- 
partments insulated for dairy produce and fruit. The vessel 
has a complete installation of electric light, wireless telegraphy, 
and submarine signalling apparatus. The engines are arranged 
on the ‘ balanced ” principle 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Activity at the blast. furnace works continues strong, 
and a want of raw material is complained of. Existing orders 
reach far into next quarter. The production of pig iron in 
Germany, including Luxemburg, for July of this year was 
1,468,011 t., as compared with 1,418,445 t. in June, 1912, and 
1,290,106 t. in July, 1911. Production in the different sorts 
of pig iron was as follows :—Foundry pig, 290,732 t., as compared 
with 241,936 t.; Bessemer, 33,905 t., as compared with 34,844 t.; 
basic, 915,230 t., as compared with 812,966 t.; steel and spiegel- 
eisen, 186,939 t., as compared with 155,374 t.; forge pig, 
41,205 t., as compared with 44,986 t. Output in pig iron from 
January Ist to July, 1912, was 9,892,643 t., as compared with 
8,972,745 t. in the corresponding period last year. From the 
malleable iron market fair accounts are given, semi-finished 
steel meeting with an animated request, and employment 
accordingly is increasing. The prices now ruling will also 
prevail in the fourth quarter. Rails, especially the light section 
qualities, remain lively as before, the terms of delivery being 
eight to ten weeks in many instances. The inland business 
in sectional iron has developed satisfactorily, and foreign demand 
has also remained brisk generally. At the bar mills occupation 
has continued animated, and even increasing ; plenty of fresh 
work has been secured, and this has caused rates to stiffen 
perceptibly. Plates of every description, but particularly 
those for shipbuilding and engineering purposes, continue 
strongly called for. There have been no changes in quotations, 
but present rates may be considered remunerative. The sheet 
mills are reported to be in very lively employment, and to have 
fair prospects. From the wire industry satisfactory accounts 
come in. At a meeting of the Wire Rod Convention on the 
6th inst., it was resolved to maintain the present prices during 
the next quarter. 


The German Coal Industry. 

Good activity continues to be reported from the 
Ruhr coal market. Deliveries at the Ruhr harbours are lively. 
A terrible explosion occurred at the “ Lothringen”’ pit in 
Westphalia last week, causing the loss of many lives. German 
export in pit coal to Austria-Hungary during the first six months 
of this year has increased nearly one million tons when compared 
with last year, being 5,333,143 t. this year, and 4,385,207 t. 
last year. Export in brown coal from Austria to Germany 
during the first six months of this year has not changed, being 
3,583,305 t. for this year, and 3,580,414 t. for the same period last 
year. 


The Iron Trade in Austria-Hungary. 

There was little life felt last week in the iron and allied 
industries, but steady employment was maintained at the mills 
and factories, for these are comparatively independent of fresh 
work. Prices continue the same as before. 


Animated Business in France. 

: The position of the iron and steel market has lost 
nothing of its former strength and animation, and there have 
even been some further advances in prices reported. The 
rising, quotations for raw material have compelled the manu- 


facturing branches to ask for higher prices, and the mills of the | 
Nord, for instance, have resolved upon an advance of 5f. p.t. | 


for all descriptions of merchant iron. In pig iron the prices, 
already advanced by 2f. p.t. in March, have again been raised 
2f. p.t., the current quotations of the Longwy Office being 
for the last two quarters of this year 68f. for forge pig, 76f. 
p-t. for basic, and 82f. p.t. for foundry pig No. 3. Buying has 
not been at all affected by the advance in quotations, and heavy 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch 
25, Southampton-buildings, Sieeaoudans, London, W.C., at 8d. each. 

The first date given is the date of a: the second date at the 
end of the ea is the date of the advertisement of the acceptance 
of the complete Specification. | 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridament, give notice at 
the Patent-office of opposition to the grant of the Patent. 





STEAM GENERATORS. 


20,046. September 9th, 1911.—Apraratus ror CONTROLLING 
THE AIR SUPPLY TO NATURAL DrauGut FURNACES, Francis 
Glazebrook and Owen Francis Glazebrook, of Netherton 
Ironworks, Dudley. 

Within a frame A are hinged at the sides skeleton doors B 
adapted to open and close from and towards each other. These 
hinged doors B or the louvres D have bearings C by which the 
vertical louvres D are pivotally mounted. The louvres are 
coupled by short links E to an actuating bar or bars F provided 
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| with a handle G. With this construction the apparatus is 
placed, not in the firing door, but in front of the ashpit of the 
furnace or of any suitable culvert communicating with the com- 
bustion chamber through the ashpit, so that it entirely covers up 
| all space through which air may enter the ashpit. When it is 
| desired to regulate the supply of air to the ashpit the bar F is 
| moved aside, whereby the louvres D are turned about their 
axes, and thereupon form ducts or passages for the air to pass 
through.—July 24th, 1912. 


| 6349. May 14th, 1912.—FasTENINGS FOR SMOKE-BOx Doors 
or STEAM GENERATORS, Charles Clifford Perkins, of 27, 
| Willow-road, Hampstead, and Job Taylor, of 128, Hather- 
} ley-gardens, East Ham. 
| The angle bars A are held on the flange of the door by means 
| of dogs B which are secured to the angle bars by pins. The dogs 
| have screwed spindles passing through their centres fixed at one 
end to the brackets C or smoke-box casing, and have tapped 
| handle nuts D attached to the screwed ends. In the right-hand 


orders come in regularly. In the various pig iron producing | 


districts additional blast furnaces are being blown in, and a 


strong rise in output may be expected for next year. In the | 
first two quarters of this year 1000 t. per day more have been | 
produced than in the same period last year. At the works in | 


Caén, Normandy, to be erected shortly, two blast furnaces with 


a daily output of 400 tons each are to be installed. Steel works | 


and rolling mills will be joined to the blast furnace works, 
with an output of 250,000 t. finished iron, principally plates, 
rails, and girders. On the French semi-finished steel market 
consumption continues considerably above production, and an 
all-round upward movement can be perceived. In the Centre, 
where rates had been showing much steadiness hitherto, girders 
have again been raised 7.50f. p.t. Quite an exceptionally strong 
demand comes in for girders, the deliveries of the Paris girder 
office now exceeding 1000 t. daily, and there are no stocks 
worth speaking of. , Fo year an increase of 60,000 t. was shown, 
when compared with 1910; this year’s increase will be much 
more. For iron bars 185f. to 195f. p.t. is quoted in the North ; 
190f. to 200f. for basic. In the East, where the terms of delivery 
are shorter, 180f. to 190f. p.t. is the price generally asked for 
iron and steel bars; in the Haute-Marne, 195f. to 215f.; in the 
Loire-et-Centre district, 197f. to 210f.; and on the Paris Market, 
200f. to 210f. Heavy orders continue to be placed for plates, 
requirements increasing from week to week. During the first 
six months of this year about 7000 t. have been imported from 
Belgium, as compared with hardly 1000 t. in the same period 
last year. Official rates are the same as before, but special 
sorts cannot be obtained at less than 260f. to 280f. p.t. on the 
Paris Market. In the East and North districts, 230f. to 250f. 
p.t. is quoted for 3 mm. plates; 240f. to 260f. is paid in the 
Hante-Marne. 





INsTITUTION OF NAVAL ARCHITECTS’ SCHOLARSHIP.—The 
Institution of Naval Architects’ Scholarship in Naval Architec- 
ture has been awarded by the Council of the Institution to Mr. 
Walter J. Drummond, of the Royal Naval College, Greenwich. 
The scholarship is of the value of £50 per annum, and subject to 
the regulations governing the same, is tenable for three years. 

University oF LoNnpDoN: GoLpsmMiIpD ScHOLARSHIP.—A 
Goldsmid Entrance Scholarship, provided out of the income of 
a fund left to the College in 1875 by Sir F. H. Goldsmid, Bart., 
formerly treasurer, will be awarded in September next, under 
the following regulations :—Candidates must not have pre- 
viously been students of the College in the Faculty of Engineer- 
ing; no candidate is eligible who completed his nineteenth 
year before May Ist, 1912; candidates must have passed the 
University of London Matriculation or some examination 
accepted in lieu thereof ; candidates will be required to take 
the papers of the College Engineering Matriculation Examina- 
tion, together with such additional papers or questions as may 
be specially set for candidates for the scholarship. This exami- 
nation will begin on September 24th. The subjects of examina- 
tion are as follows :-—(A) Compulsory subjects: (1) English ; 
(2) Mathematics ; (B) Optional subjects: Two of the follow- 
ing, only one of which may be a language: Latin, Greek, 
French, Italian, Spanish, elementary physics, elementary 
chemistry, geometrical and freehand drawing, elementary 
mechanics. No candidate will receive the scholarship unless 
the examiners certify that he has evinced sufficient merit. The 
scholarship, which is of the value of £30 per annum, will be 
awarded in the first instance for one year, but will be renewable 
for a second year, and again for a third year, on the reeommenda- 
tion of the Faculty of Engineering. Application for entry 
forms should be made not later than September 10th, and entry 
forms, duly filled in, must be returned to the Secretary, Mr. W. 
W. Seton, M.A., University College, Gower-street, W.C., not 
later than September 16th. 
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drawing the angle bars are shown clear of the door, which is 
ready for opening, and also shows the hand bar E attached to 
the dog. The hand bar E has a fork at one end which fits on the 
ends of the dogs and acts as a lever, and by moving one dog the 
angle bar, moving with the other dogs secured to it, is brought 
on to or clear of the flange of the door. The other end of the 
hand bar E is made to fit the handles of the nuts and is used for 
tightening them up.—July 24th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


28,037. Tecember 13th, 1911.—Improvep RivetTtTInG Toor, 
Ruston, Proctor and Co,. Limited, and Albert Waddington, 
both of Sheaf Ironworks, Lincoln. 
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When using this tool the cup-shaped recess in the end of the 
casing is held against the end of_the rivet or stay to be headed 








and the operator slowly revolves the outer casing whilst the 
plunger receives the blows from the pneumatic or other mechani- 
cal hammer so that the head of the rivet or stay is moulded by 
a succession of blows, a section only of the head being acted on 
at each blow, and the blows acting successively on different parts 
of the head mould the whole of the head as the casing is turned, 
so that although cold a rivet or stay can be efficiently headed 
sectionally by the successive blows. It is obvious that the 
rotation of the casing can also be effected by the movement of 
the hammer, by the addition of a ratchet and pawl or other 
mechanical means. A is the casing having at its end a cup- 
shaped recess B. C is the plunger working in an excentric 
channel in the casing, its stroke being limited by a screw D, 
which also prevents it from turning in the casing.—July 24th, 
1912. 





FURNACES. 


23,367. October 23rd, 1911.—ImPROVEMENTS IN Trin OXIDISING 
Furnaces, Konstantin von Olszewski, of 28, Schaufus- 
strasse, Dresden, Germany. 

The métal is disposed in a melting pan B, which is heated in 
known manner, the oxidised metal being raked off over an 
inclined surface C into a collecting receptacle D. The fire 
chamber is divided by means of a partition A into halves, 
which are stoked alternately. Between the melting pan and 
the chimney an air chamber E is provided, the air supply to 
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which is regulated by means of adamper F. While the stoking 
is in progress the natural draught in the flue, and thereby the 
temperature of the furnace, can be so regulated by means of 
the damper F that no disturbance whatever in the oxidising 
process takes place. The air chamber E also prevents oxidised 
particles from passing off through the chimney together with the 
flue gases, such passing off and consequent loss of metal being 
common in the ordinary furnaces.—July 24th, 1912. 


PUMPING AND BLOWING. 


13,929. June 15th, 1912.—ImMPROVEMENTS IN OR RELATING 
To TURBO-CENTRIFUGAL Pump Units, G. and J. Weir, 
Limited, engineers, Holm Foundry, Cathcart, Glasgow, and 
Joseph Petermoller, of the same address. 

The construction of this pump unit will be understood by 
reference to the accompanying drawing. A is the shaft, BB 
the bearings, C the turbine rotor, D the turbine casing, E the 
steam admission duct to the turbine, and F the exhaust passage 
from the same. G is the pump casing, H K the pump rotors, 
P the water inlet_port, and Q the water discharge port. 
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Fig.2. Fig.3 


are members which serve to connect together the turbine and 
pump casings. The pump rotors are adapted to act in parallel, 
drawing in the water at S S, and discharging it into the volutes 
M M, which are independent for each rotor, but unite in the com- 
mon discharge port Q.—July 24th, 1912. : 


26,618. November 28th, 1911.—IMPROVEMENTS RELATING TO 
CENTRIFUGAL BLoweErs, Karl Baumann, of 64, Cavendish- 
road, Chorlton-cum-Hardy, Lancaster. 

The blowers are indicated at A B, being driven respectively 
by the turbines C D and delivering air into the common main E 
through the outlet pipes FG. Each outlet pipe is furnished with 
the usual valve H, which may be operated by means of a piston I 
controlled by a spring which is actuated in accordance with the 
pressure of the air conveyed through the pipes J K, the former 
of which is connected with the throat of a venturimeter L, the 
latter communicating with the main pipe F. The governors 
of the turbines are operated through pipes M N respectively 
connected to the outlets F G. The equalising pipe OC is connected 
between the governor valve and the steam inlet of each turbine. 
A stop valve P is provided in the equalising pipe so that either 
turbine can be isolated in case t is necessary to withdraw it 
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from service. It will be readily seen that by means of the equal- 
ising pipe O each of the two turbines will be supplied with steam 
at the same pressure, so that if for any reason one blower or 
compressor tends to drop its load the turbine driving it will 
increase in speed and thereby increase the pressure of this blower, 


NO 26,618 








so that it will again take its load. At the same time the other 
turbine being overloaded will tend to slow down and the pressure 
of its blower will tend to drop and so shift the load to the first- 
named machine. Thus the tendency is always for the two 


blowers to divide the load in proportion to their rated outputs. 


—July 24th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


4791. February 26th, 1912.—IwPROVEMENTS RELATING TO 
APPARATUS FOR CONTROLLING AND RECORDING THE Con- 
SUMPTION OF ELEcTRICAL EnerGy, Henry Gottschalk, of 
39, Wilmersdorferstrasse, Charlottenburg, Germany. 


The current limiter is indicated at A as comprising a vessel 


containing mercury, which is arranged to be displaced by means 
of an iron piston actuated by means of a solenoid in such a 
manner as to interrupt the consumer’s circuit intermittently 
when the current traversing the solenoid exceeds a predeter- 
mined value corresponding to the maximum demand deter- 
mined for the circuit. The current limiter A is connected with 
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a switching device C which can be set into one or other of two 
positions indicated in full and dotted lines respectively in the 
figure. When the switching device is adjusted to the position 
shown in full lines, the consumer’s circuit includes the current 
limiter A, while when the switching device is in the position indi- 
eated in dotted lines the current limiter A is excluded from the 
econsumer’s circuit, which under these circumstances includes 
a meter B. In the lower drawing the current limiter A, the 
switching device C, and the meter B are indicated as mounted 
on a common base D so as to form a self-contained apparatus 
which can be connected in the consumer’s circuit by means of 
the terminals indicated, in a similar manner to an ordinary 
meter.— July 24th, 1912. 





LIGHTING AND HEATING. 


22,844. October 17th, 1911—An Improvep Etecrric Fusr, 
Roland Charles Hall, of 89,1 Parchmore-road, Thornton 


Heath, Surrey. 
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This invention relates to the construction of tubular or enclosed 


circular pieces B and C and extensions F and E. The strip A 
becomes an enclosing band to grip the turns of wire, while the 
semi-circular pieces B and C fold down to close the end of the 
tube and the extensions F and E are bent to form projections 
by means of which the band can be opened to enable the cap to 
be conveniently placed upon or removed from the end of the 
tube. The drawing on the right shows the fuse tube. The 
spring cap is of any suitable material and grips the fuse tube. 
e fuse tube is of a suitable insulating material having a 
notch cut in each end from the bore to the outside as 
shown. The fuse wire is passed through the tube inserted in the 
notches D and wound round the ends of the tube, which may be 
fitted with metal bands. The cap is then taken, pressed open 
with the thumb and fingers, and placed upon the ends of the tube 
so as to grip the turns of wire between itself and the tube or 
metal band when used. In the event of the fuse melting in 
such @ manner as practically to give an explosion, the semi- 
circular pieces of the cap will lift sufficiently to relieve the pres- 
sure and prevent the bursting of the tube.—July 24th, 1912. 
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| 23,305. October 23rd, 1911.—IMPROVEMENTS IN PENSTOCKS, 
Walter Jones, Titan Works, Amblecote. 
The dise B is raised and lowered by the handle C pivoted at D 
| and extended to E. The side cheek of the fixed portion of the 
| penstock is serrated er notched as at F, and by inclining the 
| handle bar slightly to the left side as shown the extremity E 
engages with one of the notches F and the dise B can be left so 
| 
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| that the penstock is open to any extent desired. When the 
| penstock is closed the extremity E can rest on the heel plate H, 
| and by pulling the handle C to the right it acts as a lever to 
| start the raising of the disc. The waterway A through the 
penstock may be circular, rectangular, or of any other shape. 
| Also the extension or arm ending at E may project from any 
convenient point of the handle C.—July 24th, 1912. 


| 16,948. July 24th, 1912.—IMPROVEMENTS IN AND RELATING 
TO MEANS FOR THE HEATING OR CooLING oF FLurps, The 

| Honourable Sir Charles Algernon Parsons, K.C.B., of 

Heaton Works, Newcastle-on-Tyne, Stanley Smith Cook, 
and Louis Mortimer Douglas, of Turbinia Works, Wallsend- 
on-Tyne. 

One method of carrying the invention into effect i 
described as applied to apparatus for cooling oil for lubri- 
eating bearings. The oil is passed through one or more 
tubes arranged within a vessel containing liquid or fluid main- 
tained at a much lower temperature than the oil and thus acting 
as a heat absorbing medium, while each tube contains a core for 
the purpose of increasing the rate of heat transmission. A con- 
venient form of such a core A shown is readily made by crush- 
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ing or flattening a metal tube of ductile material at suitable 
intervals along its length in such a manner that the alternate 
flats B thus produced are at right angles to the intervening flats 
C, and as nearly as possible lie in central planes D D and E E, 
containing the axis F F of the tube G, into which tube the core 
is inserted. The inner walls of the crushed tube in some cases 
touch one another while the crushed tubes themselves are usually 
closed at both ends, as it is not intended to pass fluid through the 
core itself. It will be seen that by forming the core from a tube 
having a suitable diameter less than that of the tube G through 
which the oil passes, each of the flats B and C can be formed so 
that the edges touch the inner walls of the surrounding tube G, 
such contact being made certain preferably by drawing the core 
through a die or opening of substantially the same dimensions 
as the inner wall of the surrounding tube.—July 24th, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,024,758. Process ror CONVERTING Farts, O1Ls, AND FisH 
Ors INTO LIKE Bopies or HigHER MzELTING Point, M 
Wilbuschewitsch, Nischni-novgorod, Kanavino, Hussia.— 
Filed January 12th, 1911. 

This is a process for converting fats, oils, or fish oils into like 





fuses, 


{[t consists of a strip of metal A with attached semi- 


intimately mixing the fat with a catalyst, then injecting the 
mixture in a finely sprayed condition into a heated autoclave 
and at the same time introducing into the autoclave a current 
of hydrogen under pressure in the direction opposite to that of 
the mixture, the current of hydrogen being adapted to 






































spray like a fountain into the autoclave the mixture falling 
to the bottom thereof, then pumping the mixture if necessary 
into further autoclaves in which it is subjected to the like treat- 
| ment until the desired melting point has been attained, then 
| separating the oil from the catalyst and then returning the cata- 
lyst to the process, and at the same time causing the hydrogen 
to pass through the purifying apparatus to return to the process. 
There are three claims. 


1,025,175. Leap CoNTROLLER FoR VatLveE Gear, R. M. Wiggins, 
Trenton, Mo, assignor of one-half ta E, R. Sheetz, Trenton, 
Mo.—Filed November 1st, 1910. 

In this valve gear there are a floating lever having an open link 
at one end, a valve rod pivotally connected relative to this link, 
and an outer head movable toward and away from the lever. A 
| block is arranged to slide_in the link of the lever and a radius 


1,025,175] 








| blade is pivoted respectively to the outer head and the block of 
| the floating lever link. A reversing link is swingingly supported, 
| and there is a block capable of sliding in it. Another radius 
| blade is pivoted to this reversing link block and to the outer head, 
|and there are independent means for adjusting the radius 
| blades. There are two claims. 


1,025,209. Exastic Venicte WHEEL, F. I. Sears, Oakland, 
| Cal.—-Filed December 5th, 1910. 

In this invention a vehicle wheel has radial slidable tubes with 
plates upon their exterior ends, and other plates substantially 





fitting the first-named plates. There are tongue and groove 
connections between the two plates, and the second plates are 
thicker at the rear than at the front and treads are removably 





bodies of higher melting point, which process consists in first 


fitted into the second-named plates, There are seventeen claims, 
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TESTING PLANT RESULTS AND THE LOCO- 
MOTIVE BOILER. 
By LAWFORD H. FRY. 

TE processes of combustion and heat transference 
by which the action of putting coal into a locomotive 
fire-box leads to the production of steam in the boiler, 
are far from being completely understood. In fact, 
before the results obtained on the Pennsylvania Rail- 
road locomotive testing plant were published, there were 
practically no data on which a detailed study of them 
could be based. It was known -that as the boiler 
was forced its efficiency fell, that the more coal fired 
per hour the less steam was produced per pound of 
coal fired, but there was little detailed information as 
to how the change occurred. 

The purpose of the present article is to show briefly 
how the locomotive testing plant results enable us to 
increase our knowledge in this respect. Tables I. 
to LV., giving figures to illustrate the conclusion 
arrived at, are based on the experiments with an 
E 2a Atlantic type locomotive described in Bulletin 5 
of the P.R.R. Test Department. They show the 
results obtained at low, medium, and high power, 
irregularities in individual tests having been removed. 
The general conclusions are not based on this series 
of tests alone, but are confirmed by the information 
published regarding the other tests on the plant. 

The processes by which the heating value of the 
coal fired is developed and utilised in the production 
of steam are briefly as follows :—Coal is thrown into 
the fire-box, while air is admitted through grate and 
firedoor. As the temperature is high some of the 
coal and some of the oxygen of the air combine, and 
in so doing liberate the heat energy of the coal. Of 
this heat, part is radiated to the fire-box surface, 
while the remainder raises the temperature of the 
gases produced by the combustion,* and is carried 
by them out of the fire-box. During the passage 
of the gases along the flues the greater part of the 
heat carried is transferred to the tube surface and 
thence to the water, so that only a comparatively 
small portion of the heat is ultimately lost when the 
gases escape into the smoke-box. The fire-box 
temperature varies from about 1700 deg. Fah. to 
2300 deg. Fah. and the smoke-box temperature from 
about 500 deg. Fah. to 750 deg. Fah,, according to the 
rate of firing. 

The first step in an analysis of these processes is 
to determine the weight of the gases produced by 
combustion. From Test (C) in Table I. it will be 








TABLE I.—Data Obtained by Experiment, on which 
Calculations ave Based. 
Test reference lette. A. B. ( 
Coal fired per square foot of grate per 

MORASS ars, “esa asin 46s) neh ened eee 60-0 92-0 
Coal actually burned per square foot! 

of grate per hour, Ib... ... ... ...| 27-6 16-0 56-2 
Squivalent evaporation per square foot| 

of grate per cer, ae ee 510 | 640 
Weight of products of combustion per | 

square foot of grate per hour, lb. .. 580 880 | 933 
Weight of products of combustion per} 

Ib. coal burned bab, Ages tee, | vest SO 19-1 | 16-6 
Fire-box temperature, deg. Fah.... 1760 1975 | 2163 
Smoke-box temperature, deg. Fah. 520 670 | 710 
Boiler efficiency, per cent. ... ... 69-0 54-5 | 44-5 


seen that when 56-2 Ib. of coal are burned 933 lb. 
of gas are produced per square foot of grate per hour, 
which, as the grate has 55-5 square feet, gives a total 
of about 1-4 long tons of coal burned and about 23 
long tons of gas produced per hour. This shows that 
at full power the locomotive requires over 21 tons of 
air per hour, and the size of this figure shows how 
large an effect the air has in the performance of the 
boiler. 

In carrying out a test a direct measurement of the 
quantity of air supplied is not practicable, and re- 
course must be had to a chemical analysis of the gases 
as they escape into the smoke-box. By this means 
we can determine the proportions in which the coal 
and air have combined, and hence the weight of gas 
produced for each pound of coal burned. ‘Table I. 
shows that for each pound of coal burned 21.0 Ib. of 
gas are produced at low power, 19-1 lb. at medium, 
and 16-6 Ib. in the high-power test. As the boiler 
is forced and the depth of fire increased it becomes 
more and more difficult to get sufficient air through 
the grate. Between Test (A) and Test (C) the 
amount of coal fired is trebled, the water evaporated 
is doubled, while the weight of the products of com- 
bustion—of which over 95 per cent. is air—is only 
increased 60 per cent. 

Now, the rate at which air is supplied is of the 
greatest importance in the economy of a locomotive 
boiler. It controls the rate of combustion, the fire- 
box temperature, the rate at which the heat is given 
up in the flues, the smoke-box temperature, and, in 
fact, the whole action in the fire-box and along the 
heating surface. 

Combustion.—First consider the combustion. Fuel 
can only produce heat if heated to a high temperature 
in the presence of oxygen. To furnish sufficient 
oxygen to enable a pound of average quality coal to 
develop its full heating value it is necessary, if the 


Here and in what follows, the gases produced by combustion is under- 
—_ to mean the air introduced into the fire-box but not combined with 
the coal, the nitrogen of the air from which the oxygen has combined 
pee the coal, as well as the gases, including water vapour, actually pro- 
dueed by the combination of the oxygen and the coal. 





air is used with 100 per cent. efficiency, to have about 
11-5 lb. of air. As a matter of fact, neither air nor 
coal can be burned in practice with 100 per cent. 
efficiency. It appears necessary to have-at least 
15 lb. of air per pound of coal burned, and even then 
unburned coal escapes from the smoke-box. In 
Test (C) of Table I. more than sufficient coal is present 
to use up all the air, but about 25 per cent. of the air 
does not enter into combination. At the same time 
the air supply is theoretically sufficient to burn 
about 75 Ib. of coal, while only 56 lb. are actually 
burned, a deficit of about 25 per cent. There appear 
to be two difficulties (1) to bring the air into close 
contact with the highly-heated coal and the com- | 
bustible gases it gives off, and (2) to keep the coal 
from being carried off the grate and out of the fire-box | 
before it can be heated and burned. In Test (C), as 
we have seen, only about 75 per cent. of the air 
supplied comes in close enough contact with the coal 
to combine with it, while the rush of air is so great | 
that out of 92 Ib. fired, 35-8 Ib., or nearly 39 per cent., | 
are carried away without being burnt. In the lower | 
power tests the uncombined or excess air increases 
while the loss by unburnt coal decreases. In Test (A), 
where the rate of firing is reduced from 92 lb. to 
29-6 Ib. of coal, and the gases of combustion from 
933 Ib. to 580 Ib. per square foot of grate per hour, 
the proportion of excess air increases from 24 per cent. | 
to about 70 per cent., while the proportion of unburnt | 
coal decreases from 39 per cent. to about 7 per cent. | 
The excess air is not a serious matter, as the heat | 
lost by its escape at the smoke-box temperature is | 
comparatively small. The loss by unburnt coal is, | 
however, seen to be exceedingly heavy in the high- 

power tests, and it will be seen later that the decrease | 
in efficiency as the boiler is forced is almost entirely 

due to this cause. Again, if the air supply is deficient, | 
a further loss may be caused by a portion of the coal | 
burning with only half the proper quantity of oxygen 

and producing only about 32 per cent of its full heating | 
value. It is therefore desirable to provide for the | 
admission of plenty of air to the fire-box. At the | 
same time the maximum rate of firing will be deter- 





TABLE II.—Figures Showing how Heat Distributoon Varies with the Rate of Firing. 


received by the boiler and the heat given up by the 
gases in falling from the fire-box to the smoke-box 
temperature. 

In many books on combustion the fire-box tempera- 
ture is calculated from the heat produced and the 
weight of gases produced, without taking the radia- 
tion into account. The temperature thus found is 
too high. The truth is that the fire-box temperature 


RADIATION FROM 
H_=1000 (39, )*- ( 


WHERE HpsHEAT IN 8, 
~IATED PER SQ.FT 


T)= ABSOLUTE TEMPERATURE 
oF Fine=(E1+491)°F 
Te=ABSOLUTE TEMPERATURE 
OF. RECEIVING SURFACE 

= (380-491)°F 





(ty) 
Fig. 1 


will be that temperature at which the heat produced 
is just equal to the heat radiated, together with the 
heat carried away in the gases of combustion. 
From the Pennsylvania Testing Plant results. it 
appears that, as suggested by Professor Dalby, the 
rate at which radiation takes place depends only 
on the temperature of the fire and on the extent of the 























| | 
Nas Sil Ge ee ae ey SD 3 | 4:; Be} « | 7 | 8 9 
Quantities measured |  Heatas percentage | Heat as 
per hour = square foot of | of heat | percentage of heat 
fire-box surface. } in coal fired. | produced. 
Test reference letter ... A. | B. | Gc | & | Be fT ¢ A. B. ei. 
Coal burned ... 11-2 1b. | 17-31b. | 21-21. | — | [ = = ae 
(100) | (161) | (204) | 
Weight of smoke-box gases 219 Ib. | 3321b. | 352 1b. | | } — _ 
(100) (152) | (161) | | 
B.T.U. | B.T.U. | B.T.U. | | 
Heat in coal fired 169,000 342,000 | 524,000 | 100-0 | 100-0 | 100-0 | 107-5 | 135-0 | 170-0 
(100) (202)_-| (310) | | | 
Heat actually produced 157,500 | 253,000 | 320, 93-2 74-0 | 61-1 | 100-0 | 100-0 | 100-0 
(100) (161) | (204) | | 
Heat transferred to fire-box by radiation 40,300 57, | 78, 23-2 | 16-7 | 14-9 25-6 22-7 24-4 
(100) (141) | (194) | | 
Heat carried out of fire-box by gases 117,200 | 196,500 242,000 | 69-4 | 57-5 | 46-2 74-4 77-3 | 75-6 
(100) (167) | (206) | 
Heat carried out of smoke-box by gases 34,600 57,100 | 74,900 20-5 | 16-7 | 14-3 22-0 22-7 | 23-4 
(100) (165) | (216) | } | 
Heat given to tube surface by gases 82,600 139,400 | 167,000 | 48-9 | 40-8 | 31-8 | 52-5 55-0 | 52-1 
(100) (169) | (202) | 
Do. do. as per cent. of heat taken out of fire-box| 70-5 p.c. 71-0 p.c. | 69-0 p.e. | | 7 = — — | —- 
| | | | 
Total heat given to boiler ... 122,900 . 196,400 | 245,100 | 72 6 | 57-5 | 46-8 78-0 77-3 | 76-6 
(100) (160) | (200) | 


mined by the amount of air which can be admitted , 
per square foot of grate without carrying an undue | 
proportion of the fuel out of the fire-box. A coal | 
which cakes on heating will stand a much higher | 
rate of firing than a fine anthracite, or a brittle semi- | 
anthracite or semi-bituminous which breaks up on | 
being heated. The coal used in the tests in Tables I. | 
to IIT. was of the latter class. Further, when the | 
coal gives off gas it is necessary to have sufficient 
fire-box volume to enable the air to mix with this 
gas before they both escape from the high tempera- 
ture of the fire-box. With a given quantity of air | 
supplied per pound of coal, the greater the volume | 
of fire-box, the better will be the chances of com- 
pletely burning the coal. 

Having examined briefly some of the processes 
involved in the production of the heat, we now come 
to its transfer to the boiler. Two processes are 
involved, radiation and convection. In the former 
the heat is transmitted through space, as in the glare 
from an open fire-door, while in the latter the heat is 
carried by the hot gases. 

Radiation.—The tests on the Pennsylvania Testing | 
Plant are among the first to give sufficient information 
to enable us to determine what proportion of the heat 
is transmitted by radiation and what by convection 
This can be done if we know the weight of the pro- 
ducts of combustion, their temperature in the fire-box 
and in the smoke-box, the total amount of heat taken 
up by the boiler, and the amount of heat actually 
produced in the fire-box. 

The difference between the heat produced and the 
heat carried by the gases at the fire-box temperature, 
is the heat transferred direct from fire to boiler by 
radiation ; or the amount of heat radiated may be 
determined as the difference between the total heat 








t Owing to the friable coal used, this loss in the series of tests covered 
by Tables 1. to III. is higher than it would normally be in service with | 
bituminous coal. | 





fire-box surface. The curve in Fig. 1 shows the heat 
radiated per hour per square foot of fire-box surface 
at temperatures up to 3000 deg. Fah. This and the 
curve in Fig. 2, which gives the amount of heat 
carried by 1 Ib. of gas at temperatures up to 3000 deg. 
Fah. will be found useful in studying the action taking 
place in the fire-box. The figures in Table Il. have 
been obtained by the aid of these curves. In columns 
1 to 3 are particuiars of the Tests (A), (B), and (C), 
while in columns 7 to 9 the heat is given in percentage 


CARRIED PER POUND OF MIXED 
PRODUCTS OF COMBUSTION AT VAR- 
TEMPERATURES. HEAT 


IN B.T.U. ABOVE 32°FAH 





Fig. 2 


of the heat actually produced. The figures in paren- 
theses in the first three columns show the items of the 
three tests as percentages of their values in Test (A). 
Thus the coal burned in Test (A) being 100 that 
in Test (B) is 161, and that in Test (C) 204. 
At the same time, the relative weights of gases pro- 
duced are 100, 152, and 161. 

The figures of the table give a general idea of the 
proportions in which the heat produced is divided 
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between radiation and convection. In Test (A) the 
fire-box temperature is 1760 deg. Fah. and the corre- 
sponding rate of radiation is found to be 40,300 B.Th.U. 
per square foot of fire-box surface{, while the heat 
carried by 219 lb. of gas is found to be 219 x 537 = 
117,200 B.Th.U. Thesum of these must be equal to 
157,500 B.Th.U., the heat produced. The figures 
for Tests (B) and (C) bear the same relation to each 
other. The following points in a comparison of the 
three tests are worth noting :—When the temperature 
rises from 1760 deg. Fah. to 2163 deg. Fah. the heat 
radiated rises much more rapidly, viz., from 40,300 
to 78,000 B.Th.U. per square foot per hour. The heat 
earried out of the fire-box in the gases rises almost 
im the same proportion as the heat radiated, and 
more rapidly than the temperature, because both 
factors, the temperature and the weight of gas, are 
increased. 

Both heat radiated and gas-carried heat increase 
at about the same rate as the heat produced, so that 
the proportion in which the heat is divided between 
radiated and gas-carried heat is not greatly affected 
by the rate of working of the boiler. 

From an examination of all the published tests 
of the Pennsylvania Railroad Testing Plant it appears 
that the heat radiated is usually between 25 and 35 
per cent. of the heat produced, though in some high- 
power tests, or where the fire-box surface is small, 
it may fall somewhat lower, while in some low-power 
tests, or where the fire-box surface is large, it occa- 
sionally rises to a higher percentage. 


with the increased fire-box surface the increase in 
the total heat absorbed per square foot of grate is 
only 3000 B.Th.U. per hour, or 0.4 per cent. of the 
heat produced, which is, of course, negligible. 

Convected or gas-carried heat.—We have now to con- 
sider the process by which the gases of combustion 
in passing through the flues give up their heat, thus 
lowering their temperature from that of the fire-box 
to that of the smoke-box. The process of heat trans- 
fer from gas to tube is an extremely complicated 
one, and the laws governing it are as yet imperfectly 
ascertained. A general formula for the heat given 
up by the gases would have to take into account 
the fire-box temperature, the rate at which the gases 
flow over the heating surface, the extent of the heating 
surface, the diameter of the flues, &c., and no attempt 
will be made here to establish such a formula. It is 
sufficient for our present purpose to point out that, 
as shown in Table II., the percentage of the gas- 
carried heat which is taken up by the flues is 70.5 per 
cent. in Test (A), 71-0 per cent. in Test (B), and 69-5 
per cent. in Test (C). The increase in the fire-box 
temperature and the decrease in the weight of gas 
per pound of coal act in opposite directions and cause 
the efficiency of the flue heating surface to remain 
almost constant at about 70 per cent. 

Efficiency of heat absorption.—We have already seen 
that the heat taken up by radiation is a fairly constant 
percentage of the heat produced, and it will be seen 
from the last line in columns 7 to 9 that the total heat 
taken up by the boiler, heat radiated together with 


TABLE ILI.—Figures showing Eject of Doubling Fire-bor Surface. 





Reference letter 
Fire-box surface per square foot of grate area per hour 


Heat produced per square foot of grate per hour... 
Ak NN oe No rccan pas’ | cee pe? ance 
Heat radiated per square foot fire-box surface per hour 


Convected heat per square foot fire-box surface per hour ... 
Heat radiated per square foot of grate area per hour... 
Heat convected per square foot of grate area per hour 


Smoke-box temperature... ... on. one see cee eens 
Heat in smoke-box gases per square foot of grate per hour 
Heat taken up by flues per square foot of grate per hour ... 
Efficiency with which heat is taken up by flues... 2... 
Heat taken up by boiler per square foot of grate per hour 


Now consider the evaporating power of the radiated 
heat. In Test (C) each square foot of fire-box 
surface receives, by radiation alone, 78,000 B.Th.U. 
per hour, which will evaporate about 81 lb. of water 
from and at 212 deg. Fah., while the average rate 
of evaporation for the tube surface in this test is 
only about 11.8 lb. per square foot. The fact that 
the fire-box surface is so much more effective than the 
tube surface has often been noticed ; and not infre- 
quently it has been suggested that on this account 
it would be desirable to increase the fire-box surface 
at the expense of the tube surface. A large fire-box 
surface is usually desirable for several reasons, but 
it has little effect in increasing the rate at which the 
boiler as a whole will take up the heat. It must be 
remembered that the vigorous evaporation of the 
fire-box surface is due to high temperature, and not 
to a special property of the surface. Also the tem- 
perature depends on the proportion between the 
amount of heat produced and the area of the fire-box 
surface. For example, in Test (C) the fire-box 
surface is 2.65 times the grate area, and with 850,000 
B.Th.U. and 933 lb. of gases produced per square foot 
of grate—that is, 320,000 B.Th.U. and 352 lb. per 
square foot of fire-box surface—per hour the fire-box 
temperature is 2163 deg. Fah. Now, if while the 
rate of heat production remain unchanged the fire- 
box surface be doubled, the temperature will drop. 
The heat and gases produced by each square foot of 
grate must now be distributed over 5.30 instead of 
2.65 square feet of fire-box surface Hence for each 
square foot of the fire-box surface there is 850,000 ~ 5.3 
= 160,000 B.Th.U. and 933 + 5.3 = 176 lb. of gases 
per hour. 

The temperature at which the heat carried by this 
weight of gases, together with the heat radiated, 
makes up 160,000 B.Th.U., is 1940 deg. Fah. At this 
temperature the heat distribution will be as shown 
by Table ITI., 55,000 B.Th.U. being radiated and 
105,000 B.Th.U. being carried out of the fire-box by 
the gases. We further see from Table III. that with 
the increase in fire-box surface, and the consequently 
lower fire-box temperature, the radiation per square 
foot of surface is considerably reduced, so that the 
total heat received on the doubled surface is only 
43 per cent. more than that reccived on the original 
surface. 
the gases enter the flues lessens the efficiency with 
which the heat is absorbed. The consequence is that 








{ In saying that the heat radiated amounts to this figure reliance is not 
placed only on the curve in Fig. 1. The heat radiated having been deter- 
mined from the tests in the manner previously described, it was found 
that the figures thus obtained agreed remarkably well with those from 
Fig. 1, which is calculated from Prof. Dalby’s formula, hence the curve of 


Fig. 1 has been used in removing the irregularities of the individual tests, | T6SU 


| Fah.). 


Further, the lower temperature at which | 


Heat expressed as 
percentage of 
heat produced. 


C. D. Cc. fp 
' Per cent. Per cen‘. 





2-65 sq. ft. 5-3 eq. ft. 


(100) (200) 
850,000 B.T.U. 850,000 B.T.U. 100-0 100-0 
2163 deg. Fah. 1940 deg. Fah. 
78,000 B.T.U. 55,000 B.T.U, 
(100) (64) 
242,000 B.T.U. 105,000 B.T.U. 
(100) (43) 
206,000 B T.U. 294,000 B.T.U. 24-2 34-6 
(100) (143) 
644,000 B.T.U, 556,000 B.T.U. 75-8 65-4 
(100) (86) - 
710 deg. Fah. 700 deg. Fah. 
933 x 212 933 x 208 - 
= 197,000 B.T.U. = 194,000 B.T.U. 23-2 22-8 
447,000 B.T.U. 362,000 B.T.U. 52-6 41-5 
69-5 per cent. 65 per cent. 
653,000 B.T.U,. 656,000 B.T.U. 76-8 77-2 


heat taken from the gases, varies only from 78-0 to 
76-6 per cent. of the heat produced. The efficiency 
of absorption of the locomotive boiler is but slightly 
affected by the rate of working. This is shown in all 
the testing plant tests, and it appears also that the 
efficiency is but little affected by the proportion of 
heating surface to grate. It is found, as shown in 
Table IV., that the extreme range of the smoke-box 


TaBLE IV.—Approximate Range of Smoke-box Temperatures, and 
Efficiencies of Heat Absorption in Pennsylvania Railroad Tests. 





Rate of working. | High. Low. 
Smoke-box temperature, deg. Fah. | 750 500 
Heat carried per lb. of gas at 

smoke-box temperature, B.T.U. 320 150 
Smoke-box gases per lb. of coal 

Sa eee ee 16 to 18 20 to 22 
Heat lost in smoke-box gases per 

lb. coal burned, B.T.U. ... . 3520 to 3960 3000 to 3300 


Heat lost in smoke-box gases as | 
per cent. of heat ia coal burned, | 
per cent. va salience. ccnp mee 

Efficiency of absorption of heat by 
flue heating surface, per cent. ... 


20 to 21-9 
80 to 78-1 


23-4 to 26-2 
76-4 to 73-8 


temperature is from about 750 deg. Fah. at the high- 
power tests to about 500 deg. Fah. at the low-power 
tests. Under these conditions the heat lost per 
pound of gas in the smoke-box ranges from 220 
B.Th.U. (at 750 deg. Fah.) to 150 B.Th.U. (at 500 deg. 
The loss due to the high temperature at the 
high rates of working is partially off-set by the fact 
that less gas is produced per pound of coal burned. 
Table IV. shows the smoke-box loss in B.Th.U. per 
pound of coal burned, and also as a percentage of the 
heat of the coal burned, and it will be seen that the 
outside range of the loss in the smoke-box is from 
20 to 26 per cent. In other words, for the range of 
power and of ratio of heating surface to grate covered 
by the Pennsylvania tests the extreme range of the 
efficiency of absorption is from 80 per cent. to 74 per 
cent. Professor Goss’s tests confirm these figures, 
and they seem to be of general application. It there- 
fore appears that the great drop in the boiler effi- 
ciency which occurs as the boiler output is increased 
is not due to the failure of the heating surface to 
take up the heat, but to the failure of the fire-box 
to produce the heat. 

In conclusion, attention may be called to the 


| fact that the examination carried out above depends 


| 


on a determination of the amount of air supplied 
to the fire. In spite of the importance of the subject, 
the Pennsylvania Railroad locomotive testing plant 
Its were, with the exception of four tests by 


Professor Hancock, the first to give reliable data 
as to the amount of air consumed by a modern 
locomotive. 








MINES AND WORKS IN CORNWALL. 
No. V.* 

THE present South Crofty property comprises two 
or three old setts, and South Crofty, Limited, is one 
of the mines reconstructed and newly equipped by the 
Cornish Consolidated Tin Mines, Limited. Previous 
workers confined their operations to copper and tin, 
but inasmuch as a variety of ores is obtained the 
present owners work it as a complex ore mine, and 
prepare various products for the market. The chief 
minerals are those yielding tin, tungsten, arsenic. and 
copper, all of which are recovered in commercial 
quantities, but the last only occasionally. In 
association there are many minerals of interest, 
including ores of bismuth, lead and zinc. The first 
work of regeneration was sinking a vertical shaft and 
equipping it in accordance with modern views, 
This, the Robinson shaft, is only down between two 
and three hundred fathoms inasmuch as sufficient 
reserve of ore was encountered within the upper areas 
to cover present requirements. The surface rock is 
killas, but the shaft passed through elvan and green- 
stone before reaching the granite. Reference to the 
sections of Doleoath on page 113 will elucidate this. In 
the one section the killas is shown thinning upwards 
towards the east, that is towards South Crofty; 
whilst the other section shows the elvan courses 




















| Fig. 23—ROBINSON SHAFT, SOUTH CROFTY MINE 
| 


| dipping east, which should also be, and have been, 
|encountered in South Crofty. Elvan courses are 
|sheets of porphyritic rock running in veins down, 
through, and across country in a way similar to, but 
independently of, the lodes or ore-veins. The pump- 
ing in Robinson shaft is done by means of a 8fin. 
Cornish engine, and the quantity of water raised is 
about 300 gallons a minute ; it is used in dressing the 
| ores. Winding is done by a 450 indicated horse- 
| power horizontal pair of steam engines. The head 
|gear is of timber 75ft. high and incorporated in 
the same structure is the crushing plant, and ore bins 
from which the ore is taken in trams as required to 
the mill. Fig. 23 shows this pit-frame, with accessor- 
ies which too is unique in Cornwall. The preliminary 
| crushing plant consists of Blake stone crushers, from 
| which the ore passes by travelling picking belt to 
| Dodge crushers, and thence into the storage bins. 
| The mill consists of 60 Californian heads of 1050 lb. 
| weight, and is driven electrically, the power being 
| purchased from the local electricity works. A 30 
horse-power motor is employed for each 10-head 
| section of the mill. ; 
Classification is carefully effected immediately in 
front of the mill. Coarse sizes are treated on Buss 
tables and the finer sizes on Frue vanners, Buss and 
other slimers. The coarse and fine concentrates are 
next separately roasted in Brunton calciners of which 
there are seven. In this roasting process the sulphur 
and arsenic are volatilised and the latter, the arsenic, 
is deposited as As,0;, with some dust and foreign 
matter, in the chambers and flues built for the purpose. 
This is termed crude arsenic. The solid matter 
remaining after roasting is submitted to further 
concentration processes in which Buss tables and Frue 
vanners again play an important part. But it is here 











* No. IV. appeared August 16th. 
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Fig. 24—GENERAL VIEW OF THE SOUTH CROFTY MILL 
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Fig. 25—OLD POWER HOUSE AND MILL, CARNON MINE 








Fig. 27—INTERIOR OF POWER HOUSE, WHEAL JANE MINE 





Fig. 28—HUMBOLT CALCINERS, CARNON MINE 


that the chief difficulties are encountered in separating 
the wolfram from the tin. The minerals wolfram— 
tungstate of iron-—and cassiterite—oxide of tin—are 
of nearly the same specific gravity and consequently 
no gravitation process can effect a separation. It is 
necessary to resort to other means and these are both 
magnetic and chemical. Wetheril magnetic separa- 
tors are used to effect a main separation between 
woliram and tin, the former being susceptible to 
magnetic influence and the latter not. At Crofty 
this magnetic process, comparatively simple, if only 
pure ores of wolfram and tin were present, is rendered 
very difficult by the presence of the oxides and other 
compounds oi iron in the matrix. Satisfactory 
commercial purity of products is obtained by specially 


treating the tin-wolfram concentrates in tanks of | 


strong sulphuric acid. The dressing of such ores as 


those worked in South Crofty is necessarily compli- | 


cated and tedious. 

At South Crofty the arsenic is refined by re-roasting 
the crude arsenic in reverberatory furnaces. The 
arsenious oxide sublimes, and is deposited in a specially 
built set of chambers, in which it is impossible for dust 
and other foreign matter to interfere with the purity 
and colour. The beauty of these crystalline deposits 
covering thickly the interior of the chambers was 
much admired. The crystals are ground to a very 





fine white powder which gravitates to a packing 
machine, and thence into barrels holding about 4 ewt. 
each. The output of arsenic is several hundred tons a 
year, but South Crofty also produces tin and tungsten 
in respectable quantities. Fig. 24 from a photograph 
by Mr. J. C. Burrow, of Cambourne, gives a general 
view of the South Crofty mill. It will be noticed that 
here appliances common to both Doleoath and Giew 
are employed, but that, in addition, magnetic separa- 
tion and further chemical treatment are called into 
requisition. South Crofty provided the visitors with 
a substantial luncheon at which again some interesting 
and earnest speeches were delivered, one being by Mr. 
A. G. Charleton, who had designed the head gear. 
Then a move was made to the Rock Drill Works of 
Messrs. R. Stephens and Son, at Carn Brae. There, in a 
well-lighted shop were displayed to the left light 
refreshment, to the right great masses of granite, and a 
sort of museum of rock-drill anatomy ; for here were 
the valve pieces, and other multidudinous parts that 
go to make up the little machines, freely and openly 
displayed for handling and inspection, an opportunity 
of which many present readily availed themselves, and 
if Mr. Stephens happened to be near it was wonderful 
to hear the things he had to say about these products 
of his own, or somebody elses, fertile brain, as he took 
up one and then another of these cleverly shaped 





Fig. 29—-FINAL DRESSING FLOORS, CARNON MINE 


pieces and handled each. But these, -interesting as 
they were, were only the child’s play of the gathering, 
for presently different patterns of Stephen’s drills, 
each in turn were set to work on the blocks of granite, 
Mr. Stephens discoursing the while with undisguised 
enthusiastic admiration. Some holes were drilled 
horizontal, some upright ; and there were the visitors, 
many watch in hand, following the barking, thudding, 
spluttering fussy little machines pummeling away at 
these blocks of granite. A length of drill-bit having 
been exhausted, the drill itself was speedily retreated, 
with a knock of a hammer, the clamp holding the bit 
was released, the bit withdrawn,a longer one substi- 
tuted, clamped up, and set to work, all occupying a 
matter of seconds. A general shout announced the 
appearance of the end of the drill-bit through the end 
of the granite block and again watches were consulted. 
The results of these tests are given on page 192. 

The souvenir booklet gave some information about 
these works also. It stated that the ‘“‘ Climax ”’ Drill 
Works were founded in 1878 by the late Mr. Richard 
Stephens, and the works have been employed from 
that time to the present wholly in the manufacture 
of the ‘‘ Climax ”’ specialities. At the present time 
the attention of the works is devoted to the manu- 
facture of the “Climax Imperial” reciprocating 
drills, of sizes suitable for practically all kinds o 
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mining work, as well as hand hammer drills, coal 
cutters or punchers, and, in addition, the auto fed 
hammer drill. They, like other drill makers, started 
with tapper valve types, but now prefer the air-moved 
type. The firm’s reciprocating drills are fitted with 
several patented parts, in addition to the air locked 
valve. Two of the principal improvements are the 
patented “Simplex ’’ tool holder or chuck, and the 
patented adjustable cradle for the taking up of the 
wear on the cylinder guides and cradle slides. In the 
latter no liners are employed, for the adjustment of 
the cylinder guides, and cradle slides are done by 
means of an adjustable slide which engages with a 
groove on the cradle body, and wear can be adjusted 
while the drill is actually in operation—see Fig. 30. 


Tests of Rock Drills. 


| 
| 
| 
| 
| 
| 





Depth 
bored. 





Gross 
time 





Air press. 


| 
| 





lst Demonstration. m. s.ft. in. 
Vertically upright hole, bored with 
Climax Imperial hammer drill (no} 
mountings), having auto feed and 
hand rotation; using solid steel 
borers. The drill was simply stuck 
on a piece of wood and pointed 
ee ey ee ee ee 
2nd Demonstration. 
Horizontal hole, bored with Climax 
Imperial fixed hammer drill, hav- 
ing auto feed and hand rotation, 
using hollow steel borers with) 1} 
blow-out system .. .. .. ..| I} 
3rd Demonstration. 
Vertical down hole, bored with 
Climax Imperial hand hammer 
drill, having hollow steel borers! 
with blow-out system .. ot: 
4th Demonstration. 
Horizontal hole bored with the Anti- 
phthisis Climax Imperial hammer 
drill, using hollow steel borers with 
water conveyed through the borer 
for the prevention of dust. This 1 
drill bores dustless holes in all 1 
directions eT er ee 
5th Demonstration. 
Vertical down holes drilled with the 
Climax Imperial reciprocating 
machines. Sizes of cylinders, 34in. 


100) 6.8 3 250 23} 


100 10.5 5 505 


10 


em toe 2 


10 


and 3in. These drills use solid 
steel “ae ES er 13 | 90 23.2| 55/0 21} 
The patented “Simplex” chuck takes round, 


hexagonal, or octagonal steels from the rough bar 
without shanking, and the grip on the borer shank is 
effected by a simple wedge, which in practice is self- 
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Fig. 30—SIMPLEX IMPERIAL DRILL 
tightening. For the release a tap with a hammer 
suffices to remove the drill bit. 

The reciprocating drill is also fitted with the firm’s 
patented spray for the allaying of dust when drilling 
dry holes. The special feature of the “Climax ” 
patented spray is that the volume of water for spraying 
the hole can be increased or decreased at the will of 
the operator by the firm’s special water regulator, 
so that a gallon of water may be sprayed in twu 
minutes, or decreased in volume to extend over 
seventy to eighty minutes. It is a device attached 
to the air tap that operates the drill, and the follow- 
ing combinations can be effected by the movement 
of the handJe, viz.: (1) Drill alone; (2) Spray alone ; 
(3) Drill and spray simultaneously, as well as being 
able to regulate the water to any degree required, 
according to speed of boring and other circumstances. 


| —but efficient—-Brunton calciners. 





In the anti-phthisis hammer drill the water is con- 
veyed through a hollow borer to the cutting edges 
of the drill set at the bottom of the hole. 

This interesting and pleasant visit terminated with 
the usual light refreshment and speeches, when an 
adjournment was called to a still more agreeable 
function in the form of a garden party at Mr. and 
Mrs. Stephen’s house, at which tea was served in 
the pleasant surroundings oi the garden, from which 
delights the call of train reluctantly tore the visitors. 

The occasion arising, some members availed them- 
selves of the invitation of Mr. Athur Schiff to visit 
the scene of recent developments in the neighbour- 
hood of Truro on the properties of the Falmouth 
Consolidated Mines, Limited, which cover an extensive 
area and include several old mines. The works visited 
were the Wheal Jane and Carnon Tin Works. A 
comparison between the old and new state of things 
may be drawn from Figs. 25 and 26, the former showing 
the last stage floor at the old tin works at Carnon and 
the latter showing the present state of things at 
Wheal Jane, where the mill equipment is of the same 
modern character as that of the St. Ives Consolidated 
Mines. The shaft is served by an electric winder of 
100 horse-power. There are two-stage rock breakers. 
From these, the ore is trammed to the mill which is 
worked by a Westinghouse suction gas plant of 1000 
horse-power. Fig. 27 shows the engine-house, the 
four-cylinder gas engines with alternators, switch- 
board, and accessories. There are sixty heads of 
Californian stamps in the mill. The concentrates 
from the mill go by road to the Carnon Tin Works, 
where they are roasted and then, as usual, further 
dressed in vanners, tables, buddles, and in kieves. 
Figs. 28 and 29 show the roasting furnaces and the 
dressing floor at Carnon Works. In the other works 
visited the roasting had been done in the old fashioned 
In the present 
instance the more elaborate Humboldt furnace 
employed, which instead of the one revolving hearth 
of the Brunton calciner, has five superimposed 
stationary circular hearths enclosed in the one furnace 
wall and provided with rabbles attached to arms 
radiating from a central revolving shaft. The angle 
of the blades of the rabbles are so arranged that the 
ore charged in at the centre of the uppermost hearth is 
turned over and outwards and ultimately falls from the 
periphery on to the second hearth, where the angle is 
arranged to turn the ore over and inwards, it being 
in this case discharged on to the third hearth at the 
centre and so on. Two of these furnaces were at 
work, and a third was in course of erection. The ores 
here are very sulphury ; hence a little chemical plant 
had been installed to desulphurise the gases, forming 
a strange addition to a mine equipment. 

The official programme for the last day was devoted 
to visits to a museum, &c., drives, and a steam trip 
down the river Fal. It was during the latter that the 
most popular event of ail the attractive functions 
that had been enjoyed throughout the visit to Corn- 
wall was enacted, when Mr. L. Pendred, on behalf of all 
the assembled guests, in a short speech, thanked 
Mr. E. W. Newton and presented him with a testi- 
monia]. The work done by Mr. Newton was, as a 
local paper described it, leviathan. At work early 
and late, he saw the programme was carried out with 
exactness and precision, and, although urgent when 
necessary, was withall always amiable and ready to 
attend to all requirements. Even those of individual 
members of the party were not overlooked. 


is 





THE TURBINE AND BATTLESHIPS. 


WitH the extensive adoption of turbine propul- 
sion which has been so marked a feature of marine 
engineering during the last decade, and with the 
eyes of progressive engineers all over the world 
now turned to the experiments on a large scale 
which are being made with the later developments 
of the oil engine for marine purposes, it is perhaps 
excusable if one should have come to think that the 
battle between the older system of steam recipro- 
cating engines, and the newer one of steam turbines 
had been fought to a finish, but this is apparently 
by no means the case. In a trenchant paper 
delivered by Captain C. W. Dyson to the Engineers’ 
Club of Philadelphia in January last, the author 
appears in his usual effective style, and reveals 
himself to be somewhat of a special pleader for the 
steam reciprocator as still the best system of pro- 
pulsion for large units such as battleships and fast 
liners. Whilst ceding to the turbine pride of place 
for such vessels as torpedo boats, destroyers, and 
scouts, where speed and power are high, and the hull 
structure light, he makes out an exceedingly strong 
case for the steam reciprocator on battleships where 
the engine foundation is substantial, and the speed 
more moderate. Early experiments in America 
with the marine turbine were a little unfortunate, 
Curtis turbines were fitted in the Southern Pacific 
steamer Creole and in the yacht Revolution. In each 
case the result was unsatisfactory, and the engines 
were removed from these vessels. The Creole had 
water-tube boilers, which caused an element of doubt 
is some minds, but when reciprocating engines took 
the place of the Curtis turbines the ship attained a 
high efficiency, demonstrating the fact that neither 
hull efficiency nor boilers were contributory causes to 





the want of success. Soon after this the United 
States navy carried out very exhaustive trials with 
th-ee scouts specially fitted to throw light on the 
relative merits of the systems of propulsion then under 
discussion. The Birmingham had steim reciprocating 
engines, the Salem Curtis turbines, aid the Chester 
Parsons turbines. In this contest the Parsons turbine 
was conside-ed to have scored an easy win. On the 
whole, although the Creole was not a success, the 
turbines were reported upon by navy experts as 
adapted for marine propulsion. It should be stated 
that at this period most stress was laid upon efficiency 
at maximum power, and it was only at a later date 
that the relatively poor results given by turbines 
at 'ow cruising speods became insistent. 

In 1907 the United States navy decided to build 
two battle hips, to be called De'aware and North 
Dakota, the form>r to have reciprocating engines 
of the most advanced type, and the latter Curtis 
turbines. Exigencies of design did not allow of Par- 
sons turbines being adopted, engine-room space 
limitations preventing. Every endeavour was used 
to make the reciprocating engines as porfect as 
possible, auxiliaries and main engines alike being 
designed with the greatest care. As compared with 
the older types of reciprocating engine, the following 
changes were made on the Delaware :—(1) Increased 
ratio of low-pressure to high-pressure cylinder 
capacity were adopted ; (2) steam valves were modi- 
fied to give short straight steam and exhaust ports ; 
(3) steam was subjected to 60 deg. of superheat ; 
(4) bearing pressure on crank pins and crossheads 
was reduced; (5) forced lubrication was fitted to 
the crankshaft, crank-pins, crosshead journals, and 
slides and excentrics. All this greatly improved the 
efficiency of the engines, with the result that a com- 
parison of the trial data with those of older types 
showed that with an air pressure of 2in., which is 
the limit with coal burning Babcock and Wilcox 
boilers, the improved engine gave 25.6 indicated 
horse-power per square foot of grate, as against 
20.6 indicated horse-power per square foot of grate 
with the older type, an increase of economy of 24.3 
per cent. The author attributes 6 per cent. of this 
to superheat, and the remaining 18.3 per cent. to 
increased mechanical efficiency. He gives a com- 
parison of the water consumption of this vessel with 
that of the scout Birmingham, not quite a fair thing 
to do, perhaps, but these were the only two ships 
upon which water consumption measurements on 
trial had been made, of which the data were available. 
The result he gives as follows in pounds of water 
per indicated horse-power :—Delaware, at full power, 
13.38 lb; at five eighths power, 12.7 lb; at one- 
eighth power, 15.12 lb; Birmingham, at full power, 
17.3 lb.; at five-eighths power, 15.5 lb.; and at 
one-eighth power, 19.0 Ib. 

The superiority of the Delaware is very great, 
but we think it will be conceded that the water 
consumption is exceptionally good for reciprocating 
engines, and one is inclined to doubt the probability 
of attaining that degree of efficiency in all cases. 
As confirmation of this result, however, the author 
quotes trial data of a collier, the Cyclops, whose 
engines, of about 7200 indicated horse-power, 
were built on battleship lines. In this case the water 
per indicated horse-power worked out at le:s than 
12 lb., neglecting leakage and cylinder condensa- 
tion. It is upon such a basis that the comparison 
with the turbine engined North Dakota is made, 
and not upon the more usual results obtained, a3 in 
the Birmingham. This is, perhaps, quite in order, 
ince Captain Dyson has been so successful in obtain- 
ing such a marked advance in the reciprocating 
engine. At the same time it should be remarked that 
the North Dakota did not represent the full possi- 
bilities of the turb’ne engine, nor even of the Curiis 
turbine, for it was of an early type, and necessarily 
still going through the infantile troubles which are 
incident to all new departures. There are building 
at present turbines which will give as good or perhaps 
better results than those of the Delaware «ven at 
low speeds. 

The case for the turbine is categorically stated in 
the paper, and most of the claims which ar. made 
for it negatived. These are :—(1) Turbine engines 
are capable of being driven for long periods at high 
power without derangement, and less work is required 
to keep them in condition than reciprocators. The 
author claims that the Delaware ha: proved herself 
capable of the same lengthened service, and that, 
moreover, when anything does go wrong with a 
turbine engine it is a case of hospital treatment, 
the trouble being often blade stripping, especially of 
cruising turbines when running in vacuum. He 
maintains that the engine-room staffs differ very 
little in the two cases. 

(2) There is less vibration with the turbine, and 
therefore more accurate gun-laying. Captain Dyson 
contends that with well-balanced reciprocating 
engines, on such a foundation as a battleship provides, 
the older engine cffers no disabilities in this respect, 
and quotes the cogent fact that the Delaware has 
won the battle trophy for gun-laying, beating the 
North Dakota easily. 

(3) Less boiler equipment is required to develop 
the power necessary for full speed with turbines— 
against which is marshalled the splendid water 
consumption of the Delaware, and the fact that 
the propeller diameter made necessary by the high 
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revolutions cf the turbine involves a lower propul- 
sive efficiency, and so counteracts any advantage 
the turbine may have in this respect. Results are 
given of trials with the three battleships Delaware, 
North Dakota, and Utah, the latter having Parsons 
turbines. Taking propulsive efficiency to be repre- 
sented by effective horse-power with excrescences 

indicated horse-power for the Delaware, and 
effective horse-power with excrescences x .92 
shaft horse-power for the turbine ships, 8 per cent. 
being allowed for engine friction, he gives :— 

North Dakota, 
Curtis 
turbines. 

21 


Ut h, 
T'arsons 
turbines. 
9 


Delaware 
(Recipro- 
cating). 

2 


Speed, knots ise ; ‘ 2 
Kevolutions woe one BRO .. 265 acc ae 
Propulsive coefficients 65 53-82 ... 56-12 
Speed, knots 12 ys Wee were 
hievolutions oN oo 65 5 oe Ly) eee 
Propulsive coefficients 69-3 61-32 ... 53-18 


Furthermore, he states that the Delaware showed 
hersglf to be 20 per cent. better in bad weather, and 
44 per cent. better in good weather than the North 
Dakota when on a cruise with the fleet from Amcrica 
to England and back. These discrepancies are 
enormous, but are qualified by the fact that the 


turbines were found to be damaged by erosion and 


corrosion when subsequently op ned up. 

The author flatly denies the claim that the turbine 
demands less floor space. He grants greater cconomy 
of lubricating oil, but not of fuel oil. He also grants 
greater cleanliness ‘in the engine-room, but only at 
high speeds, and he agrees that the turbine has a 
greater capacity for overload without allowing any 
special virtue in the quality. No advantage is claimed 
for turbines on the score of weight; the Delaware’s 
engine-room weights were 773 tons, and those of the 
North Dakota 783 tons—a negligible difference. 

On the whole, then, the turbine as applied to 
battleships and to fast liners has to face a very strong 
indictment, and it cannot be denied that the case 
rests mainly upon the splendid performances accom- 
plished by Captain Dyson with the Delaware. No 
mention is made by the author of one valuable 
feature exhibited by the rotary engine as against the 
reciprocator, that is, the increased length of life 
which may be expected from the shafting of turbine 
engines, they not being subjected to the continuous 
alternations of stress which are present with even 
a well-balanced reciprocating engine, nor to the 
ease with which the turbine engine may be protected 
from gun fire, owing to its low position in the ship 
well below the water-line. 

The position taken up by the navy authorities 
of the United States with regard to the engines of 
the lighter units is clearly indicated by the simple 
announcement that the last eight vessels of this 
class ordered are all to be turbine driven, and all to 
be twin screwed. For these vessels there is no ques- 
tion of the superiority of the turbine, and it seems to 
be agreed that the twin-screw arrangement offers 
more advantages than the triple. Captain Dyson 
makes no reference to recent developments with 
geared turbines, but the late Rear-admiral Melville 
in the discussion warmly advocated this feature, 
and claimed that the future of the turbine depended 
upon the attainment of better propeller efficiencies, 
by means of reduced revolutions, either by gearing 
or by electrical transmission. Whether direct 
driven turbines of combined impulse reaction type 
will eventually make this complication unnecessary 
or not it is difficult to say, but it is certain that sim- 
plicity, if not too expensive, is always a quality to 
be aimed at, and direct driving is simpler than 
gearing. 

The paper is of the greatest interest, and puts the 
whole question of battleship propulsion in a new 
light. The author with his clear-cut analysis and 
telling facts is difficult to refute, but we believe 
the answer to him is just that he has compared the 
very latest and most ingenious reciprocating engine 
practice with one form of turbine mainly, and that 
in its early stages of development, which is obviously 
unfair. The comparison should rather be made 
between the best that is likely to be accomplished 
with reciprocators in the future, remembering that 
all possible improvement seems to have been made, 
and the promise that is held out by the best types of 
turbine in combination with suitable propellers, 
and here who shall limit what the future holds, in 
view of what has already been and is being accom- 
plished. Much of the ground is quite new, specially 
that upon which rests the problem of the best way 
to adjust the differences between the requirements 
of the propeller and the turbine for good efficiency. 





A curtous explosion, due to the bursting of a storage 
flask for compressed ammonia, which caused the deaths 
of two men and injury to several others, has recently been 
Investigated. The explosion illustrates the risks attend- 
ing thoughtless application of the hydraulic test, for the 
flask in question, which was of American make, and was 
being tested at the Admiralty dockyard, burst with an 
alr pressure of L000 Ib. on the inch after having successfully 
resisted a water pressure of 2000 Ib. It appears that the 
flask was of a larger diameter than usual, and at the in- 
vestigation the engineer-admiral expressed the opinion 
that the hydraulic test had taken all the elasticity out of 
the steel, and thus made it liable to burst at a lower pres- 
sure, and H.M. inspector adds that a subsequent experi- 
ment showed this view was correct. 








| used to a less extent than the other type. 





AMERICAN EARTHWORK MACHINERY. 
No. III.* 
DRAG-LINE BUCKET EXCAVATORS. 

A NEW type of excavator, which has been intro- 
duced within the past few years is what is termed the 
drag-line or scraper-bucket excavator. This has 
proved so satisfactory and so successful on work of 
various kinds—and on large and small jobs—that it is 
now manufactured and used on an extensive scale. 
It will be worth while, therefore, to consider some- 
what closely the design and work of these machines. 

The drag-line or scraper-bucket excavating machine 


Hauling 
Line. 











x Loading. 


Tue Encineer”™ 


about 2}ft. deep; a six-yard bucket is 8ft. by 7ft., 
and 3f{t. deep. 

The hauling line—leading direct from the engine—is 
shackled to a bail consisting of a piece of wire cable. 
To facilitate the back-haul, the back-haul cable— 
leading trom the snatch blocks—is attached to a 
special device on the back of the bucket as shown in 
Fig. 22. This consists of a in. plate A, 4ft. wide, 
riveted to three bars B, which are hinged to lugs on 
the back of the bucket. In the hauling position, 


shown at the left, this hinged back is held against the 
bucket by an auxiliary rope C, which is attached to 





In the back- 


the bail and to the middle hinged bar B. 








Back Hau/. 





Se 


Swain 


Fig. 22—-THE BAGLEY BUCKET EXCAVATOR 


consists essentially of an excavating bucket handled 
entirely by cables. In most cases the cables are 
operated by the drums of a derrick car or a loco- 
motive crane, and are led over the end of the boom or 
jib in the usual way. 
however, the cable is led simply from the engine drum 
of a stationary winding engine—to a “‘ deadman ” or 
anchor placed at some point in advance of the site of 
excavation. Some of the buckets used resemble the 
pan of a wheeled-scraper—described in a previous 
article— or a modified iorm of skip. Others resemble 
the bucket of a steam excavator. 





Fig. 23—THE PAGE-LIDGERWOOD BUCKET 


broad and shallow. The lower edge is the cutting 


edge, and may be fitted with teeth if necessary. | 


Other buckets again are of special design. 

The type of drag-line excavator operated by a 
running cable extending between a stationary winding 
engine and a pulley block attached to a “‘deadman”’ is 
It is repre- 
sented by the Bagley scraper-bucket grader, which is 
built by the Bagley Grader Company, of Tacoma, and 
is, in fact, a modification of a cableway system. The 
cable extends from the drum to a snatch block on a 
““deadman”’ placed a little to one side of the direct line. 
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In some special designs, | 


These are relatively | 


| haul position, shown at the right, the hinged back is 
| pulled clear of the bucket by the tautening of the 
|cable, and the plate A forms a runner. The L- 
| shaped hinged bars in this position raise the bucket 
clear of the ground, so that its cutting edge and knives 
offer no obstruction to the backward movement. 

It will be seen that the bucket does not require to 
be tilted to dump or discharge its load. It either 

pushes the load over the end of the embankment, or 
| leaves the load in position when the bucket is reversed 
| or back-hauled. 
| This Bagley excavator or grader has been used very 
| extensively in the Pacific States, and was devised by 
| the superintendent of some important construction 
| work on account of the scarcity and cost of hand 
|labour. For some railway cuttings, while a steam 
|excavator was taking out the central portion and 
| loading side-tip wagons to be dumped on a temporary 
| trestle to form an embankment, a Bagley bucket grader 
| was used to take out the side portions or slopes of the 
|eutting. It deposited the material as an end-tip 
|embankment parallel with the disc-tip bank built by 
|the wagons. A three-yard bucket and a 50 horse- 
| power winding engine were used, and the length of 
haul was from 100 to 800 ft. It could move and 
| deposit in place from 400 to 1000 cubic yards of 
| material per day. 
| A man at the pit adjusts the bucket so that it 
starts in a proper position to dig, and there is a man to 
| attend to the rigging and adjusting of the cables. 
| The bucket is worked as a rule, longitudinally, but for 
widening railway embankments it has been worked 
| transversely. In this case, the winding engine was 
/mounted upon a platform wagon, and the pulley for 
| the end of the cable was attached either to a post er to 
| a fixed cable laid parallel with the railway and beyond 
the line of the borrow pit. As the work progressed, 
the platform wagon moved forward, and the cable 
pulley was shifted to a new anchor post or simply 
shifted along the anchor cable. 

The Hammond scraper excavator is of the same 
general design, but its three-yard bucket has a small 
pair of wheels just back of the mouth and a pair of 
larger wheels behind the bucket. When the bucket 
is hauled back in its tipped position it rides clear of 
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Fig. 24—THE PAGE AND CHANNON BUCKET EXCAVATORS 


Beyond this is the main “deadman,”’ directly in line 
with the engine. This arrangement gives a narrow tri- 
angular or kite-shaped form to the cable loop, and 
keeps the back-haul line out of the way of the hauling 
line. 
having one end of the cable attached to a front bail, 
and the other end attached to the back of the bucket 

The bucket is rectangular, with a semi-cylindrical 
back. It is peculiar in having no bottom. so that it 
moves the material by pushing and not by carrying it. 
A cutting edge across the lower end of the back is 
fitted with knives or teeth which have a downward 
inclination. A three-yard bucket is 6ft. by 5ft., 


* No. Il. appeared August 1(th. 


The bucket forms a link: in the hauling line, | 


|the ground upon these wheels. The machine was 
used some years ago for work on the Pacific coast, and 

is now in operation on part of the New York Barge Canal 
excavation. 

The Field scraper excavator, which also is in use on 
that canal, has a bucket working transversely to the 
channel or excavation. It is operated by cables from 
a winding engine mounted upon a travelling platform, 
which is surmounted by a tower about 75ft. high. 
The hauling line passes from one drum of the engine to 
a pulley in the tower, about 30ft. above the ground, 
and from this to the front end of the bucket. The 
back-haul line passes from a second drum to a sheave 
on the top of the tower ; thence it crosses the entire 
‘width cf the excavation to a pulley anchored on the 
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opposite side, and from this it returns to its attach- 
ment to the back end of the bucket, thus completing 
the circuit. The anchor pulley is attached by a short 


tion, and anchored at each end. This arrangement. 
permits the anchor pulley of the back-haul cable to 
move along the cable on one side of-the cutting while 
the tower machine moves along the other side. This 
machine excavated about 700 cubic yards per ten- 
hour day. It required the following staff :—Foreman, 
engineman, fireman, signalman, and seven labourers, 

A machine of this same type—-but working longi- 


is carried by a lower bed. 


| @ ast or A rrame. 


| lift. 


counterbalance the loaded bucket 


| The machine consists usually of a steel bed or plat- | for operating the clutches on the main engine ; (g) 
1orm mounted on a turntable the roller track of which |a pneumatic cylinder, with dashpot attachments 
This lower bed may be fitted i 
length of chain to a cable laid parallel with the excava- | with wheels to ride on rails, or it may be arranged 
| to travel forward on rollers laid upon lines of planks. 
| The upper platform carries at its centre or front end 
At the front end of the platform 
| is stepped a wooden or steel boom, the head of which 
| is supported from the head of the mast by a topping 
The engines, drums and boiler are mounted 
|on this platform, being placed in such a way as to 
swinging from 


for operating the swinging engine; (9) two steel 
water tanks and an air reservoir. The weight of the 
complete machine is about 100 tons. 

The machine illustrated was used on a portion of 
the canal where the principal material was an ex- 
tremely compact and dense mixture of red clay, 


sand and loam. It worked three daily shifts of 
eight hours each, with seven men—enginenay 
, 


| fireman, ganger or foreman, and four labourers to 
| place the lines, deliver coal and handle the lar ips 





























Fig. 25—-LIDGERWOOD SCRAPER-BUCKET EXCAVATOR ON THE NEW YORK STATE BARGE CANAL 


tudinallvy, has been adapted for the excavation of 
trenches for sewers and water mains, taking out a 
length of about 100ft. at a time. 

These scraper excavators operated by cableways 
are of a rather exceptional type, although they have 
been used in a number cf cases. The type of scraper 
excavator in which the bucket lines are handled from 
the jib of a locomotive crane or derrick car is in much 
more extensive use. It is self-contained, and more 
flexible. and can be adapted readily to large or small 


pieces of work. Indeed, it has proved so successful 














Fig. 26—LIDGERWOOD EXCAVATOR 


and so applicable to various kinds of excavation that | 


it is becoming almost as common as a steam excavator. 

\s a natural result its construction has been taken up 
by many builders of cranes and excavating machinery, 
each firm having brought out sperial designs of its 
own. They are all on the same general principle, and 
differ mainly. as a rule, in the details of the bucket 
and the arrangement of the operating cables. These 
machines are claimed to be superior to steam excava- 
tors or dipper-bucket dredgers from the fact that they 
can use longer booms— up to 100ft.—and can excavate 
to depths of 30ft. or 35ft., while, at the same time, 
they do not require a high breast to work against. 


the boom. There are two lines, the hoisting line 
and the hauling line. The former lowers the empty 
bucket upon the ground, where it takes the proper 
position to make a cut. Hauling in on the hauling 
line —while paying out the hoisting line—causes 
the bucket to fill itself with material as it is drawn 
forward. With both lines taut the bucket is raised, 
and the boom swung round to the desired position. 
Then by releasing the hauling line, or continuing 
to wind in the hoisting line when the block is chock-a- 
block at the boom, the bucket is tilted so as to dis- 
charge its contents. 

The Page-Lidgerwood bucket is shown in Fig. 23 
and on the left-hand of Fig. 24. It is practically 
rectangular with a bridge piece over the mouth. 
The arrangement of the operating lines or cables is 
shown on the left hand in Fig. 24. The hoisting line A 
is led over the sheave at the end oi the boom and 
attached to the bail B of the bucket. The hauling 


| line C is led directly from the engine drum to the ring 


of the chain sling D, attached to the front end or 
mouth of the bucket. An auxiliary line E is attached 
to the ring, and passing over a sheave F in the head 
of the bail, returns to an attachment to the top of 
the bucket at G. With the hauling line taut, there- 
fore, the bucket is held in horizontal position by the 
bail B and the auxiliary line attachment at G. When 
the hauling line is slackened, the bucket is no longer 
supported at G, and it therefore tips forward by 
revolving on the pivots of the bail, this point of sus- 
pension being placed behind the centre of gravity. 


| The two positions are shown in Fig. 24. 


A Lidgerwood machine on the New York State 
Barge Canal construction is shown in Fig. 25. This 
has a steel] boom 100ft. long, A-shaped in plan, with 
its two side trusses springing from the corners of the 
bed or platform and uniting at the head of the boom. 


A two-yard bucket is carried. The bed rests upon a | 


turntable 24ft. in diameter, with twenty-eight wheels, 
and this’ in turn rests upon tour steel-frame bogies, 
one under each corner. These bogies have four 
| wheels each, and travel on two short lines of 
|.8ft. 6in. gauge. These lines are 15ft. long, and as 
ithe machine advances the rear sections are lifted 
| by the boom and replaced in advance. Steam is 
| supplied by a Scotch or return-tube boiler of 90 horse- 
|power. The machinery includes :-—(1) A double 
|eylinder double-friction main winding engine; (2) 
|a compound geared engine for swinging; (3) a 
| geared winch for raising and lowering the boom ; 
(4) a duplex steam pump; (5) a Westinghouse loco- 
motive type air compressor; (6) two 
pneumatic controllers, one for the main engine and 
| one for the swinging engine ; (7) a pneu:natic cylinder 


Crawford | 


and lights. The engineman simply operated the 
machine, and the fireman acted as oiler. The fore- 
man had generai charge of the work. but spent most 
of his time standing bv the excavation and signalling 
to the engineman where to cut and how deep a cut 
to take. This avoided cutting below the formation 
level, and saved the time of future removal of material 
not excavated to that level. During each shift 
there were three stops of about twenty minutes 
each to take water, and coal was delivered at the san 





Fig. 27—THE HEYWORTH EXCAVATING BUCKET 


| time. The coal consumption was about three tons 
|per day. Allowing for stops for water and for 
|shifting tracks, &c., the actual working time was 
about twenty hours per day. 

In a continuous run of twenty-one days, the lost 
| time for repairs was sixty hours, but forty-six hours 
of this time were due to breakages of machinery 
caused by the engineman’s careless handling. The 
| remaining time was lost by repairs to the bucket and 
In these twenty-one consecutive 


| broken cables. 
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and advanced 1635 ft. Its daily excavation ranged 
from 360 to 1467 cubic yards, but on fifteen days 
it made over 900 vards. Its daily advance ranged 
from 15ft. to 120ft., but only three times was it 
below 50ft. With a boom 100ft. long, there is a 
vorking radius of 90ft., giving a reach of 180ft. 
from the point of excavation to the point of deposit 
in building an embankment or spoil bank. Where 
the material has to be removed by carts or railway 
wagons, it can be loaded by this machine as easily 
as by a steam excavator. : 

The movements required of the engineman are as 
simple and easy as possible, so as to facilitate rapid 
work. The regulator, reversing gear and brakes of 
the main winding engine are all controlled by one 
lever. The friction clutches on the main winding 
engine and the swinging engine are operated by the 
pneumatic control device mentioned above. This 
requires simply the movement of two 8in. lever handles 
connected to two air—or steam—control cylinders. 
One of the levers operates both frictions of the 
main engines. In one position it puts in operation 
the drum of the hauling cable, so that the bucket 
is hauled in, making a cut. When the bucket is 
full, the brake is applied to this drum by a foot lever, 
and the control lever is pulled over so as to start 
the winding or hoisting drum. This being done, 
and the bucket started from the ground, the engine- 
man throws over the other control lever, which starts 
the swinging engine in the desired direction, so that 


the bucket is hoisted and swung to the discharging | 


point simultaneously. When this position is reached 
the foot lever of the hauling drut is released, allow- 











! 
days the machine excavated 19,725 cubic yards, | bucket. The purpose of this is to hold the bucket 


down to its work, and ensure a cut of proper depth. 
The bucket —shown in Fig. 27—is practically semi- 
cylindrice|l, with the bottom extended horizontally to 
form the cutting edge. The bai! is pivoted near the 
bottom of the bucket, and has attached to each side a 
bar having numerous holes. A pin or bolt secures the 
bar to the upper part: of the side of the bucket, thus 
making a rigid attachment. By varying the position 
of the bail, by means of the holes in the bar, any 
desired depth of cut can be obtained. , 

A diagram of the excavator working with this 
bucket is shown in Fig. 28. The 1}in. hauling cable is 
led directly trom the engine drum to the point of the 
bail. The hoisting line passes over two shoaves near 
the end of the boon, and in the bight is the pulley 
block with a hook for the bucket. From the second 
sheave the cable is led down to the bucket, to the 
back of which it is fastened. When the bucket has 
been raised to the full height, the winding in of the 
cable is still continued, thus raising the back of the 
bucket and tilting it so as to discharge its contents. 
The bucket is suspended from the hoisting block by a 
chain sling the ends of which are attached to the sides of 
the bail, near the mouth of the bucket. The machinery 
is enclosed in a cabin or housing in the usual way. 

A Heyworth excavator used on the North Shore 
channel of the Chicago Drainage Canal consisted ot a 
revolving derrick car with a 35ft. A-fraine mast built up 
of 12in. steel channels, on 85ft. boom of steel lattice 
construction, triangular in plan so as to have great 
lateral rigidity in swinging. With a 34-yard bucket 


| about 1800 cubic yards of stiff clay were excavated 


ing the cable to slack, so that the bucket revolves | 


on the bail pivots and drops its load. 
device prevents the jamming of the frictions on the 
main engine by the reduction of the initial pressure 
before admission to the engine cylinders. 

These Lidgerwood machines are made in various 
sizes, the smallest having a 50ft. boom and one-vard 
bucket and weighing 30 tons. - 


The control | 


daily. The depth of cut was 30ft. to 7Cft., and at 
each load the machine had to be revolved 180 deg. to 
deposit the material on the spoil bank, a 25ft. berme 
being left between this and the canal. 'The machine 
required an engineman, a fireman, and two or three 
labourers to level the longitudinal timbers and shift 


| the rollers as the machine moved forward along the 


| berme. 
They are built by the | 


Two larger machines, with 110ft. booms, and 
34-yard buckets were used in excavating a drainage 
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Fig. 28—THE HEYWORTH SCRAPER-BUCKET EXCAVATING MACHINE 


Lidgerwood Manufacturing Company, of New York 
and Chicago. Two of the 35-ton machines with 
50ft. booms and 14-yard buckets were used in 
building a dyke to protect. low-lying Jands along the 
Mississippi near New Boston, Illinois. Each had an 
engineman and fireman, two men to shift the line 
as the machine advanced, two men following to 
dress the material to proper shape for the dyke, and 
a few men in advance to prepare the ground for the 
lines to carry the machine. The machines have 
been used in building railways, irrigation canals, 
dykes—doing both excavating and depositing 
also for digging deep foundations, stripping ore 
beds, &c. They are in use on the Cape Cod Ship 
Canal, some of these being land machines, and others 
mounted on hulls to serve as dredgers. 

Another Lidgerwood machine enlarging the Sunny- 
side irrigation canal is shown in Fig. 26. This is in 
Washington, on the Pacific slope. It travels along 
the canal bank, being moved on rollers. The side 
cuts vary from 8ft. to 25ft., and the material is 
deposited behing the machine. The maximum 
exeavation per eight-hour shift was 1370 cubic yards. 
The best weekly average, with two shifts per day, was 
812 cubic yards per shift. As the water is turned off 
the canal for the five months from November Ist to 
April, the machine was worked: on the bottom of the 
canal during that period. The force consisted of a 
foreman, engineman, and fireman, with four men and 
two teams levelling the path and making the line or 
runway, also one team for hauling fuel. 

The Channon bucket, used on machines of the same 
general type, built by the Channon Company, of 
Chicago, has two bails. One is for hoisting and the 
other for the hauling line. The arrangement is 
shown in Fig. 24. The bucket is dumped by slacking 
the hauling line, allowing the front end of the bucket 
to drop. The bails are connected by rods in such a 
way that as the bucket drops the front bail swings up 
so as to stand clear of the fatling load. 

In the Heyworth excavator, built by the Bucyrus 
Company, of South Milwaukee, a special feature is the 
use of a rigid bail instead of a swinging bail on the 





| canal in Celifornia. 





The cana! was five miles long, 
with a bottom width of 150ft., and it carried 6ft. of 
water. The material was black clayey earth, shale, 
and stiff yellow clay,and it was deposited on spoil banks 
serving as dykes. The machines used oil fuel, and 
each had a generating plant for a searchlight on the 
mast, and other lights upon the work, so that the 
excavation could proceed continuously. Each ma- 
chine averaged 33,000 to 47,900 cubie yards per 
month. 

Some of the machines used on the New York State 
Barge Canal were operated by electricity. The 
double-drum main hoist had a forty-eyele 550-volt 
three-phase induction motor of 90 horse-power, while 
the swinging gear had a similar motor of 25 horse- 
power. To protect the motor from overload, as in the 
event of the bucket bringing up against a rock, a 
triple-pole circuit breaker was adjusted to release at 
50 per cent. above normal full-load current. The air 
compressor for the drum brakes was operated by a 
six horse-power motor. 

The Avery Company, of Peoria, which builds trac- 
tion engines ot the under-mounted type, has adopted a 
scraper bucket attachment to its engine. A iour- 
wheeled platform on truck carries an A-frame with 
timber backstay, and a winding engine, while pivoted 
to its forward end is a 40ft. trussed jib or boom. The 
head of the boom is guyed from the head of the A- 
frame by a topping lift, and a backstay cable runs 
from the head of the A-frame to an attachment on the 
smoke-box. The rear end of the platform is coupled 
under the footplate oi the traction engine, so that the 
engine acts as an anchor or counterweight when the 
boom is handling a load. <A steam pipe with flexible 
connections is led from the boiler to the winding 
engine on the truck. 





EXPERIMENTAL trips of a passenger train hauled by an 
oil-burning locomotive from Wellington to Port Alberni, 
on the Canadian Pacific Railway line, have proved so satis- 
factory that it is probable that in a short time all the 
engines on the Vancouver Island Division will be con- 
verted into the same type. 





OBITUARY. 


GEORGE BLAXLAND. 


By the death on the 8th inst. of Mr. George Blax- 
land, of Gillingham, Kent, the engineering profession 
has lost a member interesting by his own personality 
and career as well as from his connection with the 
past. 

Mr. George Blaxland was born at St. Albans on 
December 20th, 1833, and was educated at Greenwich 
Naval School. He served his apprenticeship as a 
mechanical engineer with Mr. John Penn, of Green- 
wich, and at an early age acquired the confidence of 
his master. He had barely completed his indentures 
when he was sent by the firm to supervise the erection 
and preliminary running of some factory machinery 
at Genoa. Two years later saw him in Brazil super- 
intending the engines of a warship constructed by his 
master. Shortly after returning home he was 
appointed by the Spanish Government to the post 
of director of machinery at Havannah. Here for 
several years he had control of the arsenal and the 
repairs of the Spanish naval vessels arriving at the 
port. His tenure of this office covered the period 
of the American Civil War, and several ships of war 
and blockade runners from both sides put into 
Havannah for repairs, among them the famous 
Confederate corvette Alabama. After six or seven 
years in Cuba he once more returned to England, 
where, in partnership with a Mr. Wyllie, he set up in 
business as a marine salvage engineer. 

About this time a severe hurricane at St. Thomas, 
West Indies, sank a floating dock designed by the late 
Sir Frederick Bramwell, as well as the mail steamer 
Columbia and several other vessels. A contract for 
salving the dock was entrusted to the new firm. The 
ensuing operations were attended with great diffi- 
culty. The dock pontoons were badly crushed, and 
only 3ft. or 4ft. of the side walls projected above the 
surface of the water. Several unsuccessful attempts 
were made to raise the dock, but in the end Mr. Blax- 
land refloated and repaired it. His method of doing 
so is worthy of record, as it is said to mark the first 
use of compressed air for salvage work. He designed 
special air locks whereby access to the varius pontoons 
might be obtained, and by means of air pumps con- 
structed on the spot he expelled the water. He and 
his workmen then entered the pontoons and_ effected 
the necessary repairs preparatory to the final raising. 
The dock is, we believe, still in use at St. Thomas. 
The same procedure was applied to the steamer 
Columbia. Mr. Blaxland was again successful, and 
himself navigated the vessel back to Liverpool, 
although it had been under water for about eighteen 
months. 

Mr. Blaxland’s father was also an engineer, and for 
a time was in charge of the engineering department 
at Sheerness Dockyard. He claimed to be one of the 
numerous inventors of the screw propeller, and it 
seems certain that the Government rewarded him 
along with others on this count. It is on record that 
he and Francis Pettit Smith, another inventor of the 
propeller, and, like himself, a recipient of the Govern- 
ment’s reward, soon after drifted into litigation. 
Blaxland won his case, but both spent the bigger part 
of their rewards on lawyers’ fees. Soon after taking 
up his duties at Sheerness, Mr. George Blaxland, 
senior, converted a lifeboat into a small screw-pro- 
pelled steamer, the engine and boiler of which he 
constructed himself in his spare time. This little 
vessel succeeded in crossing to Boulogne and back, 
and was probably the first screw steamer to cross the 
Channel. Towards the end of 1843 the warship 
Rattler, a vessel 176ft. long, of 1078 tons displace- 
ment, of 437 indicated horse-power, and of 9-6 knots, 
was launched at Sheerness. This ship was commenced 
as a paddle-wheel steamer, but was delivered after 
launching to Maudslays’ fer experiments with screws. 
Mr. Blaxland induced the Admiralty to allow the 
vessel to be tested in a kind of maritime tug-of-war 
against the paddle-wheeled Alecto, a ship,of equal 
tonnage and horse-power. On April 3rd 1845, the 
two vessels were harnessed stern to stern off the 
Nore, and began pulling in opposite directions. The 
result was not long in doubt. The Rattler, in fact, 
towed the Alecto stern foremost through the water 
at a speed of two to three knots. A picture of this 
remarkable trial was among the late Mr. Blaxland’s, 
jun., most cherished possessions. The result, rightly . 
or wrongly was, of course, claimed as a decisive victory 
for the screw propeller. 








TuE first impulse turbines had blading in which the inlet 
and discharge angles were equal. Now almost all builders 
use blading of which the discharge side of the blade makes 
a sharper angle with the axis than the inlet side. This 
does not necessarily mean that the discharge area of the 
blades is smaller than the inlet area, for the blade is 
usually lengthened radially on the discharge side. Thus 
both inlet and discharge areas are made equal. The sharp 
angle of discharge reduces slightly the relative velocity 
of exhaust from the moving blade. In turbines of the 
Curtis type there is usually only a small difference between 
the inlet and outlet angles of the first row of moving 
blades, but on the second row of moving blades in the 
stage the entrance and exit angles often differ by as much 
as 15 deg. 
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SINGLE-PHASE RAILWAYS. 
No. XI.* 

ONE of the most interesting lines electrified on the 
single-phase system by the firm of Siemens-Schuckert 
is the Alpine Railway, which runs from St. Pélten, in 
lower Austria, to Mariazell in Styria, and which is 
connected with the Austrian State Railway at St. 
Pélten. When the line was first put into operation 
it was worked by steam, but it soon became evident 
that something would have to be done to increase 
its capacity to enable it to cope with the very heavy 

















and it then became evident that steam locomotives 
were unsuitable for dealing with the heavy traffic. The 
question of running night trains was considered, but 
this did not provide a solution to the problem, since 
most of the passengers desire to travel in daylight, 
owing to the beauty of the surrounding country. 


Nor was it considered expedient to run a night service | 


for the goods, since this would have necessitated 
the employment of an additional staff with a con- 
sequent increase in the working expenses. 


The lengthening of the trains, and the provision | 


of a second locomotive also proved impracticable, 
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Fig. 75—PROFILE OF THE ST. 


goods and passenger traffic. Moreover the smoke 
in the tunnels proved very objectionable. There 


are sixteen stations and seventeen passenger halts, 
the principal stations being at St. Pélten, Lauben- 
bachmiihle, and Mariazell. The heights of the various 
stations and passenger halts above sea-level, and 
their distances from the station at St. Pélten are 
shown on the gradient diagram—Fig. 75. The 
smallest radius of curvature is 260ft., and the steepest 
gradient 2.5 per cent. Since the greater part of the 
railway passes through mountainous country it 
became necessary to build many tunnels and viaducts. 


POLTEN-MARIAZELL RAILWAY 


owing to the many sharp curves in the cuttings and 
tunnels, and the smoke nuisance arising from the 
employment of two locomotives. It was decided, 
therefore, that the only satisfactory solution to the 
problem was to electrify the railway, and this pro- 
cedure appeared particularly desirable on account 
of the abundance of water power in the vicinity of the 
railway. 

For the purpose of providing power for working 
the railway hydro-electric stations were erected at 
Wienerbruck, and at Triibenbach, and these utilise 
the falls of the Lassingbach and Erlauf rivers. It is 


| also proposed to erect a third station for utilising the 
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tig. 76—SECTION SWITCH ON MAST 


Altogether there are 136 large, and 19 small arched 
bridges with a total length of 1065 m. These are 
built partly in stone, and partly in steel. There are 
also 17 tunnels with a total length of 4000 m. The 
gauge of the line is .76 m. In the Gésing Tunnel, 
which is 892.5 m. long, the highest point of the railway 
is reached, viz., 892.5 m. above the sea-level. 

During the year 1907, when the line was worked by 
steam, 532,000 passengers, and 127,000 tons of goods 
were carried. In the following year—the second year 
of working—these figures had still further increased, 


* No. X. appeared August 16th. 


engine station has also been built at St. Pélten. 


falls of the Urmannsau River. {In order to assist 
these stations at times when water is scarce an oil 


An 





Fig. 77—-INTERIOR OF POWER 


illustration of this station is shown in Fig. 77. In 
addition to supplying energy for working the railway 
the stations also provide current for power, and light- 
ing in connection with various industrial establish- 
ments in St. Pélten and other places in the vicinity of 
the railway. 

A great deal of current is consumed in the town of 
St. Pélten, which also possesses a municipal electric 
supply station of its own, and two other large stations 
in Wilhelmsburg Ratzersdorf are connected with this. 
As can be seen from Fig. 79 five power houses are now 
working on a common distribution system, and these 
are equipped partly with water turbines, partly with 
steam, and partly with gas and Diesel engines. 


It was considered desirable that every alternator | 
should be capable of generating three-phase current so | mission line. 


that each set could be used for the railway as well as the 
three-phase power supply. Accordingly the alternators 
have been constructed as three-phase machines, anid 
| the switching arrangements enable either one or 
| three phases to be used. The power station at 
| Wienerbruck is on the first stage of the fall, and i; 
| situated in a deep gorge of the Erlauf River. 11 
| order to equalise the irregularities of the water supply 
a dam has been erected to enable the water of the 
Lassingbach River to be stored, and this dam, which: 
is shown in Fig. 78, is near the Wienerbruck station. 
| A similar dam has also been built for dealing wit |; 








Fig. 782—THE DAM AT WIENERBRUCK 

the water of the Erlauf River, and this is situated 

near the Erlaufklause station. { 
There were originally three water turbines in the 

Wienerbruck station, each capable of developing 

1000 horse-power when running at a speed of 375 


revolutions per minute. Later a fourth set was 
erected. The useful fall amounts to 170 m. The 
alternators coupled to the three first mentioned 


turbines are designed for a three-phase output of 1340 
kilovolt ampéres, and a single phase load_of 900 kilo- 
volt ampéres. The voltage is 6500, and the periodi- 
city 25 cycles per second. The generator coupled to 
the large turbine is designed for a three-phase load 
of 2600 kilovolt ampéres, or a single-phase load of 





Ihe Engineer 
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STATION AT ST. POLTEN 


1800 kilovolt ampéres, the voltage and periodicity 
being the same as for the other machines. It will 
be understood that the large three-phase capacities 
of the machines are due to the fact that it was desirable 
to utilise the full power of the turbines when working 
on single-phase load. To maintain the voltage 
constant automatic regulators are used. These are 
constructed in accordance with the Dick system. 
To prevent these regulators increasing the strength of 
the field current when short circuits occur relays are 
connected in the supply circuit, and these disconnect 
the regulators when abnormal currents, set up by 
short circuits, occur. The Wienerbruck power station 
also contains transformers which raise the pressure 
from 6500 to 27,000 volts for the long distance trans- 
These transformers can be used 
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for the three-phase as well as for single-phase supplies. 


The power station utilising the second fall of | 


the Erlauf River is at Triibenbach. For equalis- 
ing the flow of water a dam has been erected 
below the power station of Wienerbruck and 


this also deals with the water of the Otscherbach | 


River. The useful fall at this point amounts to 120m. 


‘he Triibenbach station is designed as a simple | 
three-phase | 


three-phase station. It contains two 


cenerators of the Siemens-Schuckert type, each of 
1200 kilovolt ampeéres. 


which has a capacity of 
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Ober- Kirchberg 
Grafendorf 900 KYA 


volt transmission line. The single-phase transmission 
wire from Wienerbruck as far as the sub-station at 
| Kirchberg consists of two hard drawn copper wires of 
| 50 square millimetres section, and from Kirchberg to 
| the sub-station of Ober-Grafendorf of two wires of 
35 square millimetres section. A third transmission 
| line consisting of two copper wires of 35 square milli- 
metres section also runs to the Landes power station 
at St. Pélten, and in this way it becomes possible to 
supply the railway with current from this station. 
There is also a three-phase 27,000 volt transmission 
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Fig. 7°-—-SCHEME OF CONNECTIONS FOR POWER HOUSES 


The terminal voltage is 6500, but this is increased by 
means of transformers to 27,000 volts for the high- 
tension transmission line of the railway. The power 


station on the third fall of the Erlauf River is to be at | 


Urmannsau, and its electrical equipment will corres- 
pond to that of the Triibenbach station. 

The Landes station in St. Pélten, which, as already 
explained, serves as an auxiliary for the three water 
power stations contains two Diesel engines each having 
a capacity of 800 horse-power. They are coupled to 
three-phase generators of the Siemens-Schuckert type 
each generator being designed to give 700 kilovolt 
amperes three-phase current, or 420 kilovolt ampéres 
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Fig. S —SJB-STATION CONNECTIONS 


single-phase current. The pressure is 5000 volts, and 
the periodicity 25 cycles per second. In this station | 
the 27,000 volt current derived f:om Wienerbruck and | 
Triibenbach is connected to the primaries of the | 
distribution transformers, which feed the 5000-volt | 
circuits of the city system. | 

Referring to the diagram—Fig. 79—it will be seen 
that the current at 6500 volis for the railway is 
supplied direct from the power station at Wiener- 
bruck. At the opposite end of the line, however, the 
sections are fed through transformer stations at 
Kirchberg and Ober-Grafendorf, which are connected 
with the Wienerbruck power station by the 27,000 | 


| 
| 
| 


line running from the power station at Wienerbruck to 
St. Pélten, and this consists of three copper wires each 
having a section of 35 square millimetres. This line 
carries the current, which is used for power purposes, 
in various industrial works along the railway. The 
| power station at Triibenbach is connected up to this 
| transmission line, and the line is a!so connected with 


which are earthed are fixed to the masts as shown on 
page 200. ‘ 

Under ordinary conditions these joops are well away 
from the high-tension wires, but in the event of the 
latter breaking the falling wire makes contact with the 
loops, and so causes a short c‘rcuit. It has only been 
necessary to use guard nets in a few places. For 
protecting the high-tension wires against the effects of 
atmospheric disturbances lightening arresters are 
fitted in the powerstationsandsub-stations. The trans- 
former sub-stations Kirchberg and Ober-Grafendorf 
are small masonry buildings, and are in the immediate 
neighbourhood of the railway stations of the same 














Fig. 82—300 HORSE-POWER MOTOR 


names. A diagram of connections of one of these sub- 
stations is given in Fig. 80. From this it will be seen 
that the transformers can either be fed from the single- 
phase wires A or from one phase of the three-phase 
lines B. We do not propose to enter into all the 
details of the switch gear in these sub-stations, 
although there are one or two special features of 
interest to which we may direct attention. The 
transformers, which are indicated at T, have aratio of 





1 to 4.15, and transform the 27,000 volt current to 
| 6500 volts for use on the railway. Two transformers 
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Fig. 8I—-DETAILS OF OVERHEAD CONSTRUCTION 


the two transformer stations, as shown in the dia- 
gram Fig. 79. 

By means of suitable switching arrangements, there- 
| fore, it is possible to maintain the supply under practi- 
| cally all adverse conditions. Most of the high-tension 

transmission wires are carried on insulators mounted on 
the masts which support the contact wire for the rail- 


each rated at 900 kilovolt ampéres are erected in 
each of the sub-stations. The transformers are of 
the oil type with natural cooling. 

For opening the primary, an oil switch is used as 
indicated at O A, and this is automatically opened by 
a release gear S p in the event of an abnormal rush of 
current occurring. Time relays R also used in con- 




















Fig. 82—SINGLE-PHASE LOCOMOTIVE 


way, as shown on page 200. All the masts are earthed by 
connecting them to the rails, and also to a buried wire 
running along the line. 
by a galvanised iron wire. 
to earth plates. In order to avoid accidents due to 


The earth connection is made | for a predetermined period. 
This wire is also connected | operates, a bell as shown at L rings in the station 


| 
| 


| junction with the trip gear so that the switches are 
only opened when the flow of an excess current lasts 
When the trip gear 





inspector’s office. Moreover an indicator K shows at a 


the breakage of the 27,000 volt wires, metallic loops | glance which of the switches it is which requires closing. 
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Another interesting feature is the provision of an 
audible signal, which indicates the occurence of an 
abnormal rise of temperature in any of the trans- 
formers. When switching on the primaries of the 
transformers, resistances are connected in circuit to 
limit the first rush of current. The undesirable effects 
due to induction when switching off the transformers 
are also guarded against in a like manner. It only 
remains to direct attention to one or two other details, 
which are lettered on the diagram. M is the electro- 
magnet for actuating the trip gear, D the choking coils, 
B the lightning arresters, O W a water jet, Tm is a 
thermometer used in connection with the temperature 
indicator, and K the indicator for showing which 
switch requires attention after the trip gear has 
operated. 

Both transformer sub-stations mentioned are 
identical, with the exception that at that at Ober- 
Grafendorf there are no water jet lightning arresters 





Fig. 84-METHODS OF SUPPORTING WIRE IN TUNNELS 
since those provided at the auxiliary station at St. 
Pélten serve for protecting this sub-station against 
the effects of lightning. Owing to the increase of 
traffic on the railway it became necessary to erect a 
third sub-station, and this has been put down at the 
railway station at Laubenbachmiihle. As shown in 
Fig. 80 two feeders, from the secondary of the trans- 
former, conduct the current to two parts on the rail- 
way, and one of these feeders supplies current to the 
section on the right of the sub-station, and the other 
to that on the left. 
posed between the sections, but under normal condi- 
tions these are short circuited. 
ting switches are closed the contact wiring is continu- 
ous. By opening the section switches, however, the 





Section insulators are inter- | 


When all the separa- | 


| —12ft.—above the rails. 


various sections of the line can be made dead in the | 


usual manner. 
The overhead wiring, which is worked at a pressure 
of 6500 volts, is suspended by a catenary cable, and 


| of steel tubing. 


several lines running side by side cross brackets are | possible to make the station and tunnel sections dea, 


employed, and these are supported by the masts on | 
both sides of the permanent way. The height of the | 
contact wie above the rails on the open sections of 
the line is 5.5 m. Many of the masts used for sup- | 
porting the wires are simply girders of I section, | 
whilst in other instances lattice masts are employed. | 
The span from mast to mast amounts to 50 m. In 
view of the fact that the construction of the overhead 
equipment is more or less evident from the illustra- 
tions on page 200, it is unnecessary to enter into all 
the details, but there are, nevertheless, one or two 
special points to which attention should be called. 
For example, the erection of the overhead wiring in 


The sections are cut out by means of horn switches, 
which are erected on the masts. Those switches are 
actuated by means of rods. For th> purpose of 
dividing the sections the ends of the wires are fastenod 
to two brackets, which are placed 10 m. apart. 

The wires are led near one another, and wit! 
a slight gradient, so that the current collectors 
can glide from one wire to another withou 
impact. In the stations with loading - sidine, 
section divisions of a simple type are used, and the 
are directly connected in the wiring, and are fitte: 
with horn switches, and a shutter signal, so tht 
is possible to see at a glance whether a section swite!, 














Fig. 86—LOCOMOTIVE MOTOR BOGIE 


the tunnels presented difficulty, and some special 
arrangements had to be adopted. The difficulties 
were brought about owing to the small amount of 
space available for the catenary suspension system. 
Two methods of overcoming the difficulty are shown 
in Fig. 84, where the clearance space in the tunnel, 
shown in the lower illustration, is considerably below 
that in the upper illustration. The wire is only 3.7m. 
The supports are placed 
18 m. apart. It will be seen that special insulators J 
are fixed at each side of the tunnels, and that these 
support cross brackets, the latter being constructed 
The contact wire is shown at F, 
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Fig. 85—-LOCOMOTIVE CONNECTIONS 


auxiliary wire, as shown in Fig. 81. The contact 
wire A is of hard drawn copper, and has a section of 


80 square millimetres, and is suspended from the | 
auxiliary wires at distances of 3 m. by means of | 
| insulators are not in line with the centre of the perman- 


droppers. As will be seen from this illustration the 
droppers between the catenary cable and the auxiliary 
wire are placed 6 m. apart. 
steel wire of 6mm. diameter, whilst the catenary 
cable D is a steel cable made up of seven strands, 
and has a total section of 35 square millimetres. 
The whole suspension system is carried on insulators H. 

Owing to the large amount of water in the tunnels 
it was found necessary to use catenary and auxiliary 
wires made of bronze. 
contact wires, struts K are used. These are insulated 
from the supporting masts by double insulators as 
indicated in the diagram. On curves these struts 
act as pull-offs, and compe! th wire to conform with 
the curve of the rails. In stations where there are 


The auxiliary wire C is a | 


| the strut for preventing side oscillation at K. 


the auxiliary wire at H, the cross bracket at T, and 
E is 
a common support for the wires F and H. 

This construction possesses the advantage that the 


ent way, and although this is of little importance when 
all the trains are electrically worked, it nevertheless 
proved a boon in the present instance, since the over- 


| head equipment in the tunnels waserected about twelve 


To avoid side oscillation of the | 


| was switched on. 


months before electric working was started. There is 
good reason to believe that had the insulators been in 
direct line with the smoke coming from the funnels of 
the steam locomotives a great deal of damage to the 
insulators might have resulted, but as it was the 
insulation proved perfect when the high-tension current 
In front and behind the stations, 
and also in front and behind tunnels, which are 


| over 200 m. long, section insulators are interposed in 


is opened or closed. A section divider of this type is 
shown in Fig. 76. 

When the electrical working was first comme iced 
there were 14 narrow-gauge—.76 m.—electrie loco- 
motives each of which weighs 47 tons. They are bogie 
locomotives, and are specially designed for negotiating 
sharp curves. Each bogie has three coupled axles. 
They will draw a 100-ton train at a speed of 25 miles 
per hour on a 2.5 per cent. gradient. The dtaw bar 
pull on this gradient is about 5 tons. The maximum 
tractive effort at the rim of the drivers is 10 tons. 
One of the bogies is shown in Fig. 86, and a complete 
view of one of the locomotives is given in Fig. 82. 
The motor, it will be observed, is placed at one end of 
the bogie, and it transmits its power through gearing 


| on to an intermediate shaft, which is coupled by means 


| gear casing, is 4700 kilos. 
| the motors is given in Fig. 83. 


point out the main parts. 


of a crank to the side drivers. Each locomotive is 
propelled by two motors, one on each bogie, and the 
capacity of each motor is 300 horse-power. The 
speed is 700 revolutions per minute, the voltage 220, 
and the periodicity 25 cycles per second. 

The motors are of the natural air-cooled type, and 
there are no resistance connections between the 
armature windings and commutator segments. It 
will be noted that the motors are fairly high-sp2ed 
machines. Their weight exclusive, of the gear and 
An illustration of one of 
A diagram of con- 
nections for one of the locomotives is given in 
Fig. 85. 

This is fairly simple to follow, but it may be well to 
A, and A, are the current 
collectors, B the choking coil, D a high-tension relay, 


| F the high-tension switch, E m the overload coil for 


| the high-tension switch, M the release magnet, 8S 7, 
| and § 7, fuses, H high-tension switches coupled with 


| K, controllers, 


the current collectors, H 6 the lightning arrester, K, and 
L,; and L, vacuum brake motor 


| switches, M; and M, emergency press buttons for 





the wiring, as shown on page 200, and these render it 


operating the main high-tension switch, N gr and N kl 
vacuum pump motors, O, and O, heavy current 
relays for the main motor circuit, P; and P. main 
motors, R compensating coil for avoiding breaking the 
main motor circuit when the connections are changed, 
S, to S, contactors, W E resistance in series with 
lightning arrester, and C the lamps and _ heating 
apparatus. 

The illustrations on page 200 show the dam at 
Wienerbruck on the way to Annabery, a viaduct and 
inclination of the line in a valley, the Saugraben 
viaduct, examples of the overhead construction on 
curves, and the automatic tightening gear at the 
entrance to a tunnel. 








THe Board of Trade haz receatly confirm2d ths Order 
made by the Light Railway Comm’ssioners, knowa as the 
Quarry Bank and District Light Railway (Transfer, &c.) 
Order, 1912, which transfers to a company the powers 
conferred upon the Urban District Councils of Quarry 
Bank, of Brierley Hill, and of Rowley Regis, by the Quarry 
Bank, Brierley Hill, and Rowley Regis Light Railway 
Order, 1903, and amends that Order, 
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RAILWAY MATTERS. 


SpreakKIna at the ordinary general meeting of the 
Brighton Railway Company, held recently, the chairman 
ynentioned that the electrified services had continued to be 
eminently satisfactory, and that since the opening of the 
services In December, 1909, nearly fourteen million addi- 
tional passengers had. been carried on the sections electri- 
fed. The directors are understood to be giving immediate 
attention to further extensions. 

THe Portuguese port of Beira, South-East Africa, 
possesses & novelty in respect of tramways. Along the 
streets narrow-gauge lines are laid, and upon them all 
kinds of vehicular traffic is conducted. All the residents 
own small cars, which are mostly like chairs on wheels. 
When a Portuguese gentleman wants to go to business in 
‘he morning his native servants carry out his car and place 
it on the track in the street, the owner takes his seat, and 
the native servants push the car at a run. In the busier 
.treets a special line for this slow traffic is laid on one side 
of the double track for passenger traffic. 





WueEn first developed in American practice the Mallet 
urticulated locomotive was consideréd as suitable only 
jor slow running goods trains and for banking purposes on 
long steep gradients. There is a tendency, however, to 
employ such engines on a more general basis. On the 
\tchison Topeka and Santa Fé Railway two or three years 
ago distinet classes were adopted, those for passenger 
traffie having 6ft. coupled wheels, with a 4-4-6 2 wheel 
arrangement. It is now stated that on the Canadian 
Pacific Railway four-cylinder non-compound engines of 
articulated design are being introduced for passenger 
iratic involving actual speeds up to fifty miles per hour. 
Mailet locomotives are alsoemployed for shunting service 
in certain large American goods yards, so that articulated 
engines may now be said to have proved their suitability 
for almost every class of tra‘tic where requirements justify 
their introduction. 

RaILway roller bearings were discussed in an address 
delivered a short time ago before the Technology Club, 
Syracuse, New York, by J. N. Vandegrift. After dealing 
with the difficulties experienced in the early designs, the 
author described a successful type in which the character- 
istic feature is the introduction of a solid short roller of 


relatively large diameter, which is entirely relieved from | 
end thrust duty by a double-grooved ring held in the hub | 





at the outer cover, and thrusting a series of balls inwardly | 


against the end of the journal sleeve, and outwardly a 
series of balls against a raceway. A nut is securely 
locked at the end of the axle journal. Cars can accelerate 
more quickly than usual, and coasting can be more freely 
indulged in, still keeping schedule time. 
to provide additional drums for braking purposes, as the 
friction of the brake blocks is the only factor now pro- 
ducing much flange wear. 


ACCORDING to the Electrician, an announcement has been 
made officially in the United States that the management 
of the New York, New Haven and Hartford Railway has 
decided to equip electrically its main line between Boston 
and Providence, employing the single-phase overhead 
system of distribution now In use and under construction 
between Woodlawn and New Haven. The line will be 
four-tracked, and a large power plant will be built at Pro- 
vidence and another at Readville, Mass., for the operation 
of the system. With the completion of the Boston- 
Providence section and the extension of service from 
Stamford East to New Haven, nearly half the distance 


It is proposed | 


NOTES AND MEMORANDA. 


During the year ended June 30th last, there were built 
in the United States and officially numbered by the 
Bureau of Navigation, 1702 merchant vessels of 243,792 
gross tons, compared with 1208 of 302,158 gross tons for 
the same period ending in 1911, showing a decrease of 
58,366 tons. Of the 35 ore vessels built on the Great 
Lakes, two of 8603 gross tons each were the largest. 
Fourteen others, of 30,029 tons, were built for the Atlantic 
trade. Over 50,000 gross tons of sailing vessels were 
lost at sea during the year, equivalent in tonnage to the 
vessels of this class built during the last three years. 


EXPERIMENTS have been made to ascertain directly 
the lateral pressure of liquid concrete. A large number 
of experiments were made on different types of concrete 
structure. In heavy walls, large piers and other members 
of fair size, the lateral pressure exerted was found to be 
fairly uniform, and practically constant for equal heads ; 
but in reinforced concrete columns of small dimensions, 
thin walls and other light concrete work, the effect of 
friction between the more or less rough timber forms and 
the concrete, together with the arching action, was 
found to reduce the pressure considerably. The results 
lead to the conclusion that for average conditions the 
lateral pressure of concrete is equivalent to that of a 
fluid weighing 85 lb. per cubic foot. For concrete in 
which little water is used in mixing, the pressures are 
rather less, having an equivalent fluid value as low as 
70 lb. per cubie foot in very dry mixtures. 


In the design of steam turbines a most important factor 
is the critical speed of the rotor. In this matter the disc 
type of turbine has an advantage over the drum, in that 
its critical speed can be calculated with ease and certainty, 
and it can be satisfactorily balanced by statical methods. 
The first turbines of the Rateau and Zoelly type were made 
with a flexible shaft, and the normal speed was above the 
first critical speed. At one time there was a tendency to 
neglect the critical speed altogether, in spite of the investi- 
gations made by Professor Stodola, as it was found that 
turbines, if properly balanced, could, under normal con- 
dition, be run very satisfactorily even at the critical speed. 
Unfortunately, it was soon found in commercial running, 
when abnormal conditions are bound occasionally to occur, 
that if the shaft were deflected—as, for instance, when 
water is carried over with the steam—it remained deflected 
because it was running at the critical speed. The question 
of the critical speed is of the first importance when using 
the three-bearing design, which is becoming more generally 


| adopted for small turbines. 


THE report of the Sub-committee on Wireless Telegraphy 
incorporated in the report of the Merchant Shipping 
Advisory Committee respecting the statutory regula- 
tions as to boats and life-saving appliances and other 


| means of ensuring safety of life at sea, recommends that 


from New York to Boston will be made under electric | 


power. Pending the construction of a tunnel under 
Boston, connecting the New Haven and Boston and Maine 
system, several tracks at the South Station in Boston will 
be equipped for electrical operation. The estimated cost 
of the work is about £1,400,000, and it is probable that the 
construction will be started during the coming autumn and 
completed before the end of 1913. 


WriTinG in ‘*‘ The Bulletin of the International Railway 
Congress Association,’ Mr. J. Robert, late chief locomo- 
tive and rolling stock engineer of the Algerian line of the 
Paris-Lyons-Mediterranean Railway, deals with practice 
in connection with water-tube boilers as applied to loco- 
motive engines. Unlike the ordinary type of boiler, even 
when using very bad water, as is necessary in Algeria, the 
water-tube boiler shows great power in resisting changes 
of temperature, and retains perfect tightness, notwith- 
standing rapid fluctuations in firing or the cooling to which 
it may be subjected. The water-tube boiler will stand 
conditions which would make a smoke-tube boiler leak like 
a basket, and its maintenance requires the replacement 
of neither stays nor tube-plates, and is comparatively 
inexpensive. It is easily possible to get inside the drums 
to examine them and to remove scale from the interior 
of the tubes. For the latter purpose a special hand tool, 
carried on the end of a flexible shaft driven by a small 
portable motor, is employed. Experience obtained by 
replacing an ordinary boiler with a water-tube design has 
shown greater evaporation and a very appreciable increase 
in power ; but it is found that after a time fuel consump- 
tion also increases, though not in proportion. 


THE conditions in Sweden under which electrification 
is justified on account of the economic returns are rather 
different from those in any other European country, with 
the exception of Norway. There is no coal in Sweden. 
Water power can be developed at a very low cost and with 
immense storage capacities which ensure continuity of 
power supply. For these reasons electrification on some 
lines will undoubtedly be justified where there is a train 
only once in three or four hours. The Swedish engineers 
have done a very considerable amount of experimental 
work, particularly in developing a distribution system 
which will be of very low cost and sufficiently substantial 
to be serviceable under their conditions of infrequent 
service. The electrifications in Sweden are very properly 
being undertaken with a single-phase current, since, due 
to the relatively small quantity of rolling stock, the 
first cost and maintenance costs of the locomotives are 
relatively unimportant elements of the total operating 
expenses. The Swedish Government has already con- 
tracted for the equipment of one of its lines in Lapland, 
to transport iron ore from Kiruna to Rikgransem. There 
are not at present any single-phase lines in operation in 
Sweden, the experimental lines having been dismantled. 





all foreign-going vessels carrying passengers from or 
to the United Kingdom and carrying fifty or more persons, 
including passengers and crew, shall be required to be 
equipped with radio-telegraphic apparatus. It is thought 
that a day range of 100 miles will be sufficient. It is 
recommended that at least one fully qualified operator 
be carried, and also such assistants as will enable a con- 
stant watch to be maintained during the absence of the 
operator. Such assistants must possess sufficient experi- 
ence to be able to recognise at once a distress or danger 
signal, but they need not be qualified to receive or send 
messages. A standby power supply, capable of working 
for four hours, should be fitted. The Sub-committee 
considers that if Parliament compels any cargo vessels 
to carry wireless installations, the owners should be re- 
imbursed out of public funds. The case of passenger 
vessels engaged in home trade is not dealt with by this 
Sub-committee. 


For the purpose of saving the time usually wasted in 
‘holding the line ” a ‘‘ Telephone Time Saver ”’ has been 
invented. According to the Electrical Review, the device 
consists of a sound magnifying trumpet of flattened form 
similar to certain types of motor horns, behind which is a 
platform adapted to support the telephone receiver. 
Upon receiving or making a call upon the telephone, and 
being asked to “‘ hcld the line a moment,” the user, instead 
ot ‘ holding on ” with the telephone receiver pressed to his 
ear, merely drops the receiver on to the platform of the 
‘time saver,” where it automatically slides into position 
with the earpiece against the small end ot the spiral trum- 
pet. The user is then free to gc on with his work until the 
voice from the trumpet notifies him that the person at the 
other end is speaking. Conversation can then either be 
carried on using the loud-speaking trumpet—thus affording 
the advantage of leaving the user’s hands both free for 
the purpose of turning up references, taking down a mes- 
sage from dictation, &c., or the receiver may be lifted off 
the instrument and used in the ordinary way. It is 
possible for the user of one of these instruments to move 
some little way from the telephone and yet hear when the 
person at the other end is speaking. 


PROBABLY the most important consideration in the set- 
ting of steam boilers is the extent to which the boiler plates 
are hidden or covered by those parts of the setting which 
are in actual contact with the plates. A writer on this 
subject has recently pointed out that at one time it was 
quite common to make the seatings and flue covers of 
Lancashire boilers of great width, often as much as 12in. 


| or even 18in. wide at the parts in contact with the plates. 


Such wide bearing surfaces as this are ertremely objection- 
able, because not only is much useful heating surface lost, 
but a large area of plate is covered over, and hence com- 
plete inspection of the boiler cannot be made. Further, 
external corrosion is especially liable to occur at parts 
covered by brickwork, and unless, therefore, the plates 
are bared frequently the wasting may proceed undetected 
until the condition of the boiler becomes dangerous. 
Nowadays the bearing surfaces are made much narrower 
than formerly, but even now considerable improvement 
might in the majority of cases be made. Thus the thick- 
ness of the seating blocks at their bearing edges is generally 
about 3in., but as a matter of fact, a thickness of one-half 
this, viz., 1}in., is ample—in fact, much more than suffi- 
cient to support the heaviest Lancashire boiler even when 
filled with water. 





MISCELLANEA. 


A coop deal has been recently heard about “holes in 
the air” in connection with sudden collapses of flying 
machines. Prof. W. J. Humphreys, of the Washington 
Weather Bureau, writing in the Popular Science Monthly 
for July, classifies the eight different types of atmospheric 
disturbance as follows :—A vertical group, including 
aerial fountains, aerial cataracts, aerial cascades, and 
acrial breakers, and a horizontal group, including wind 
layers, wind billows, and aerial torrents; in addition, 
wind eddies fall under both groups. Holes in the sense 
of vacuous regions do not exist. 


A ConsvLar report on the trade and commerce of the 
Society Islands states that the Panama Canal, in the 
opinion of many, will assist in the advancement ot these 
islands ; but it is doubtful whether it will do so as soon 
as many people anticipate. The French are alive to the 
possibilities which might arise trom the opening of the 
canal, and two expeditions have been sent out from France, 
it is said, under Government patronage, to survey the 
harbour of Papeete with a view to floating a company for 
extensive improvements to wharves, coaling, and watering 
facilities, and for building a dry dock. 


VENTILATION by individual air ducts has been tried 
at one of the public schools in Minneapolis. The air was 
discharged through individual funnel ventilators placed 
beside each desk. It was found in experiments extending 
over a period of four weeks that satisfactory ventilation 


| could be maintained in this way by supplying only § cubic 


| feat of air per minute per pupil as compared with 30 cubic 





feet required under the ordinary fan system of ventilation. 
More extensive experiments are to be taken up during the 
com‘ng year with a view to comparing the physiological 
condition of the school children under the usual fan system 
and the individual funnel system of ventilation. 


In a short paper read at Chicago recently, Mr. A. Sterner 
discussed the classification of small size steel for small 
tools. He made three general divisions, as follows :— 
(A) Tool-room tools; (B) boiler-room tools; (C) black- 
smith shop tools. In ordering from the steel maker, he 
said, the purposes to which the material is to be put should 
be explained, so that he may select the carbon content. 
To prevent the steels from becoming mixed racks are 
employed, divided into a number of spaces for the various 
grades and carbon contents. The bars are painted, and 
a different colour is used for each grade. A stripe of the 
colour is put on the bar for its entire length, but when 
the steel is annealed two stripes of paint are used. The 
alvantage of the scheme is that no matter how small are 
the pieces of steel the grade is known and whether or not 
it has been annealed. 


A CORRESPONDENT of Electrical Engineering has recently 
forwarded the following extract from\a non-technical 
magazine, which has been inserted in the columns of our 
contemporary with the object of helping readers to smile : 
—‘ A thunderbolt seems almost insignificant when com- 
pared with some of the discharges Tesla obtained. To 
give an idea of the enormous energy which is employed, 
it may do to remind the reader that in the ordinary medical 
batteries—which give about all the current which the 
average person cares to take—two volts are employed. 
One hundred and ten volts suffice to light the entire city 
of New York. Yet Tesla has succeeded in optaining 
from 40 to 50 million volts by means of his enormous 
coils. If this energy could be directed, it would wipe 
out everything in its path; and not a building, not a 
warship, would last an instant under the impetus of this 
terrific energy. They would be voltalised (sic) instan- 
taneously, and go up in smoke before our very eyes!” 
The paragraph is headed ‘“‘ The Marvels of Electricity.” 


It is reported in the columns ot an American contem- 
porary that arrangements are being made by the Benton 
Harbour-St. Joseph Railway and Light Company to 
supply energy to a number of farmers over a single 2300- 
volt conductor, with an earth return, the idea being to 
reduce the cost of construction. While the 2300-volt 
circuit will be earthed, the 25,000-volt system, from which 
energy is taken, as well as the low-voltage secondaries on 
the farmers’ premises, will be unearthed. A _ pair of 
25,000-2300-volt single-phase transformers will be arranged 
in open delta on the supply circuit, the junction of their 
terminals being carefully earthed. From the other un- 
earthed terminals of each of the transformers parallel 
single-wire distribution lines will be led off through the 
farm district to be served. From either of these lines 
single-phase service will be available by connecting in a 
transformer between wire and earth, the earth connection 
being tormed by attaching the earth wire to the farmer's 
well casing. If polyphase service is required for running 
a large motor, a tap can be brought across from the other 
single-wire line, completing the three-phase service. Bare 
copper conductor is to be used, carried on 25tt. poles. The 
farmers’ 110-volt secondaries will be unearthed. 


Ir is reported that an American engineering firm has 
recently cast an engine bed, the net weight of which was 
120 tons. The molten metal was tapped simultaneously 
from five air furnaces, each furnace having been charged 
with iron of the same average analysis. The melting of 
the metal was so regulated that all the furnaces were 
ready to tap at approximately the same time. The metal 
was tapped into six ladles, four of which were poured at 
one time, and after these were emptied the contents of the 
remaining two ladles were poured into the mould. Binders 
were placed across the mould throughout its entire length, 
and these were held in position by rods extending through 
the bottom plate. Bottom pouring ladles were used, such 
as are generally employed for casting steel. This large 
mould was poured in an exceedingly short period, as only 
seventeen minutes elapsed from the time when the metal 
was tapped into the ladles until the mould was filled. 
The casting was allowed to cool slowly in the sand for a 
period of sixteen days. The removal of this casting from 
the pit presented an interesting problem, owing to its 
great weight, which, including the cores, must have 
approximated more than 200 tons. The sand was first 
removed from around the sides of the casting, and each 
end was gradually raised until the entire casting was clear 
of the pit. This permitted the removal of the cores and 
facilitated the subsequent handling of the bed-plate. 
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Report of the Merchant Shipping Advisory 
Committee. 


In another column we print a lengthy abstract 
of the report of the Merchant Shipping Advisory 
Committee which was published as a Blue-book 
last week. In that abstract it has been impossible 
to embody references to all the matters raised in the 
report, but it may be taken that the most important 
findings, at any rate, have been mentioned. The 
existing Life-saving Regulations came into force 
at the end of March, 1890. They were the outcome 
of the recommendations of a Select Committee of 
the House of Commons, which was presided over in 
1887 by Lord Charles Beresford. They superseded 
older Rules, which came into force in 1854-55. Both 
these sets of rules provided boat accommodation 
according to a scale regulated by the tonnage of 
vessels. The earlier rules only dealt with a maximum 
of 1500 tons register for emigrant ships, and of 
1000 tons register for other passenger ships. The 
1890 rules, which were modified in 1894, extended 
the tonnage scale for both emigrant and passenger 
ships, so that at present the maximum for such 
vessels is 10,000 tons and upwards. Vessels of this 
size have to carry a certain number of boats under 
davits and additional boat accommodation, so as to 
provide carrying capacity for all persons on board. 
But the limit was drawn at 10,000 tons, and beyond 
this there was no obligation to go. As long as the 
regulation number of boats under davits and the 
requisite proportion of other boats—the proportion 
depending upon the size of the vessel—were carried 
there was no stipulation that there should be any 
further provision. This was doubtless perfectly 
satisfactory for the time at which the regulations were 
made, though even then there were steamships with 
a gross tonnage in excess of 10,000. But the case is 
very different nowadays, when there are vessels 
such as the Olympic with a tonnage of 45,000. 
Hitherto, providing that these vessels complied 
with the regulations regarding ships of 10,000 tons 
and upwards, all that was required of their owners 
was performed. As a matter of fact, many owners 
have voluntarily provided boat accommodation con- 
siderably in excess of the stipulated minimum, but 
even so provision has not been made for the accom- 
modation of every soul on board, in accordance with 
the accepted principle not only of the 1854-55 
regulations, but in those of 1890, and in these as 
modified in 1894. It may well be asked why no 
further modification has been made in the mean- 
while, and the answer to this is two-fold. First, 
it has been considered that with modern steamships 
of the passenger and emigrant types the risk of 
foundering on the open seas has been so greatly 
reduced by sub-division of the hull into water-tight 
compartments, that it would never be necessary 
to take off the whole of the passengers and crew in 
the boats at one time. Then, too, there has been 
a feeling not only on the part of the owners, but also 
on that of the authorities against further encumber- 
ing the decks of these large passenger vessels. Modern 
requirements, it is urged, demand as unobstructed 
a view as possible from the boat deck. So, whether 
for this or that or for some other reason, the size 
of these huge vessels has increased by leaps and bounds 
without any addition being made by regulation to 
the boat equipment carried. 


What, then, are the present recommendations of 
the Committee ? As regards emigrant and passenger 
ships, the proposals are, broadly, to keep in force 
all the present regulations, but to carry some of them 
further than they go at present. The gross tonnage 
scale is to be adhered to, vessels longer than 640ft. 
are to have an additional pair of davits for each 





80ft. or portion of 80ft. in excess of this length, 
and further wood, metal, collapsible or other boats 
of approved description or approved life rafts are 
to be carried, so as to make room for every one on 
board. This is simply adapting the central idea 
of the original rules as drawn up in 1854 to modern 
requirements. The proposal is not that all the addi- 
tional boats should be carried on davits, but that 
they shall be ready at hand so that after the boats 
on the davits have been lowered, the falls may be 
raised and the additional boats hitched on. The 
Committee is far from overlooking the difficulties 
attending such an arrangement, but the choice was 
between this and having an unwieldly number of 
boats and davits. Take, for example, a vessel 
capable of carrying 3000 persons. Allowing fifty 
persons to a boat, this would mean no less than sixty 
pairs of davits. If each boat were 30ft. long, this 
would mean a total length of boats carried on davits 
of 1800ft.—a figure which is manifestly out of the 
question for one deck, even with a boat 900ft. long, 
though it could be arranged if more than one deck 
were employed and davits of special type used. 
Still, in whatever way arranged, the encumbrance 
of sixty boats would be tremendous. As we read 
the report, it is proposed that all vessels above 
10,000 tons shall carry at least sixteen boats under 
davits, and all vessels more than 640ft. long shall 
carry two additional boats for every 80ft. beyond 
this figure. If the Olympic, with her length of 
882ft., be taken as an example, this would mean an 
additional six boats—three on each side—or a total 
of twenty-two boats on davits. This, at fifty per 
boat, . would represent—were the boats filled—a 
capacity approximately equal to a third of the total 
number on board. The additional boats, life rafts, 
&c., would have to accommodate the remainder. 
Allowing each of these boats, &c., to carry fifty each, 
it would mean that each davit would have to be used 
three times, supposing—and it is a great deal to 
suppose—the vessel after the accident maintained 
an even keel. Even under the best of circumstances 
and allowing that there is no very great list, the task 
of using the same davits three times in succession 
and hauling up the falls with no weight on the blocks 
would be a matter of difficulty in daylight and with 
a calm sea. This difficulty would be much enhanced 
at night time with a rough sea, especially having 
regard to the stress under which the seamen would 
be working. Still, we think that under the circum- 
stances the recommendations of the Committee are 
the best that could have been made, and.the boat 
drill on which it strongly insists should greatly 
help when the time of trouble came. 


So much, then, for the proposals regarding boats, 
life rafts, &c. But far. more important than the 
provision of these is, in the opinion of the Committee, 
that the vessel herself shall be made unsinkable. 
That is the point on which the greatest emphasis 
is laid. The energies of the future are to be directed 
towards making the vessels sufficiently buoyant 
so as not to founder under the most untoward circum- 
stances imaginable. The Committee, very wisely, 
having regard to the inquiry now being carried out 
by the Bulkheads Committee, puts forward no sugges- 
tions as to how this is to be brought about, but, 
evidently, it considers that the unsinkable ship is 
not entirely mythical. In July of last year it recom- 
mended the appointment of this further Committee 
to consider the question of the efficient sub-division 
of merchant ships into water-tight compartments, 
and it naturally takes credit to itself for having done 
so. The members think, and we agree cordially with 
them, that to take all possible precautions to provide 
for the buoyancy of the vessel after the casualty 
and efficient means for communicating with the shore 
or with other vessels is the line to pursue, so as to 
secure the safety of the passengers. The arguments 
in favour of making a ship practically unsinkable 
are so manifest that there is no need to refer to them 
but even supposing that all that could be done were 
to prolong the time of sinking, there would be all 
the less chance of panic and all the longer for pas- 
sengers and crew to get safely off in the boats. There 
will, however, whatever precautions are taken, 
always of necessity be, if not panic, at any rate a 
period of nervous excitement when it is realised that 
a ship will sink. Under these circumstances it will, 
we fear, always be difficult to be certain that all 
boats are filled to their full capacity. Still, to provide 
sufficient capacity is, after straining every effort to 
make the vessel unsinkable, the main thing, and we 
feel sure that in the future when the findings of the 
present Committee and of that which is now consider- 
ing bulkheads come to be carried out, such a disaster 
as befell the Titanic will become an impossibility. 
Meanwhile, and until this desirable condition of 
affairs prevails, all possible attention should be given 
to the boat equipment, 
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Apprentices and the Insurance Act. 


Ir seems fated that the putting into force of the 
provisions of the Insurance Act should introduce 
disturbing elements into the relations existing 
between apprentices and employers. Not only has 
this Act raised the vexed question of strike benefit, 
which we discussed in our issue of the 9th inst., but 
now there is a widely extended strike of apprentices 
who demand that the employer shall pay the whole 
insurance premium under the unemployment and 
sickness sections, theirs and his own, with what show 
of reason we are unable to understand. The appren- 
tices’ position seems to be that since they are rarely, 
if ever, out of employment, and are quite content with 
present arrangements which deal with sickness, there 
is hence no risk for them to cover by insurance. 
They therefore refuse to accept their burden of pay- 
-ment under the Act, and insist on handing over the 
responsibility for this payment to the employer, since 
it must be paid by someone. The sum leviable is 
63d. per week per person, and presumably to have a 
bit in hand for further contingencies, the apprentices 
are demanding a rise in their wages of 1s. 6d. per week, 
which, needless to say, they are unlikely to obtain on 
such ground, for there is neither rhyme nor reason 
in the proposal. Their grievance really lies against the 
Act, and not against the employer. Some of the 
malcontents have recognised this, and have sent to 
the Chancellor of the Exchequer a telegram of inquiry 
on the subject, asking whether it is the intention of 
the Act that apprentices should be mulcted in the 
sum of 63d. on their limited wages. This inquiry 
could have been equally well made without having 
recourse to a strike, which is usually the last method 
resorted to in settling disputes between men and 
employers. As reasonably might workmen residing in 
a certain district come out on strike because the land- 
lord had raised the rent of their houses, as to come out 
because a Government tax had been laid upon them 
by the law of the land. The disturbance cannot in 
the nature of things be of long duration. It rests on 
too unsubstantial a foundation. The claim for 
increased, wages if it is to be maintained at all, must be 
based on something more solid than this demand for 
payment of the insurance premium, annoying and 
irritating as it may be to the apprentices. It is 
perfectly human to desire that the burden shall be 
handed on to some one else, but it is also perfectly 
human for the said someone else to object, especially 
when there is no reason in logic or equity why it 
should be so handed on. 

It can hardly be wondered that employers offer 
resistance when the formation of junior branches of 
trades unions under the Act is made the occasion of 
grafting on a strike benefit clause having unknown 
possibilities behind it, and immediately following 
upon that a claim is made for an advance of wages, 
not because of any discontent with existing rates, 
but because of the impost of a monetary payment 
made under the same Act. At a joint meeting of the 
committees of the North-West Engineering Trades 
Employers’ Association and the Clyde Shipbuilders’ 
Association held recently in Glasgow it was decided to 
grant no concessions to the apprentices, and to re- 
commend to all members of the two associations that 
no more apprentices be enrolled in their works until 
the disagreement is amicably settled. The question 
now at issue is trifling compared with that involved 
in the proposal to institute strike benefit, but it 
illustrates very forcibly the feeling of irresponsibility 
which animates the apprentices. It may or may not 
be equitable to enforce unemployment insurance upon 
young men who have no pressing need for the relief 
it is designed to afford, but that is a matter for 
adjustment between the apprentices and the law 
makers. There is no sequence of reasoning which will 
show the employer to be responsible for it; he has 
himself under the Act a much greater burden of 
his own to shoulder. Much less is there any logical 
reason why apprentices should throw down their 
tools and leave their work because the employer 
refuses to pay the legal contribution of the apprentice 
in addition to his own. If the quarrel arises from a 
simple demand for an increase of wages, let it be 
fought on that issue alone, and not confused with the 
other question of whether or not the master should 
pay the apprentices’ quota under the Act. The 
apprentice must see that he has not a leg to stand on in 
the latter case, and nothing but sheer irresponsibility 
accounts for a strike on these grounds. 

Whether or not the masters’ decision to cease 
enrolling new apprentices until the matter is settled 
will have any serious bearing on the dispute is doubt- 
ful. It aoes not appear to be a strong move on the 
surface, but as we have previously pointed out, the 
employer's powers of dealing with apprentices have 
become greatly curtailed, which is much to be re- 
gretted, for there is no doubt at all that the best of 





young men are better for a little touch of the curb 
occasionally, if it be applied wisely, and in a kindly 
spirit. The young lad not long out of school, in the 
flood tide of youthful energy, whose actions are 
unmodified by the responsibilities which come with 
later years, is an unsafe person to trust with such a 
sharp-edged tool as the modern labour strike has 
become, and he may do much wanton or careless 
mischief with it for little or no reason. It has been 
asserted that rivet boys in Clyde shipyards will cause 
a complete stoppage of the whole of the riveters, if it 
suit them, for some such reason as that “ the coals are 
ower wee ”’ or the “ tangs are ower lang,” and although 
this may be perhaps more or less figurative, it none 
the less indicates the power which lies in irresponsible 
hands. It is a pity that apprentices have this power 
also and have seen fit to put it into operation upon 
such small provocation on this occasion. They can 
expect no public sympathy in their action, and it is to 
be hoped that the feeling engendered may not have 
an exacerbating effect upon the masters, and thus 
militate against a peaceful settlement of the other 
and larger question of strike benefits. 


Entropy. 


ALTHOUGH it is twenty years since Macfarlane 
Gray pointed out the importance of entropy in the 
study of heat engines, there is little unanimity as to 
the manner in which this study can best be made of 
service. In erudite circles there has, indeed, been 
some controversy as to the correct theoretical way 
of presenting the subject. The heat of this particular 
controversy has, however, now somewhat diminished, 
and the lowered temperature is an invitation to con- 
sider the matter afresh. The additional light thrown 
by the flames of controversy upon this difficult sub- 
ject has had the advantage of showing the importance 
of distinguishing between those heat changes which 
are called reversibleand those which are non-reversible. 

It will be remembered that Carnot showed that 
engines working on his cycle had an efficiency greater 
than that possible by any other arrangement. He 
showed that this efficiency was equal to the figure 
obtained by dividing into the temperature range the 





ture toa high one ; and it would raise an amount of 
heat greater than the heat equivalent of the work 
taken to drive it in the ratio of T, to (T: — To). This 
cycle is therefore reversible. 

If in the above instance the resistance to motion 
of the piston had at any time been substantially less 
than the gas pressure, then the surplus force would 
have accelerated the piston. This would have led to 
a loss of energy by friction and there would have been 
a corresponding reduction in the efficiency of the cycle. 
Moreover, the cycle could not have been reversed as 
before by merely altering the resistance of the piston 
by infinitely small amounts, so the cycle would no 
longer be a reversible one. Lack of reversibility here, 
as always, has led to loss of efficiency, and the greater 
the departufe from true reversibility the lower the 
efficiency. The Carnot cycle when drawn to scale on 
the p v-diagram has the appearance of a thin crescent, 
and its area is not readily computable by elementary 
methods. Such a cycle shown on an entropy diagram, 
however, becomes a rectangle, and its area is very 
simply measured. For this reason, if for no other. 
the entropy diagram would be attractive. The intro- 
duction of the diagram leads, it is true, to the difti- 
culty that entropy itself is a somewhat elusive pro- 
perty to explain, but this disadvantage has usually 
been faced owing to the balancing advantages. It is 
found that the best explanation is by analogy with the 
pv-diagram. The area of the p v-diagram gives 
work done, and if it be desired to plot a diagram of 
which the area shall be in heat units, then, with the 
temperature plotted along one axis, the property to 
plot along the other is entropy. Such a diagram is 
ealled a 6 diagram. Its area isin heat units, and for 
any closed cycle the enclosed area is a measure of the 
heat units supplied, provided the cycle is reversible. 
If it be non-reversible certain corrections must be 
introduced. 

It is worth while, before discussing the nature of 
such corrections, to consider why it is that so little 
use is made of such diagrams in practical work. The 
chief reason is that no real engine works on a closed 
cycle at all. Instead of one certain mass of gas being 
under observation all the time, there is a steady and 
rapid flow of gas through the engine. Sometimes, as 


highest temperature (absolute) in the cycle. This | in the case of a steam engine, the flow is linked up 


lowest temperature were the absolute zero. Since, 
however, no engine has its lowest temperature below 
ordinary atmospheric conditions, the range beneath 
this point is unavailable in practice—with the conse- 
quence that only a portion of the calorific value of 
any fuel is available for transformation into work. 
Carnot’s cycle is made up of a series of four trans- 
formations. A mass of gas is heated by contact with 
a source of heat ; its temperature tends to rise, but 
to prevent this the gas is made to do work by expand- 
ing behind a piston, and we so balance the heat supply 
and the work done that they are at all times equal. 
The temperature of the gas therefore does not change, 
all the heat received being immediately turned into 
work. This rate of exchange is on the basis of 100 per 
cent. efficiency, but it must be remembered that the 
cycle has not been completed and that the net effect 
is much below this standard. At a certain point we 
limit this expansion and withdraw the source of heat. 
If the resistance to the motion of the piston were now 
exactly equal to the gas pressure the piston would 
remain at rest. We arrange, however, in this ideal 
cycle, that the resistance to the motion of the 
piston shall be less than the gas pressure by an infi- 
nitely small amount. The piston therefore moves 
forward steadily and the gas expands without gain or 
loss of heat from outside, though it is, of course, draw- 
ing on its own store of heat to do the external work 
of expansion. We then limit this expansion by 
causing the resistance to the piston’s motion to 
exceed, by an infinitely small amount, the gas pres- 
sure inside the cylinder. The gas is therefore com- 
pressed and tends to get hotter, but we keep it at a 
uniform temperature by placing it in contact with a 
cold sink at the same temperature and capable of 
absorbing any amount of heat. The gas now 
contracts isothermally until at a given point we 
remove the sink and allow the gas to be compressed 
adiabatically until it is at the same pressure and 
temperature as those at which it started. Carnot 
showed that, calling the temperature of the source 
T, and of the sink To, the efficiency of the cycle was 
(T:—T.) + T;. This cycle is called a reversible 
cycle because it can at any moment be reversed. 
It can be reversed by causing the resistance to the 
piston to be greater than the gas pressur? during what 
were the expansion strokes, and to be less during what 
were the compression strokes; in each case by an 
infinitely small amount. The former expansion 


strokes would now be compression strokes and vice’ 
versd, and instead of having a heat engine we should 
have a heat pump, pumping heat from a low tempera- 





efficiency could only be as high as 100 per cent. if the | with a boiler and sometimes with a condenser. 
| It is only during the expansion, when the ports are 


|closed, that a definite amount of steam is under 


observation. In an internal combustion engine much 
the same happens. During the inlet and exhaust 
strokes the cylinder is in direct communication with 
the atmosphere, and for accuracy the whole atmo- 
sphere should be regarded as taking part—a somewhat 
embarrassing circumstance. Real cycles, not being 
closed cycles at all, cannot properly be shown on the 
6 diagram, nor indeed are they truly shown on a 
p v-diagram. The controversy, therefore, as to the 
effect of the non-reversibility of real cycles in hinder- 
ing their being shown on the 6q@ diagram becomes 
of less moment when it is realised that there is 
the far more fundamental reason that real cycles 
cannot truly be shown by any curves derived from a 
study of processes undergone by a constant mass of 
gas. And, were there no other reason, it is not unlikely 
that valve and piston leakage would themselves 
suffice to affect conclusions that might be drawn from 
the entropy diagram. The @¢ diagram is neverthe- 
less of the greatest service in explaining in a most 
graphic manner the various ideal steam and gas engine 
cycles to those hitherto unacquainted with them. 
It is of immense use also in picturing the change of 
wetness of steam during expansion or compression. 
There are other uses also, but these two alone are 
enough to render gratitude due from all engineers to 
those who have advanced this study. 

It is not without interest, however, to notice, in 
passing, the basis of the controversy above mentioned. 
It is this. Some engineering teachers have given ways 
of calculating entropy and of measuring in heat units 
the area of 6 ¢ diagrams which, admitted to be correct 
for reversible cycles, are regarded as inconsistent for 
non-reversible cycles. Everyone allows that when 
a gas returns to its original pressure, volume and 
temperature, the entropy should also return to its 
original value. Consider now two non-conducting 
cylinders each containing one cubic foot of gas, and 
let both expand until the volumes are doubled. In 
one let the gas expand into a vacuum, and in the other 
let the expansion be resisted by a force always almost 
equal to the gas pressure. In the first case the tem- 
perature will not fall—this was proved experimentally 
by Joule—in the second the temperature will fall and 
heat will be needed to raise the temperature to the 
former level. In the first, therefore, there is no heat 
and, therefore, no entropy given to the gas, whilst in 
the second heat issupplied and the entropy is increased. 
Yet both the masses of gas should have the same 
entropy at the same pressure, volume, and tempera- 
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ture. Here is a difficulty that calls for explanation. 
The first is an instance of what is sometimes called 
unrestricted expansion. This, however, is not a good 
title, as it seems to be chosen in forgetfulness of 
Newton’s law that action and reaction are equal and 
opposite. The gas expanding into a vacuum is 
restricted by the inertia of its own particles and does 
work in giving them kinetic energy. It is true that 
this energy is quickly absorbed by friction, but its 
effect is to heat the gas by the same amount as that by 
which the second cylinder of gas had to be heated from 
an external source. Work is therefore done in both 
expansions, and heat is absorbed in both, before the 
final temperature is made equal to the original. If, 
therefore, the calculated entropies appear not to be 
the same, so much the worse for the methods used 
for computing them. The two would be _har- 
monised by taking the heat developed by friction in 
the eddies in the gas as being as much “ heat added ”’ 
as heat coming in from outside, in which case the 
increase of entropy is the same in each case. It will 
be remembered that there has recently been some 
correspondence in our columns on this subject. Very 
various views are held by different authorities, and 
although, as we have shown above, they are not 
incapable of being harmonised, some object to the 
apparent artificiality of the process. It is fortunate, 
however, that for most engineering work it is of no 
yreat moment which view is adopted, since both are 
in accord for ideal cycles, and it is these only that are 
capable of being truly represented by this method. 





REPORT OF THE MERCHANT SHIPPING 
ADVISORY COMMITTEE. 


Last week the report of the Merchant Shipping 
Advisory Committee respecting the Statutory Regula- 
tions as to boats and life-saving appliances and other 
means of ensuring safety of life at sea, was issued 
as a Blue Book. The book itself extends to 175 pages, 
of which the report proper only fills just over 16, 
the’remainder being taken up with appendices, &c. 

The Committee originally consisted of the following 
members :—Sir Norman Hill (chairman), Sir Walter 
Runciman, Sir Raymond Beck, Captain G. N. Hamp- 
son, Captain W. Corkhill. Dr. John Inglis, and 
Messrs. Charles Barrie, E. Cathery, 8. Cross, W. T. 
Doxford, J. Henson, M. Joyce, Cuthbert Laws, 
Robert A. Ogilvie, Henry Radcliffe, William H. Rae- 
burn, T. Rome, J. A. Roxburgh, George Shearer, 
Thomas Spencer, F. 8S. Watts, and Peter Wright. 

The report first of all points out that the following 
gentlemen were co-opted as members of the com- 
mittee :—-Mr. T. Royden, President of the Chamber 
of Shipping, and Deputy-chairman of the Cunard 
Steamship Company, Limited; Capt. J. B. Watt, 
late Commodore of the Cunard Line; Dr. 8S. J. P. 
Thearle, of Lloyds; Mr. W. J. Luke, of John Brown 
and Co., Limited ; Mr. J. Foster King, of the British 
Corporation for the Survey and Register of Shipping ; 
and Mr. Trevissa Clarke, of Swan Hunter and Wigham 
Richardson, Limited. It also states that special 
sub-committees were appointed to investigate and 
report upon :— 


(1) Types of open lifeboats. 

(2) Wireless telegraphy. 

(3) Steamship routes. 

(4) Home Trade Passenger Ships ; and 
(5) Statistical information. 


It may be said at once that the reports of these 
committees were unanimously adopted by the general 
committee, subject to reservations made by certain 
members to the reports on Home Trade Passenger 
Vessels and the Types of Open Lifeboats. 

The report then proceeds to discuss general safety 
regulations. It is pointed out that under existing 
Life-saving Regulations a distinction of principle 
is made in all Trades, between (1) Passenger, includ- 
ing Emigrant, Ships, and (2) Cargo Ships. These 
two classes of vessels are dealt with separately under 
the general Safety Regulations contained in the 
Merchant Shipping Acts. A ship, before it can be 
certified as either a Passenger or an Emigrant ship, 
must pass the initial surveys of both a shipwright 
and an Engineer-Surveyor of the Board of Trade as 
being built in accordance with the requirements of 
the Board as regards hull, machinery, and equip- 
ment. If it be a passenger ship it must, in addition, 
come up for re-survey by the Board at least once a 
year. If it be an emigrant ship it must, before 
beginning each voyage, obtain a certificate of the 
Emigration Officer that it is seaworthy, in safe trim, 
and in all respects fit for the intended voyage. Cargo 
ships, on the other hand, are not subjected to any 
compulsory surveys, although most of such vessels 
are built under the initial survey and pass the periodi- 
cal surveys of one or other of the Classification 
Societies. Moreover, all ships, including both cargo 
and passenger vessels, are liable at any time to be 
detained by the Board’s officers if, because of the 
defective condition of the hull, equipments, or 
machinery, or by reason of overloading or improper 
loading, or of being undermanned, they are unfit to 
proceed to sea without serious danger to human life. 





During the year 1910 the following vessels registered 
in the United Kingdom were employed in the home 
and foreign trades :— 


Number register 
Sailing ships .. 4,967 890,172 
Steam ships .. 9,421 10,409,196 
Totals 14,388 11,299,368 


It is pointed out that under the existing regulations 
4191 fishing vessels, so far as they are capable of 
carrying boats, and 2160 vessels under 50 tons, 
provide boa’ accommodation for all on board. The 
Committee, therefore, chiefly directed its enquiry 
to the other vessels, namely :— 


Cargo vessels in Home and Foreign Trades .. 6450 
Passenger vessels in Home and Foreign Trades 1587 
8037 


The existing Life-saving Appliances Rules resulted 
from recommendations made in 1887 by a Select 
Committee of the House of Commons, presided over 
by Lord Charles Beresford. Under the regulations 
which they superseded a boat scale, regulated solely 
by the tonnage of the vessel, but dealing only with a 
maximum of 1500 tons register, had been enforced 
regarding emigrant vessels: The scale for other 
passenger vessels only provided for a maximum of 
1000 tons register. This latter scale was also applic- 
able to cargo vessels, but the Board of Trade had not 
apparently, the power to enforce it. With the ex- 
ception of this boat scale, the old Regulations, which 
had been in force since 1854-55, provided praetically 
no life-saving appliances. 

The existing rules came into force at the end of 
March, 1890. In them the principle that on all 
Foreign and Home Trade Cargo Vessels the boat 
accommodation should be sufficient for all on board, 
and that on steamships engaged in such trade such 
accommodation should be provided in boats on each 
side of the ship, was adopted. These Rules, further, 
extended the tonnage boat scale on Emigrant and 
Passenger ships up to ‘‘ 9000 tons and upwards ”’— 
which limit was increased in June, 1894, to ‘‘ 10,000 
tons and upwards ’’—and they supplemented largely 
the boat accommodation provided under the tonnage 
scale in the case of all Foreign-going and Home 
Trade Passenger ships on which the tonnage scale 
did not provide sufficient accommodation for all on 
board. The 1890 Rules also substituted gross tonnage 
for registered tonnage as the basis of the scale, and 
thereby increased the boat accommodation in steam- 
ships by about 50 per cent. Lifebelts or other 
buoyant apparatus had to be provided for every 
soul on board. 

The variation in the types and sizes of vessels 
which has taken place since 1887 is then discussed, 
as is also the number and character of casualties. 
It is shown that since the introduction of the existing 
Life-saving Kegulations, notwithstanding the great 
increase in the number of lives carried, there has been 
a marked diminution in the loss of life at sea. The 
Committee thinks it clear that this marked diminu- 
tion in loss of life has resulted mainly, if not entirely, 
from the prevention of casualties necessitating 
recourse to the boats and other life-saving appliances, 
and not from the succour afforded by such appliances 
after such disasters have taken place. This is all the 
more noteworthy as, with the exception of possibly 
one case, there is no evidence of any life having been 
lost owing to the lack of boat accommodation since 
the introduction of the existing regulations.* There 
will be no need for us here to enter into detail into the 
numbers of casualties and of lives lost. It will be 
only necessary for us to give the following figures, 
which show the number of voyages between ports in 
the United Kingdom and ports on the East Coast of 
North America during the 20 years ended June 30th, 
1911, upon which casualties occurred as a percentage 
of the total number of voyages:— 

Sailing vessels .. 66 6s 0s 8s oc 
Steamships other than passenger ships 
Passenger ships AD a eS 

It is pointed out that it is not possible to compare 
the loss of life as percentages on the total numbers 
carried on each of these classes of vessels, as it is only 
in the case of passenger ships that the records are 
available. In round figures, 24,000 separate voyages 
were made, and 9,000,000 persons were carried by 
passenger vessels during the 20 years above-mentioned 
in the voyages under consideration. There were only 
13 casualties, and only 118 lives were lost. As a 
comparison with these figures, it may be said that 
sailing vessels during the same period made 5700 
voyages, on which there were 43 casualties and 131 
lives lost, while steamships not carrying passengers 
made 65,361 voyages, on which there were 115 
casualties and 848 lives lost. 

The Committee then goes on to say that it fully 
recognises that the proved impossibility of keeping 
the Titanic afloat after her collision with the iceberg 
until the arrival of outside succour has created a new 
situation, but it is urged that the Titanic was a vessel 
belonging to a special and limited class, and that, 
therefore, although the circumstances attendant on 
its loss must be taken into most careful consideration 
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* The exception referred to is the Sardinia, which stranded outside 
Valetta Harbour. The four boats carried were destroyed by fire, and the 
Court of Inquiry stated that four boats were insufficient for all on board. 
It would seem that this portion of the report must have been drafted 
before the loss of the Titanic.—Ep. Tur E. 





with regard to the life-saving equipment of all passen- 
ger ships, they have little, if any, relation to the 
equipment of the 6450 cargo vessels engaged in the 
Home and Foreign Trades, and they have no relation 
to the equipment to be carried on the remaining 
6351 vessels of the British Mercantile Marine, all of 
which save 195 are of under 100 tons burden. 

Reference is made to the fact that in the case of 
the Titanic, when it was perfectly calm, there was 
extraordinary difficulty in using to the full the boats 
actually provided. The Committee therefore gm- 
phasizes the view that this goes to show how necessary 
it is that every precaution should be taken to provide 
for the buoyancy of the vessel after the casualty, 
as well as efficient means for communicating with 
the shore or with other vessels. It is satisfied 
that it is by proceeding on these lines that the safety 
of passengers can be best assured. 

The Committee then proceeds to report upon 
each class of vessels dealt with in the existing regula- 
tions. In order to make their recommendations 
clear we must set out these classes and their various 
sub-divisions :— 

Division A. 
1.—Steamships carrying emigrant passengers. 
2.—Foreign-going passenger steamships not carrying 
emigrants. 
3.—Passenger steamships authorised to ply anywhere 
within Home Trade limits. 
4.—Foreign-going cargo ships. 


Class 
Class 


Class 


Class 
Division B. 
and 4.—-Sailing ships carrying emigrants and 
passengers in the Foreign and Home Trade, of 
which there are now none. 
Class 3.—Foreign-going cargo sailing ships. 


Classes 1, 2 


Division C. 

Class 1.—Carge steamships plying anywhere within Home Trade 
limits. 

—Cargo sailing ships plying anywhere within Home 
Trade limits. 

Division D. 

—Steamships carrying passengers on short specified 
voyages along the coast of the United Kingdom, 
or between Great Britain and Ireland or between 
Great Britain or Ireland and the Isle of Man. 

—Steamships carrying passengers in estuaries or mouths 
of rivers or on short excursions to sea. 

Class 3.—Cargo steamships employed solely in the coasting 

trade. 

Class 4.—Cargo sailing ships employed solely in the coasting 

trade. 

Class 5.—Steam fish carriers, tug-boats and steam lighters 

which proceed to sea. 

Class 6.—Steam launches proceeding for short distances to sea. 


Class 2. 
Class 1. 


Class 2. 


Division E. 
1.—Steamships carrying passengers on rivers, lakes or 
land-locked inland waters. 
2.—Tug-boats and steam lighters which do not proceed 


Class 
Class 


to sea. 
Class 3.—Hulks, dredgers, steam hoppers, &c. 


In discussing Division A, Classes 1 and 2, the 
Report shows that the existing regulations require 
vessels in these classes to carry boats placed under 
davits in accordance with a scale which is based on 
the gross tonnage of the vessel. It is permissible, 
however, in the case of a vessel which under the scale 
is required to carry eight or more boats, to carry 
in-board not exceeding in all one-fourth of the total 
number required, providing each boat carried in- 
board is stowed alongside a boat which is directly 
under davits, and is so arranged that it can be 
launched promptly. If the boats to be carried in 
accordance with the scale do not provide sufficient 
accommodation for all persons on board, then “ addi- 
tional wood, metal, collapsible or other boats of 
approved description—whether placed under davits 
or otherwise—or approved life rafts ”’ are to be carried. 
These must have at least such carrying capacity 
that they and the boats under the scale provide 
together, in the aggregate, in vessels of 5000 tons 
gross or upwards, three-fourths, and in vessels of 
less than 5000 tons, one-half more than the minimum 
cubic contents required by the scale. 

On December 3l1st, 1910, there were 581 foreign- 
going passenger ships, of which 164 carried emigrants. 
On April 25th last 521 of these vessels actually held 
ce1tificates, and in the case of 343, or 66 per cent., 
of these, the existing tonnage scale provided boat 
accommodation under davits sufficient for all persons 
fo. whom the vessels were certified. In the case of 
75, or 14 per cent., the existing tonnage scale together 
with the compulsory additional boats or life rafts 
provided sufficient accommodation for all on board. 
In 49 out of these 75 the additional accommodation 
was actually provided by boats under davits. In 
80 per cent. of the total, therefore, the accommoda- 
tion was sufficient for all on board. 

Of the remaining 20 per cent., 60 vessels carry 
emigrants and 42 passengers only. The emigrant ships 
vary in tonnage from 6000 to 45,000, and the average 
cubic capacity required by the existing scale under 
davits and in additional boats and life rafts as a 
percentage of the total numbers certified for, varies 
from 81 in the case of the smallest ships to 28 in the 
case of the larger ships. The passenger ships vary 
from 1000 up tons to 14,000 tons, and the percentages 
vary from 76 to 33. 

The Committee considers that the standard of 
boat carrying capacity should continue to be based 
on the gross tonnage of vessels in these two classes. 
It does not think that it is practicable to adopt 
the numbers on board as the standard for boats 
carried under davits. It has, however, carefully 
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considered the question as to what special provision 
should be made regarding vessels of upwards of 
640ft. in length. In these it thinks that additional 
davits should be provided in the midship portion of 
the vessel. It considers that at present the maximum 
limit in scale should be for vessels of 50,000 tons and 
under 60,000 tons, and that in the event of vessels 
of more than 60,000 tons being built the question 
of an extension df the scale should be considered. 
Although it is the general opinion of the members of 
the Committee that the standard for the boats to 
be earried under davits should continue to be based 
on the gross tonnage, they are also of opinion that 
the standard for additional boat and life raft accom- 
modation should be based on the number of persons 
on board, and not upon a percentage calculated on 
the tonnage scale so that accommodation may be 
provided for the total number carried. 

To sum up, they recommend that the existing regu- 
lations regarding passenger and emigrant ships 
should be modified on the following lines :— 

First, that the stability and seaworthy qualities 
of the vessel itself be regarded as of primary import- 
ance, and that every provision made against 
possible disaster be subordinated to this primary 
consideration. 

Secondly, that the existing scale based on the 
gross tonnage of the vessel as extended in accordance 
with the Committee’s recommendation—as varied 
by the present report—of July 4th, 1911, be main- 
tained as regards the number of boats to be carried 
under davits or in-board alongside a boat directly 
under davits. The Committee is not prepared to 
make any recommendations regarding the various 
mechanical arrangements for launching or lowering 
boats which have been brought to its notice, but 
suggest that any such contrivance may, if approved, 
be accepted in whole or in part in substitution for 
the davits, so long as :— 

(1) The boats can be launched with it as quickly 

and as safely as from davits, and 

(2) The concentration of the boats around the 

launching appliances will not either expose 
them to additional ‘isk or interfere with the 
prompt embarcation of the passengers. 

Thirdly, that the existing scale for additional 
boat and life raft accommodation be varied by 
substituting for a percentage calculated on the tonnage 
scale, the principle that the carrying capacity of the 
boats provided under the tonnage scale and of the 
additional wood, metal, collapsible or other boats 
of approved description—whether placed under 
davits or otherwise—and of the approved life rafts, 
be sufficient to accommodate all persons on board. 

Fourthly, that in the provision of additional boat 
and life raft accommodation regard be had to the 
following points :— 

(A) So far as practicable and with due regard to 
the safety of the vessel for the voyage, the 
additional accommodation be provided in 
the boats under davits or readily available 
for the davits, but so that the length of each 
individual boat carried under ship’s davits 
of the existing standard type does not exceed 
30ft. It is further recommended that, in 
all vessels of a registered length of more than 
640ft., an additional set of davits should be 
required on each side of the vessel for such 
length of 80ft.—or portion of 80ft.—by which 
the total registered length exceeds 640ft. 
Such davits should be erected within the 
midships portion represented by two-thirds 
of the length of the vessel. 

Provided that suitable arrangements be made 
for prompt launching, it is not necessary for 
all boats carried under davits to be actually 
attached to the tackles. They can be housed 
under boats actually attached to the tackles. 

It is essential that any increase in the number 
of boats above the number to be carried under 
the Tonnage Seale be made so as not to 
interfere in any way with the prompt handling 
of the boats to be carried under that scale. 
The additional accommodation in so far as 
it.is not provided under (A) is to be provided 
by additional boats or life rafts of approved 
design, to be placed as conveniently for being 
available as the vessel's arrangements admits 
of, having regard to the avoidance of undue 
encumbrance of the ship’s decks, and to the 
safety of the ship for the voyage. 

The boat accommodat‘on provided under the 
Tonnage Scale and under (A) should, in the 
Committee’s opinion, be sufficient for all 
but extraordinary and exceptional disasters, 
and the additional accommodation under (D) 
need not be carzied so as to be immediately 
available for launching, so long as it is carried 
so as to be readily available in sufficient time 
when required. 

It is not desirable to lay down hard and fast 
rules regarding the character, size and storage 
of the additional accommodation to be pro- 
vided under (D). The details, as long as the 
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object in view is attained, are left to the 
shipowners and their naval architects. 

The use of a motor lifeboat should remain 
optional, 


(G) 


Subject to these recommendations, the existing 
rules relating to vessels in Division A, Classes 1 and 
2 are approved by the Committee. 

Vessels in Division A, Class 3, Division D, Classes 1 
and 2, and Division E, Class 1 are next considéred. 
The whole of the findings of the sub-committee on 
Home Trade Passenger Ships, which dealt with these 
classes, are approved by the Committee. Briefly, 
told, these findings were that the ships should be 
made as nearly unsinkable as possible; and that 
in addition to the present rules for lifebelts, life 
rafts, buoyant apparatus, life buoys and _ boats 
under davits, there should be a stipulation that 
the boats and life rafts and buoyant apparatus on 
board, taken together, should aggregate sufficient 
cubic contents to support not less than 50 per cent. 
of the passengers and crew. It is also suggested 
that under certain circumstances and dwing certain 
times of the year, these vessels should be fitted for 
wireless telegraphy. . 

It is suggested by the Committee that classes 1, 
2, and 4 of Division B should now be omitted, as 
there are no vessels certificated under them. 

As regards Division A, Class IV., and Division C, 
Class I., the Committee approves the rules as they 
stand, saving that it is not considered necessary for 
all boats to be under davits. 

The Rules as they concern Division B, Class 3, 
Division C, Class 2, Division 4, Classes 3, 5, and 6, 
and Division E, Classes 2 and 3, are approved as they 
stand. 

After certain remarks regarding open lifeboats, 
decked ‘lifeboats, equipment of boats, lifebuoys, and 
lifebelts, the Committee then proceeds to give its 
general recommendations. In these it specifically 
states that it purposely refrains from dealing with 
such matters as are at present before the Bulkheads 
Committee. 

In its general recommendations the Committee 
expresses itself as of opinion that owners of emigrant, 
passenger, and cargo vessels should be required to 
arrange for the training and organisation of the crews 
of their vessels, so that every member of the crew 
will be acquainted with the duties he will have to 
perform in the event of an emergency arising in which 
it is necessary to take to the boats. It considers that 
it wili be impracticable so to train passengers that 
the plan of assigning to each a place in a particular 
boat is likely to work well, and thinks that the safety 
of passengers will be more effectively secured by the 
training and organisation of the crew in their duties, 
so that they may take charge of the passengers and 
direct them to the boats in a prompt and orderly 
manner. 

It considers that, though binoculars are useful 
in ascertaining the precise nature of an object to which 
attention has already been called, they restrict the 
field of vision, and for this and other reasons their 
adoption is inadvisable. The use of searchlights 
is also, for a number of reasons set out in the report, 
regarded as *‘ most inadvisable.” 

The report of the sub-committee on wireless tele- 
graphy is adopted in full. The findings of this 
report are, however, too detailed to be analysed 
here. The report of the sub-committee on steamship 
routes is also adopted in full, and to it the same 
remark applies. 

As regards the speed of steamships, it is proposed 
to alter Article 16 of the existing Regulations for 
Preventing Collisions at Sea, which is as follows :— 
“* Every vessel shall, in a fog, mist, falling snow, or 
heavy rainstorms, go at a moderate speed, having 
careful regard to the existing circumstances and 
conditions,” so as to insert after the words *‘ heavy 
rainstorms’ the words, “‘or at night in the known 
vicinity of ive.” 

The Committee is further of opinion that line 
throwing appliances for communicating between the 
ship and the shore and between ship and ship should 
be provided ; that on every passenger and emigrant 
ship means of access on to the bulkhead deck from 
each compartment below that deck should be pro- 
vided ; and that there should be a periodical examina- 
tion of the boats of all vessels, no matter to what 
class they belong. 

The Report concludes with the following paragraph, 

which must be regarded as being of considerable 
significance :—*‘ In conclusion, we desire to emphasise 
the great importance of securing, as far as possible, 
international uniformity in any new regulations or 
requirements which may be imposed upon the shipping 
industry. In arriving at the recommendations con- 
tained in this report we have had regard solely to 
the question of safety of life at sea, but we cannot 
but feel that lack of uniformity on important points 
would not only cause considerable inconvenience and 
expense, but might be a positive source of danger if 
a vessel were compelled to comply with conflicting 
requirements. We accordingly urge that his Majesty’s 
Government should use their best endeavours to 
secure that any new requirements should be enforced 
on the basis of an international agreement.” 
There are certain reservations made by members 
of the Committee to the Report, though all have 
signed it. Into these we need not enter. The 
reports of the five sub-committees are added as 
Appendices to the Report. 











FLOATING DOCK FOR PORTSMOUTH. 


Tue huge floating dock which has been built for the 
Admiralty by the firm of Cammell, Laird and Co., Limited, 
Birkenhead, was successfully floated from the special 
building basin at the south end of the works on the Mersey 
on Wednesday, the 14th inst., and proceeded under the 
control of four powerful steam tugs for Portsmout):, 
The dock has been designed to accommodate the heeviest 
battleships and cruisers, and bas a lifting capacity of 
32,000 tons. It is of the box type, and is unlike most other 
floating docks on account of the structure being contini- 
ous for its whole length with the side towers permanentiy 
attached to the pontoon. The area of the bottom of the 
dock exceeds 2} acres, the overall dimensions bei: 
680ft. long and 144ft. wide. The clear width at the top 
of the side towers is 113ft. The side towers are 66fi. 
high from the bottom of the pontoon and 46}ft. above the 
pontoon deck level. 

The total displacement of the dock when submerged 
to dock a ship having a draught of 36ft. is 49,000 tons. 
The pontoon and side walls at the bottom of the doc 
are divided by transverse and longitudinal water-tight 
bulkheads into eighty compartments. These are grouped! 
into sections, each section having its own set of valves 
so that any compartment can be flooded and emptied 
independently. The complete control of the dock i; 
arranged in the valve-house, where a table carrying ; 
model of the dock indicating the separate compartments 
is fitted. Each compartment shown on the model ha- 
its own gauges for indicating whether valves are open or 
closed and the depth of water in feet in each compartment. 
For the former purpose the Westinghouse electro-pneu 
matic system is installed. The positions of the valves 
are indicated at the valve table by electrical means. 

Each water-tight compartment of the dock is provided 
with water level indicators in the valve-house mode! 
These indicators are in the form of an inverted cup in the 
bottom of each compartment. From the top of these 
cups or bells a pipe is led through the interior of the dock 
up to the valve-house, where tee pieces are fitted, one end 
of which is connected to an aneroid gauge capable of 
reading by pressure from a 6in. head of water to the highest 
head that can occur in the compartments. The other 
leg of the tee communicates with a receiver pipe common 
to all indicators in the block, and these are governed by 
a small plug valve. The receiver pipes are connected to 
a small air reservoir fitted with a hand pump. 

The pumping machinery is arranged in two identical 
installations, and situated one in the port and the other 
in the starboard wall, and is capable when combined of 
emptying the dock of water and lifting a vessel drawing 
36ft. and of a displacement of 32,000 tons within five hours. 
The steam power for driving the main pumping engines 
and dynamos is supplied by eight water-tube boilers 
with a working pressure of 155 lb. per square inch, con- 
structed at the works of the builders. Two of these 
boilers are arranged near the ends of each side wall. The 
pumping engines consist of eight compound condensing 
engines, each driving a set of centrifugal pumps of Messrs. 
Gwynne’s make. These are seated directly on top of 
the main drain running along the bottom of the walls. 
Two direct-acting steam pumps are placed in the condenser 
room for fire and wash-down service. The suction branches 
of these pumps are connected to the main drain of the 
dock, so that they may be used as a drainage service for 
emptying any one particular compartment. 

A dynamo room is provided in each wall. This equip- 

ment of electrical machinery supplies current for driving 
the machinery in the workshops, the travelling cranes, 
the valve gear, and for lighting, &c., through flexible 
conductors. Power and light are also supplied to any 
warship that may be in the dock. In each wall of the dock 
there has also been placed an air compressor, providing 
power for a complete equipment of pneumatic tools, and 
also for actuating the electro-pneumatie valve-operating 
gear. 
In the starboard wall there is a range of workshops, 
including a coppersmiths’ shop. These workshops contain 
a number of machine tools, such as high-speed lathes, 
boring and milling machines and electro-pneumatic power 
hammer, a flanging machine, punching and shearing 
machines, forges, an hydraulic pipe-bending machine 
and planing machines. In the port wall living accommo- 
dation, including mess-rooms, lavatories, &c., has been 
provided for the dock master, petty officers and dock 
crew. On the top of each wall there is a 5-ton electric 
crane. These cranes have separate motions for travelling 
revolving, derricking, hoisting and lowering. Eight 
powerful steam-driven capstans, supplied by Messrs. 
Harfield, are placed on the walls for warping ships into 
position. 

Notwithstanding the recent stormy weather, the dock 
arrived safely at Spithead on Wednesday last. 








THE Board of Trade has recently confirmed the 
Halesowen Light Railways (Extensions, &c.) Order, 1912, 
reviving the powers granted by the Halesowen Light Rail- 
way Orders, 1901 to 1909, and extending the period 
limited by those Orders for the completion of part of the 
light railways and works authorised in it, and sanctioning 
the construction of additional light railways in the Urban 
District of Lye and Wollescote, in the county of Worcester, 
and in the urban district of Rowley Regis, in the county 
of Stafford, in extension of the light railways authorised 
by the Orders of 1901 to 1909, and for other purposes. 


Ir has been stated that the average steam consumption 
of the locomotives engaged in working the principal express 
passenger services of the London and North-Western Rail- 
way is 56 lb. per mile. A correspondent of the Railway 
Gazette who describes himself as ‘‘ An Old Crewe Man,” 
writes to point out that this refers only to the non-super- 
heated “ Precursor” type engines. The superheater 
locomotives of the same general pattern, he says, consume 
only about 38 1b. per mile, while for the run between 
London and Holyhead their consumption has been as 





low as 344 lb. per mile as a monthly average. 
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AN AUTOMATIC CELLAR DRAINER. 


THE accompanying engravings are intended to illus- 
trate the construction and working of the ‘ Willcox- 
Penberthy ” automatic cellar draining device, a specimen 
of which has been sent us for our inspection by W. H. 
Willeox and Co., Limited, of 23, Southwark-street, S.E. 

The apparatus is intended for use in pits, sumps, 
cellars, tanks, settling basins or elsewhere, and its duty 
is to prevent water or other liquid from rising above a 
certain maximum level. It is claimed to be more efficient, 
(o take up less room and to last longer than similar drainers 
already on the market. It is as usual operated by a 
float, but as will be understood from Fig. 1, the shape of the 
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Fig. 1—CELLAR DRAINER 


float A and its disposition round the suction pipe B are 
so arranged as to economise space as much as possible. 
The suction pipe is cf brass and is brazed into a screwed 
nipple C, which in turn is screwed into the boss of a cast 
iron strainer D. This strainer is formed in two parts 
D and E, the lower of which is provided with legs. These 
two parts are united by a screwed cage F in their interior. 
This cage forms the seating for a brass foot valve G— 





Fig. 2-FOOT VALVE 


see Fig. 2. The top of the suction pipe B is brazed into 
a simple form of ejector H, shown in section in Fig. 3. 
This ejector has attached to it a quick opening and closing 
valve J, controlled by a lever K. At the end remote 
from the valve the lever is T-headed, and is here con- 
nected by two arms L to the float A. An inlet for water 
under pressure is provided at M and an outlet for this 
water and the water drawn up the suction pipe by the 
ejector is provided at N. 

The action of the device will be understood trom the 
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<Fig. 3-EJECTOR 





above description. It will be seen that the copper float A 
and the cast iron strainer D are the only parts under water, 
while the disposition of the float round the suction pipe 
gets rid of any trouble which might arise from a loose 
float, and makes the whole apparatus rigid. The arms L 
are slotted where they embrace the T-head of the lever K. 
In this way the float has to rise 4 certain distance before 
the valve J is opened, and has to sink a similar distance 
before the valve is closed again. This construction allows 
the drainer to act for longer periods and at greater intervals 











rather than at shorter intervals and for lesser periods. 
This fact, it is claimed, considerably reduces wear and 
prevents leakage and dribbling of water. The foot valve 
holds the water in the pipes after a periodic discharge, 
so that they are ready primed for the next discharge. 
The construction of the strainer secures the deposition of 
sediment under the part E, where it is undisturbed by the 
suction. 

The drainer is made in various sizes and for various 
pressures of supply water. The smellest size working 
with water under a pressure of 15 Ib. will elevate to 3ft. 
140 gallons per hour or 110 gallons to 6ft. With water 
at 80 Ib. it will elevate 265 gallons per hour to a height 
of 3ft. or 100 gallons to 18ft., and other intermediate 
quantities and heights in proportion. © This size of drainer 
weighs only 741lb. One of the larger sizes weighing 
25 Ib. has a capacity reaching up to 520 gallons per hour 
elevated to 18ft. or approximately ,§, of a horse-power. 
It is of interest to note that the figures given us by the 
makers show that with a constant pressure. of supply 
water the product of capacity in pounds per hour and 
height of elevation in feet is not constant but increases 
with the height. 








THE RAILWAY HALF-YEAR. 
No, I. 


THE half-year that has just closed will long be remem- 
bered by the railway officers and men and the shareholders 
interested therein. It began under most favourable 
circumstances, and at the end of the first two months the 
total published recipts of all the companies showed an 
increase of about £300,000. Then came the coal strike, 
which changed the whole situation and which led to the 
nine leading British companies reporting at the end of the 
half-year a total decrease in receipts of £1,408,333. The 
income of every company in the Kingdom was 
down. Fortunately for some the economies that had 
perforce to be made by all led to a decrease in the total 
expenses, but only four out of the nine leading railways 
were able to achieve this. They reduced their expenses 
by a total of £275,727 for the four compaies. The other 
five had an increase, despite the savings, amounting to a 
total of £393,857, so that the result for the nine leading 
companies is that they are £1,526,463 to the bad for the 
half-year. 

The figures as to the receipts and expenses of the nine 
leading companies and the changes they effected in the 
train mileage are as follows :— 


railways did well for the country in that the supply of food 
for the people never ran short. 


INCREASED WORKING EXPENSES. 


Various causes have contributed to the increases of 
working expenses noted above. The advances in wages 
granted, more particularly to the under-paid staff, after the 
settlement of the railway strike a year ago will account 
for much, and nearly all the increases in the traffic depart- 
ment are due to this. The Lancashire and Yorkshire, 
for instance, paid an additional £27,409 to agents in pay- 
ment for Sunday duty, and in higher wages and salaries 
to its clerks. (It may be remembered that one of the 
grievances named to the Royal Commi:sion by the secre- 
tary to the Railway Clerks’ Association referred to these 
men being underpaid). The Great Western increases of 
pay and of additional staff to allow for shorter hours will 
cost £66,000 a year, and on the South-Western it will be 
£30,000. 

Among the varying items that swell the expenses may 
be noted £20,439 on the Midland due to the higher cost 
of provender and £28,000 for the same purpose on the 
North-Western. On the latter line it is estimated that the 
placing of coal on the tenders during the strike cost £8000 
more owing to much of it not being in the ordinary suit- 
able position, having to be lifted higher off the grownd. 

The London and North-Western does not appear to have 
managed its administration during the past half-year with 
the same economy as its neighbours. When the North- 
Eastern is down £119,266, the Midland £89,258, and the 
Great Western £35,738, it does not speak well for the pre- 
mier company that its expenses have increased by such 
a large sum as £200,323. 

Taking each of the leading companies individually it 
may be noted that on the Great Central there was a reduc- 
tion of £25,241 in maintenance of way and £22,986 in 
the locomotive department, of which £20,412 was saved 
in running expenses. The traffic department was up 
£14,789. The increase in the Great Eastern is excusable, 
as the passenger trains were fully maintained. The 
accounts of that company include a new item in the shape 
of £5000 for cottages for the staff. Increased expenses of 
the traffic department cost the Great Northern £22,875. 
Nothing was transferred.to reserve, and this saved £20,000 
when compared with the figures of a year ago. On ths 
Great Western, again, there is an increase of £58,316 in 
the traffic charges, whereas the maintenance of way was 
down £43,223 and the locomotive £63,433 down. The 
Lancashire and Yorkshire put nothing to reserve and so 
saved £20,000. Locomotive running expenses were up 
£8833, but £6747 was saved in repair charges. Traffic 
was up £36,726. On the London and North-Western all 
































Percentage of 
A Passenger Goods Total difference in 
Reotyes. Expenses. mileage. mileage. mileage. eee a 
Passenger Goods 
| mileage. | mileage. 
Great Central se ee en ee ee eo — 31,465 — 560,261 - 519,292 1,079,553 —15°4 —13°2 
EPRRONOEIIE no ns oy ew ek wet diy! ce = AMOR! ob SeeE + 177,739 — 299,073 — 61,33 +237 | — 58 
REIN 5 ik a, cl wee ae. SS ae ee — 93,631 + 22,479 — 713,117 — 461,318 —1,174,435 —11°6 9°5 
ee a 234,343 — 35,738 1,959,511 | — 864,806 | —2,824,407 | —12°5 — 87 
Lancashire and Yorkshire ee GN ae Me. aa es — 63,289 + 44.571 | — 379,948 — 128,991 — 508,939 — 62 -— 50 
London and North-Western .. .. .. .. .. .. —186,879 +200,323 | -—1,554,307 — 580,489 — 2,134,796 -10°7 — 6°8 
London and South-Western .. .. se: edn ae — 72,661 + 51,288 | — 799,850 256,980 —1,056,830 —10°6 -11°9 
RR. rie aay 53,0956). ba?) cee’ ey a 236,640 — 89,258 | — 963,522 — 1,226,417 — 2,189,939 9°2 — 98 
PRE Ss oon ce St can ys oy ee 367,936 —119,266 | — 819,477 | — 688,930 | 1,508,407 | - 99 | —12°1 


THE CoaAL STRIKE. 


The action taken by the London and South-Western 
Company is a fair indication of the course adopted by all 
the companies, with the exception of the Great Eastern, 
which company was able to keep its full passenger service 
going all the time. The South-Western consumes 1700 
tons of coal per day, but by reducing its main line service 
50 per cent. and the branch by 25 per cent. the daily con- 
sumption of coal was reduced to 1000 tons. The Great 
Central made the greatest economy in passenger miles, 
the Great Western next, and then the Great Northern. 
The Great Central also made the greatest economy in 
goods mileage. The North-Eastern came next, followed 
by the South-Western and then the Midland. The total 
saving in mileage effected by the nine leading companies 
was 12,528,640 miles. In making such economies the 
companies had two objects in view: firstly, to reduce 
expenses in order to meet the lessened receipts; and, 
secondly, to conserve their own coal supply. At the close 
of the strike the Great Northern and North-Eastern had 
several weeks’ supply still left, and the Lancashire and 
Yorkshire had 75,000 tons. Other companies could, no 
doubt, give similar reports, but these three statements 
were made by the respective chairmen at the recent meet- 
ings of the shareholders. 

The relations between the companies and their men 
were, in their common misfortune, of the best. Nearly 
all were hit, but the Conciliation Boards were called to- 
gether specially and arrangements made whereby all 
grades and all men suffered equally. Some of the com- 
panies allowed the men to anticipate the wages that 
would come to them when again in full work, and those 
who lived in the companies’ houses received considerate 
treatment in the matter of rent. 

The public suffered also. The train service was not 
only cut down to the minimum, but all the crack expresses 
were withdrawn. Most of the dining cars were taken off ; 
none were run on the North-Western except those on the 
only day express that company ran to Scotland—the 
2 p.m. from Euston, which, under the revised working, 
was not due in Glasgow until after midnight instead oi 
10.20. The Midland ran one of its morning expresses to 
Glasgow only and the East Coast one to Edinburgh ; 
neither of these companies had an afternoon express to 
Scotland. Instead of the magnificent service of the 
North-Western from Euston to Manchester and Liverpool] 
there was a train at 10.10 (due Manchester 3.52 ana 
Liverpool 4.10), 1.20 (due 6.33 and 6.25 respectively), 
4.10 (due 9.15 and 9.25), and 6.5 (due Manchester 10.38 
and Liverpool 10.52). Both the North-Western and 
Great Western withdrew their two-hour expresses between 
London and Birmingham, and the then fastest by the 
former route took 3h. 7 min. and by the latter 2 h. 55 min. 

But the public did not complain. They appreciated 
the necessity for the short commons, and certainly the 


the heads under which expenses are charged show increases 
except maintenance of way (— £19,203) and carriage 
repairs (— £6132). Traffic is up £113,108 and running and 
locomotive repairs £51,461. A year age £100,000 was 
transferred to reserve. Nothing is so allocated this year ; 
on the other hand, £60,000 has been taken therefrom. 
The London and South-Western took £45,000 from reserve. 
The locomotive expenses were increased by £35,192, all 
spent in buying coal in the North during the strike. The 
traffic increase is only £6686, but general charges are up 
£8442, an increase of 12 per cent. The Midland has wu 
decrease of £35,524 in locomotive expenses, while the 
traffic is up £47,049. Nothing is placed to renewals, 
whereas a year ago £80,000 was placed to renewals of 
bridges and signals and £40,000 for carriages. On the 
North-Eastern £70,000 has been saved by placing nothing 
to reserve. £91,914 was saved in the maintenance of 
way, and £29,984 in the locomotive. Traffic expenses 
were up £13,303. 

All the companies show an increase in goods compensa- 
tions owing.to the settlement of claims arising out of the 
railway and coal strikes. 
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| forward action on the rotor is not balanced by the back- 


AN EXHAUST GAS TURBINE. ward reaction on the frame. The excess forward action 


is, in fact, balanced by a backward reaction of the gases 






















































journal on the gas turbine the author, Mr. Norman Davey, tnot. however, measured by a brake test,/which can only 
expressed the opinion that the evolution of this class of | fake cognisance ef ths relative torque between the rotor 
prime mover could be looked for in two directions only, | and the frame. There is thus a loss of energy arising from 
namely, in that of the steam-and-air machine and in that | the churning of the exhaust gases, and to prevent it some 
of the explosion machine. The constant pressure turbine form of fixed reaction blades should be provided on the 
was, he considered, wh lly out of the question as an econo- | exhaust side of the turbine, so as to increase the backward 
mical appliance. In connection with these remarks a /| pressure on the frame. Such reaction blades in an explo- 
gas turbine which we recently inspected at work near | sion turbine would have the additional advantage of acting 
J.ondon becomes doubly interesting, because it illustrates | as a silencing arrangement for the exhaust. Another and 
how some of the obstacles to the development of the | equally important point in Mr. Churchill-Shann’s theory 
explosion turbine along practical lines may be removed. | relates to the spacing of the blades and of the nozzles. 

In designing this turbine the inventor, Mr. Montague | From our engravings it will be gathered that the nozzles 
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Fig. 1—THE CHURCHILL-SHANN EXHAUST GAS TURBINE 


Churchill-Shann, of Sheen-road, Richmond, has elaborated | are pitched at greater distances apart than the blades. 


an intermittent pressure and consequently a varying | 


to-day. For, as is well recognised, the latter, to work | 
efficiently, calls for a constant nozzle pressure. How 
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Fig. 2—ALTERNATIVE NOZZLES 
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this fundamental difference is to be reconciled with the 





must fulfil is the principal point about which Mr. Churchill- | the bucket it has to set in motion the gases thus remaining 
















turbine it must always be remembered has to work with | follows, then, that after this space has passed any particu- | 

lar nozzle it has time to empty itself of excess pressure | supply enough gas for more nozzles without reducing the 
velocity in the nozzles, and in this respect differs funda- | before it comes into communication with the succeeding | speed of the turbine buckets below 80ft. per second. With 
mentally from the ordinary steam turbine as we know it | nozzle. When this communication is established the! the experience he has now gathered, Mr. Churchill-Shann 


In a recent series of articles which appeared in this\ in the exhaust chamber, This excess forward action is} 
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already taken place with regard to the real effect of tho 
air cushion. It has been contended, for instance, that it 
has distinct advantages irrespective of its function of 
equalising the pressure. Others hold that its direct efjcct 
is harmful, but that the beneficial pressure-equalisation 
outweighs all else. In practice, however, it appears (5 
be the principal reason why this turbine with only one 
ring of moving blades can be run at slow speeds. In 
addition the blades required can be made large enough to 
permit of their being constructed of cast iron, while, 
further, the intermittent nature of the blast is such as to 
prevent them overheating. 

Before testing his theory in a self-contained. turbiiie, 
Mr. Churchill-Shann decided that it would be easier s){ 
serve the same ultimate purpose to work with a turbine 
operating on the exhaust of an internal combustion recip) o- 
cating engine. He was in part led to this decision by ‘|, 
fact that he had not fully worked out the compression 
and firing arrangements of a complete self-contained t1.;- 
bine operating in accordance with his theory. He also 
took into consideration the extreme likelihood of the e:s 
turbine being used in the immediate future as a fly-whe«] 
utilising the exhaust of an internal combustion engine. 

The general design of the turbine may be described «5 
comprising five distinct parts—-see Fig. 1—namely, 
a cast iron nozzle ring A, a cast iron turbine wheel B, a 
cast iron wheel casing C, a cast iron guide blade ring 1), 
and a sheet metal exhaust chamber E. Dealing fiist 
with the nozzle ring A, we notice that ic is formed in two 
sections, one of which is plain and the other of which is 
provided with an inlet branch F for the exhaust from tl. 
piston engine. This branch is bent to a radius, and ex 
tends round approximately a quadrant of its circle.  1(, 
interior is of decreasing cross section as its terminatio:: 
is approached. The inner wall of the branch is thickenc:| 
up and provided with inclined nozzle passages G. ‘The 
wall is cored out for the sake of lightness between tlw 
nozzles. The exact number of nozzle passages, their 
shape and their inclination, are not to be inferred from 
this engraving, which is more or less only diagrammatic. 
In Fig. 2 we show the development of two quadrantal 
branches which the inventor has actually experimente«| 
with. In each of these the width of the branch betwee: 
the parallel side walls is 3in. But apart from this, they are 
essentially different. One of them has four nozzle passages, 
the other two. In both cases the nozzies are of the 
convergent-divergent type, but the shapes are different, 
as are the angles of entrance. The two-way nozzle arrange- 
ment was discovered to be less efficient than the other. 
This, however, was probably due to the fact that the 
entrance angle is greater than in the case of the four-way 
arrangement. It is not necessarily accounted for by the 
number of nozzles being less, It may be pointed out that 


what he holds to be a new theory of the working of such In this way it is arranged that the space lying between | the nozzles are arranged round a quadrant only of the 
machines. It will be well briefly to outline this theory | two consecutive blades is in communication with any one | circle, not because there is any objection to carrying them 
before describing the actual turbine. An explosion | nozzle only for a very short time in each revolution. It | further, but simply because the petrol motor which was 


to be used in conjunction with the turbine could not 
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Fig. 3—DETAILS OF TURBINE ROTOR 


f gases contained in the bucket are at rest relatively to the { would prefer to carry the nozzles round all four quadrants 
requirements of efficiency which any practical yas turbine | blades. Before the second nozzle can blow through | and to reduce the speed much below that stated. 


The detailed design of the turbine wheel is given in Fig. 3. 


Shann’s theory centres. in it, and forming what may be termed an air cushion. | It will be seen from this that the wheel, the blades, and 

According toYNewton’s third law the torque produced | The energy requfred to overcome the inertia of this | their shrouding are cast in one piece. There are sixty 
on, the rotor of a turbine must be equal and opposite to | cushion is, of course, taken from the incoming high- | blades of the usual luniform cross section. In profile the 
the torque simultaneously applied to the stator. This | pressure gases, and as a result these latter are not allowed | height of the blades gradually increases from 2jin. at the 
fact is at any rate correct when taken in connection | to blow through the bucket in a more or less wasteful | nozzle edge to 4}in. at the exhaust edge. It is found that 
with a constant pressure turbine. But when the nozzle | manner. Indeed, the inventor claims that the air cushion | the exact amount of this flaring has a marked influence 
pressure varies greatly, as it does in the explosion turbine, | has the effect of transforming the sharp blow of the|on the speed of the turbine. The blades are at their 
and when energy is being liberated by the expansion of the | explosion into a more or less constant force, such as | thickest jin. across, and are cast practically of this thickness 
gases among the moving blades, a condition is reached, | would arise if the turbine were of the constant pressure | throughout. The edges are trimmed down _ subse- 
according to Mr. Churchill-Shann, when the whole of the ' type. A good deal of discussion, we understand, has quently. to the required degree of fineness. The interior 
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of the wheel body is cored out for the sake of lightness. 

The exhaust guide blades are 48 in number, and are indi- 
cated at H, Fig. 1. It will be seen that their profile carries 
on the flaring of the moving blades. 

It is of interest to inquire the cost of the castings 
involved in this turbine. Through Mr. Churchill-Shaun’s 
courtesy we are enabled to state that the rotor—Fig. 3— 
cost a8 a casting £2 16s. The four-way nozzle cost £1, 
and the two-way nozzle £1 10s. It is believed that a 
twelve-way nozzle could be cast for the same sum as that 
spent on the rotor casing. None of these figures include 
the cost of machining, details of which are not available. 
We may add, however, that the detailed drawings indicate 
where machining is necessary. 

The turbine as we have described it, and fitted with the 
four-way nozzle arrangement, was tested by Messrs. 
Burstall and Monkhouse, consulting engineers, of London. 
The plant as arranged for the test, but without the exhaust 
box E—Fig. 1—is shown in Fig. 4. The engine to which 
the turbine is seen attached is a single-cylindet four- | 
stroke cycle petrol motor, designed to run with ordinary 
compression and an open exhaust. Its rated speed is | 
1000 revolutions per minute. The bore of its cylinder is | 
4hin., aud its stroke 5in. 

The general scheme of the tests was to run the motor | 
by itself, with a silencer, and to compare the output | 





and consumption of petrol with the figures obtained from | of the combined plant is better and the output greater 





tests when the plant was run on full load, and in Table IT. 
the maximum overloads obtained with the turbine in 
action and with it removed. 


TaBLe Il.—Mazximum Overloads. 








Load in Speed. Volts. Amptres. Total K.W. 
lamps. 

Lie sA. 2 | a] te Le A B 
“27 | 27! 980| 995 65 | 66.5) 40.1! 41.3 2.61| 2.75 
30 | 30) 950 970 61 63.5 | 40.8 | 42.2 | 2.49 2.68 





33 | 33 930 960 58 61.5 41.0 43.8 2.38 2.70 
36 | 36 910 935 56.5) 58.5 41.4 | 44.1 | 2.34] 2.58 





A = Engine alone. 
B = Engine and turbine combined. 

It is perhaps unncessary for us to comment upon 
these results, but we may point out that the second and 
third figure columns of Table I. show that for the same 
output as measured in the external circuit the combined 
turbine and motor uses 8 per cent. less petrol than the 
motor by itself. The fourth and fifth columns reveal 
the same degree of saving. It will be seen, too, from 
Table II. that at all the given overloads recorded the specd 


ENGINEERING PROGRESS ABROAD. 





The Value of Diplomatic Influence. 


NoruinG has done more to handicap the progress of 
British trade abroad, and especially in Latin America, 
than the general indifference which is displayed by our 
diplomatic and consular representatives to the claims of 
British subjects upon their assistance. There was a time 
in the history of our country when some of the greatest 
pro-consuls considered it to be part of their duty to push 
forward the interests of British manufacturers and ship- 
pers whenever they could do so without loss of dignity and 
without fear of rebuff. One has only to cite the case of 
Sir Paul Methuen, perhaps one of our most distinguished 
ambassadors to Portugal, and who, in 1703, rendered such 
valpable service to British trade abroad that he was the 
recipient of a special dedication at the hands of Richard 
Steele, editor of the Spectator, who in his inscription 
regarding the famous Methuen Treaty addressed Sir Paul 
as follows :—‘‘ The great part you had as ambassador in 
preserving and cultivating the advantageous commerce 
between the Courts of England and Portugal has purchased 
you the lasting esteem of all who understand the interest 
of either nation.” 

Although the practice of furthering British trade abroad 
secms to have been abandoned by our diplomatic repre- 





the combined engine and turbine. The power output | than are those of the simple motor under the same con- | sentatives, those of other countries are not so shy, a fact 





Fig 4—GAS TURBINE AND PETROL MOTOR ARRANGED FOR TESTING 


was measured by coupling the simple or the combined | 
prime mover to a shunt wound dynamo, the load on which 
was supplied by a number of incandescent lamps. In 
the following table we are enabled to give the results of the 


TaBLE [.—Full Load Tests. 


Engine | Engine 
Engine. | Engine. and Engine. and 
| | turbine. | turbine. 
| | 
Date oe ce oe | 188-12 | 20-3-12 | 22-3-12 | 23-5-12  24-5-12 
Length of run .. | 2h. 29m.) 3h. 1m. | 3h. 17m.) th. 55m.| 2h. 124m. 
Mean R.P.M... ..j| 1183 | 1190 1187 974 991 
Mean volts .. ..| 89.7 91.3 90.5 64.8 66.7 
Mean amps. in ex- } 
ternal circuit 30.84 | 31.5 31.64 35 | 36 
Mean amps.inshunt | 7.1 | 7.17 7.03 52 | 5.32 
Mean amps.,total .. | 37.94 | 38.67 38.67 40.2 41.32 


Mean output, ext. | | | 


circuit, K.W | 2.77 | 2.88 2.86 2.27 2.4 
Mean output at | | 

brushes, K.W. ..|° 3.4 | 3.53 3.5 2.61 2.75 
Petrol used per hour, | 

OS eae | 5.28 5.3 4.87 4.17 4.07 
Petrol per K.W.-hr. | 

in external circuit, | 

pints .. .. ..| 1.909) 1.845) 1.702) 1.839 1.698 
Petrol per K.W.-hr. | | | 

at brushes, pints | 1.552 1.502) 1.392 1.602 1.479 
Induction pipe tem- 

perature, deg. F. 59.0 59.1 64.4 71.0 73.0 
Cooling water tem- | 

perature .. 120 120 120 133.5 133.7 


External air tem- 


perature .. ..|- 50.1 | 46.8 1.2 98.6 8.6 
Dynamo tempera- | | 

Th. swe eeine | O26 | 106 92 | 97 
Mean saturation of | | | | 

air, percent. ..| 76 | 70 | 74 65 | 65 
Mean barometric | | 

height, inches | 28.87 | 20.52] 29.2 29.6 30.06 
Weather .. - | Dull and/Fine, dry|clear and Dull, but)Dull, but 








showery | andcold! bright fine fine 


ditions. These results, in view of the small size and 
experimental nature of the plant, are distinctly interest- 
ing. We understand. that Mr. Churchill-Shann is at 
present engaged in arranging the motor to work on the 


| higher part only of the expansion curve, so as to obtain 
| a higher exhaust pressure for the turbine. He believes 


that by so doing it should be possible to reduce the first 
cost of the combined plant and to increase its range of 
economical working. He estimates that with his turbine 
fitted to a four-cylinder engine the first cost would come 
out at less than 30s. per horse-power. From this he 
argues that the ideal arrangement is to generate as much 
power as possible in the cheap turbine and as little as 
convenient in the higher-priced gas, petrol, or Diesel 
engine. We may add that according to the inventor 
the same size of turbine as that illustrated would with 
the nozzles arranged round the four quadrants and work- 
ing on the exhaust of a suitable four-cylinder engine, 
develop sixteen times the amount of power. 








ALL attempts to overcome the break-of-gauge difficulty 
throughout Australia or to agree to a uniform line have 
proved fruitless so far, and the Commonwealth Govern- 
ment has practically closed the door to further discussion 
by deciding to build the trans-continental railway on the 
4ft. 84in. gauge. The question of standardising the 
rolling stock is, however, to be discussed by officers of the 
various railway departments, in conjunction with repre- 
sentatives of the Home Affairs Office. At a conference 
of Railway Commissioners some time ago it was suggested 
that rolling stock a good deal wider than that now in use 
should be constructed for the trans-continental line, and 
that this should become the standard and be gradually 
adopted throughout Australia. 


whichis brought ‘home to us day by day, and which is 
having a serious effect upon the once predominant position 
that British manufacturers occupied. Some months ago 
there appeared in these columns a statement showing how 
valuable orders given out by the Argentine Government, 
both for Dreadnoughts and fer railway locomotives, had 
been lost to British yards and shops wholly and solely 
through the neglect of our then representatives, diplomatic 
and consular, at Buenos Aires, actively to assist the British 
claims to consideration. But both the United States 
and the German representatives worked with so much 
energy and zeal upon behalf of their countrymen, that, in 
the first instance, the three Dreadnoughts, which should 
have gone to British yards, were ultimately given to those 
of the United States, while the thirty locomotives intended 
for the Government railways were, without exception, 
given to German manufacturers. Other valuable contracts, 
such as the construction of the Mar del Plata port works 
(Argentina), the new port works at San Antonio (Chile), 
|} and a large amount of material intended for the construc- 

tion of the Chilean State Railways, went to different foreign 
| firms, are all cases in point. 





Greece. 


Contracts for Warships and Armaments. 


Within the past few days a fresh serious disappointment 
has been visited upon British firms, not this time in con- 
nection with South America, but in relation to Greece. It 
will be remembered that in the columns of THE ENGINEER 
of February 16th last there was published a paragraph 
regarding an important contract which was then open for 
the construction of several war vessels and armaments for 
the Greek navy. Upon this occasion the Greek Govern- 
ment had called for tenders for the building of one battle- 
ship, four destroyers, and six torpedo boats, with the 
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necessary armaments and equipment. As many as twenty- 
three different representatives of engineering firms from 
all parts of Europe and the United States gathered at 
Athens, some of them spending over two months there, 
and not quitting the Grecian capital until all hope of secur- 
ing the contract had been abandoned. Among these 
firms were representatives of ten British, four French, 
three German, three American, two Italian, and one 
Austrian houses, and it seemed highly probable that the 
contract, when awarded, would go to one of the several 
British firms. This undoubtedly would have been the case 
but for the fact that in March last before the contract was 
finally awarded the German Emperor paid his annual 
visit to Corfu, and here he met not only his kinsman, the 
King of the Hellenes, but an even more influential person- 
age, namely, M. Vénizélos, the President of the Council of 
Ministers, and at that time Minister of Marine. ‘The 
powerful influence brought to bear by the German Emperor 
was used in behalf of his subjects, with the result that 
the order for the war vessels, which was so confidently 
expected to fall to a British firm, was given to the Vulcan 
Company, of Germany. But this has no! been the 


only blow which has fallen upon British enterprises in | 


Greece. The United States Minister, who has consist- 
ently rendered to his countrymen the valuable assistance 
which is neither expected by, nor ordinarily offered to, 
British firms by their diplomatic representatives at Athens, 
succeeded in obtaining by his efforts upon behalf of Ameri- 
can manufacturers the contract for supplying the neces- 
sary armaments, including the guns. It is perhaps a little 
difficult to say exactly what fate would have awaited the 
British tenders had some assistance from the British Lega- 
tion been offered. It may be assumed, however, that in 
a case of this kind the p rsuasion of the British Minister, 
had he chosen to exert his influence, would have at least 
been equal to that of the United States Minister; but in 
this particular instance the representative of Great Britain 
was absent from his post on leave, as I understand, while 
the United States 
was pending, stuck to his and did not vacate it until his 
countrymen had triumphantly carried off the order. 
Here is an instance—and a very striking one—of the value 
of diplomatic representation abroad when important con- 
tracts are being considered. 


Chile. 


Port and Harbour Works at San Antonio. 


Reference has been made above to the construction of 
the San Antonio port and harbour works in Chile, 
regarding which some information appeared in these 
columns in our issue of September 15th, 1911. It may be 
remembered that several firms tendered for the works, 
among them being S. Pearson and Son, Limited, whose 
tender amounted to 14,733,400 dols.; G. J. Wills and Co., 
Limited, whose tender was for 14,893,000 dols.; Holzman 
and Co., whose tender was for 10,997,000 dols.; Mr. P. J. 
Goodhart, the amount of whose tender was 11,000,000 
dols.; and Auguste Galtier et Cie, whose tender amounted 
to 9,750,000 dols, and which, being the lowest submitted, 
proved the “fortunate ”’ firm to which the contract was 
awarded. It now seems that grave difficulties have 
occurred between the contractors and the Government, the 
former having requested that they may have returned to 
them the guarantee sum which they lodged on the contract 
being signed, since they have discovered that the soundings 
taken for the foundation of the works were wholly inaccurate. 
The contractors, it is said, have found several metres of 
deep mud at the bottom of the bay, of which they had no 
previous knowledge. To remove this mud would necessi- 
tate considerable extra labour and expense, and in order 
to carry out such work they would be compelled to ask an 
additional payment of 40,000 dols. to reimburse them. 
It is not known whether the Chilean Government has 
definitely refused to accede to the contractors’ demands, 
but in view of the stringent financial conditions which 
exist in Chile it is questionable whether they would cori- 
sent. It may, nevertheless, be borne in mind that whereas 
the tender of Auguste Galtier et Cie, was for 9,750,000 dols., 
the official figures for the construction of the port works 
were 10,441,757 dols., the time of construction being five 
years. Thus, there would be a considerable surplus in 
lavour of the Government, and they could easily meet 
the extra payment asked for, the concession of which 
seems on the face of it to be justly due. The dollars 
above referred to are Chilean guld dollars, which are equal 
to 1s. 6d. each in English money. 


Uruguay. 
Port Improvement Works. 

Some extensive port improvement works are to be under- 
taken at once by the Uruguayan Government, which has 
entered upon a programme of reproductive enterprises, 
undoubtedly excellent in themselves, but appalling to 
the already over-taxed people who will have to pay for 
them. The works mentioned include increased accommo- 
dation at the moles and sheds and in the basin for river 
vessels. No fewer than fifteen other different under- 
takings are to be carried out, such as dredging of the 
entrance channel and basins 1 and 2 to the depth of 
10 metres, dredging to the same depth of the zone of the 
widening of the ante-port towards the north to an approxi- 
mate area of 75 hectares (185 acres), dredging to a depth 
of 12,20 metres of the entrance channel and its prolonga- 
tion in the estuary until meeting the natural bottom, pro- 
longation with the same depth of the entrance channel 
across the ante-port to the north of the exterior dyke 
and as ‘ar as the new basin 5, dredging to the depth of 
5 metres of the coasting trade zone, and the construction 
of two depot sheds, as well as a large number of buildings 
and their equipments. The Government is authorised to 
consult or contract with foreign specialists for the whole or 
part of these works ; but it is quite certain that in view of 
the socialistic character of the Government, and of the bad 
faith which has been shown latterly towards all foreigners 
—and especially to the British and French entrepreneurs 
of the Rambla Sud project—there will be no foreign con- 
tractors enter. When to accept a contract even before 


it is fully entered upon means a bitter controversy with the 
authorities, a confiscation of the deposited caution money, 
and a reference for redress to the Uruguayan courts, 
which receive their instructions—or at least their inspira- 
tion—from the Executive, it is hardly worth while to 





Minister, who knew that the contract | 
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expend several hundreds of pounds in preliminary plans 
and estimates. 


Peru. 
The Oil Industry. 


In view of the flourishing condition of the oil industry 
in South America, and particularly in Peru, it may be 
worth while for manufacturers of oil-drilling plants to 
cultivate this field. There are several English companies 
working here, as well as in Mexico, among the latter being 
the powerful Mexican Eagle Company, which is financed 
and operated by the house of S. Pearson and Son, Limited, 
in direct opposition to the Standard Oil Company and its 
affiliated concerns. In Chile also great progress in oil 
drilling is being made. At a place called Chilloé some new 
machinery is now being erected, but this is all of German 
manufacture. 


Mexico. 


Irrigation Schemes. 


Notwithstanding the still unsettled conditions of things 
in Mexico, some excellent progress is being made in con- 
nection with the many important irrigation schemes— 
some Government and others private enterprises—of 
which previous mention has been made in these columns. 
Among these undertakings is the Frontera Canal, in the 
State of Chiapas, one of the most fertile and productive 
in the Republic. The port works being carried out here 
by some American engineers will, when completed, provide 
access for deep water vessels to the interior of the State. 
Already the canal is 50 metres wide, and it has reached a 
length of 650ft. Four hundred men are employed in day 
and night shifts, the time for completion being the 30th of 
September. it is doubtful whether this period will see 
the end of it, however, as some interruption has necessarily 
occurred in connection with the unsettled state of the 
country. The original time fixed upon was the 12th April 
last. As soon as the bar across the mouth of the canal 
has been cut there will be employed a powerful steam 
dredger to widen the canal still more. The contract width 
is 60ft. 








ELECTRICALLY DRIVEN FACE LATHE. 


bed giving four rates of speed. The lathe is entirely self- 
contained, with the motor and controller mounted on an 
auxiliary bed bolted to the main bed..- 





FLOATING DOCK FOR SOUTHERN NIGERIA. 

On the 15th inst. there was successfully launched from 
the Wallsend shipyard of Swan, Hunter and Wigham 
Richardson, Limited, a floating dock which has been built 
to the order of the Crown Agents for the Cclonies, acting 
for the Government of the Colony and Protectorate of 
Southern Nigeria. ‘This is the second dock these builders 
have recently constructed for the same Government, 
and like the first, it is to be stationed in the harbour of 
Lagos. Messrs. Coode, Son and Matthews, of Westminster, 
are acting as the consulting engineers for the Crown 
Agents. The design of the dock was prepared by Messrs. 
Clark and Standfield, of Westminster, and the work has 
been superintended by Mr. Leonard H. Pritchard. 

The dock is built of steel and is designed to lift 5000 tons 
in 2}-hours. It is of the sectional pontoon type, which 
consists of a number of separate pontoons lying trans- 
versely to the length of the dock. Upon these pontoons 
and bolted to them are two parallel side walls. The 
length of each pontoon is such that when detached from 
the rest of the dock it can be passed endwise between 
the walls of the latter, and then lifted in the same manner 
as a ship. Each pontoon can be successively dealt with 
in the same manner whenever repairs or painting may be 
necessary. 

The overall dimensions of the dock that has just been 
launched are 358ft. in length, 8Ift. in width, with a breadth 
of 60ft. between the walls. There are six separate pon- 
toons carrying the side walls. All the outer plates of the 
pontoons have been galvanised, and then coated with 
**Mastico,” a patented bituminous enamel made by 
W. Keys, Limited, of West Bromwich. In the starboard 
wall of the dock there are two identical installations of 
machinery, consisting of boilers of marine type, engines, 





| pumping plant and everything necessary for sinking 


AN interesting electrically driven face lathe has recently | 
been built by the firm of Cunliffe and Croom, Limited, | 


Manchester. The principal feature of the tool is the 
method of controlling the speed. The lathe is driven by 
means of an 8 horse-power variable speed motor, and the 


tool slide is connected by a wire cord and a chain to the | 
| for working pneumatic drills and hammers. 


controller, so that as the tool travels towards the centre 


of the face plate the speed of the lathe spindle is corre- | 


spondingly increased giving a constant cutting speed | 


throughout. The control of the speed is capable of adjust- 


ment and may be set so that the acceleration is effected at | 


any given point on the face plate, or the lathe may be in- 
stantly disconnected by removing a stop pin on the con- 
troller. The lathe headstock is provided with two ratios of 


gearing, giving ample power to take full advantage of the | 


use of modern high-speed tools and in conjunction with the 
speed variation of the motor, a range of speed is provided 
between 4-33 and 86-66 revolutions per minute. 

The lathe will swing a maximum diameter of 6ft. and a 
width of 2lin. in front of the face plate. The headstock 
is fitted with a hard steel spindle running in gun-metal 
adjustable stepped bearings. The front bearing is 9}in. 
diameter by 12in. long, and the back bearing 7}in. diameter 
by 9in. long. The gearing is all machine cut, and the 
motor pinion is of raw hide. The massive construction 
of the cross bed is noteworthy. This bed is adjustable 
to and from the face plate, and is fitted with a compound 


slide rest, which has a self-acting motion along the cross | 


and raising the dock. The pumps are of the horizontal 
vertical-spindle type, and are seated directly on the top 
of the main drain running along the bottom of each wall. 
In the engine-room there is also installed a high-speed 
steam engine coupled directly to a dynamo to provide 
electric lighting and power. On each wall of the dock 
ere erected standards with brackets carrying powerful 
electric lamps. On the port wall is placed a 5-ton electric 
travelling crane with a jib working at a radius of 30ft. 
There are also placed on the walls four electric capstans 
for warping ships into the dock. The installation of 
machinery of the dock also includes an gir compressor 








In the * Journal” of the Franklin Institute, Mr. J. L. 
R. Hayden gives results obtained by a study of the corro- 
sion of iron by stray currents of electricity in the ground, 
such as occur where the rails in electric traction systems 
are employed as return conductors. His conclusions 
may be briefly summarised as follows :—(A) No definite 
ratio exists between the electrolytic corrosion of iron and 
the current passing from the iron as anode, since the metal 
may assume a passive state in which corrosion is 
generally absent, or an active state in which corrosion 
follows Faraday’s law; (B) the conditions governing the 
passive or active state are not fully understood, but it 
appears that an alkaline reaction of the electrolyte and the 
presence of nitrates or dichromates tend to produce the 
former, while sulphates and chlorides induce the latter ; 
(C) the products of corrosion where occurring in the passive 
state are ferric compounds, and in the active state ferrous 
compounds ; (D) the potential difference at the electrodes 
is much higher in the passive than in the active state, 
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DETERIORATION AND SPONTANEOUS HEAT- 
ING OF COAL IN STORAGE.* 
By HORACE C. PORTER and F. K. OVITZ. 
GENERAL STATEMENT. 
Tne Government has a direct interest in any investigations 


concerning the deterioration of coal in storage, and the inves- 
tigation by the Bureau of Mines was undertaken primarily in 


order to increase economy, efficiency and safety in the use of | 


coal by the Government. 


Owing to the large number of requests that are being received | 
by the Bureau of Mines for exact information on the deteriora- | 
tion and spontaneous heating of coal, this preliminary paper | 
js published as a brief summary of the results thus far obtained | 


A complete account is being 


in the bureau’s investigation. 
TY 
The 


prepared for publication as a bulletin of this bureau. 


bulletin will present in detail the results of a large number of | 
analyses and heating value determinations, descriptions of | 


methods of conducting tests, and a brief résumé of the important 

revious investigations on the subject. It will contain also a 
tabulated summary of information on cases of spontaneous 
combustion of coal. 
a letter of inquiry sent by the bureau in January, 1911, to over 
2000 of the largest coal consumers in the United States. 


INVESTIGATIONS OF THE BUREAU OF MINEs. 


A study was made in the laboratory of the loss of volatile | 
The coal tested was | 


matter from crushed coal during storage. 
in 201b., samples which represented a variety of types from 
widely separated fields. Each sample had been broken to about 
jin. size in the mine and as quickly as possible placed in a large 
glass bottle for shipment to the laboratory. At the laboratory 
the accumulated gas was withdrawn and the volatile products 
were permitted to escape freely and continuously at atmos- 
pheric pressure and temperature. Although several 
were found to evolve methane in large volumes, especially in 
the early period after mining, the coals tested lost in one year 
moe this cause only 0.16 per cent. at most of their calorific 
vaiue, 

It seems, therefore, that the loss caused by escape 
volatile matter from coal has been greatly overestimated. 

At the instance of the Navy Department, which purchases 
two or three million dollars’ worth of coal annually, and stores 


large quantities in warm climates for long periods of time. | 


more elaborate tests were undertaken to determine the total 
loss possible in high-grade coal by weathering. 
of the saving to be accomplished by water submergence as com- 
pared with open-air storage was to be settled, as was also the 
question whether salt water possessed any peculiar advantage or 
disadvantage over fresh water for this purpose. 


This information was obtained through | 


coals | 


of | 


The extent | 


Results of tests.—The table gives a condensed summary com- 
piled from results of a large number of tests and determinations. 
The moisture, ash and sulphur contents and the calorific value 
of each sample were determined. A Mahler bomb calorimeter 
and a carefully calibrated Beckmann thermometer were used 

in the calorimetric work, and except for the Sheridan, Wyo., 
tests, all this work was done by the same man—one of the 
authors—and with the same calorimeter. To eliminate the 
effect of incidental impurities that were not concerned in the 
| deterioration of the actual coal substance, the calorific values 
| are calculated to a moisture, ash and sulphur free basis, and the 
ash as determined is corrected for errors due to oxidation of 
| pyrites and dehydration of shale or clay. 
| ‘The results show in the case of the New River coal a loss of 
| less than 1 per cent. of calorific value in one year by weathering 
| in the open. In two years the greatest loss was at Key West, 
| 1.85 per cent. There was practically no loss at all in the 
| submerged samples in one year, fresh or salt water serving 
| equally well to “‘ preserve the virtues”? of the coal. There 
| was almost no slacking of lumps in the run-of-mine samples. 
| In all tests the crushed coal deteriorated more rapidly than the 
run-of-mine. 
| The Pocahontas run-of-mine coal in a 120-ton pile on the 
Isthmus of Panama lost during one year’s outdoor weathering 
less than 0.4 per cent. of its heating value, and showed little 
slacking of lumps. 
| Gas coal during one year’s outdoor exposure suffered prac- 
| tically no loss of calorific value, measurable by the calorimetric 
| method used, not even in the coal forming the top 6in. layer in 
| the bins. 
The Wyoming coal in one of the bins deteriorated in heat 
| value 5.3 per cent. during storage for 2} years, and more than 
| 2.5 per cent. in the first three months. There was bad slacking 
| and crumbling of the lumps on the surface of the piles, but even 
| where this surface was fully exposed to the weather the slacking 
| did not penetrate more than 12in. to 18in. in the 2}-year period. 
| No outdoor weathering tests of coal of the Illinois type, 
have been made by the Bureau of Mines, but tests of such coal 
| have been reported by Professor 8. W. Parr, of the University 
| of Illinois and by A. Bement, of Chicago, both of whom find 
| a calorific loss of 1 to 3 per cent. in a year by weathering. Bement 
reports a slacking of lumps of over 80 per cent. in one test 
and of about 12 per cent. in another test of small samples. 
It is possible that with the Illinois as with the Wyoming coal, 
the slacking in a large pile would not penetrate far from the 
surface. 

Storage under water unquestionably preserves the heating 
value and the physical strength of coal. But such storage 
practically makes necessary the firing of wet coal, and conse- 
| quently the evaporation in the furnace of added moisture 
| varying in amount from | to 15 per cent., according to the kind 
| of coal. This factor is an important drawback to the under- 
' water storage of coals like the Illinois and Wyoming types which 


| 
} 
| 
| 





Calorific value (in gram calories) of the coal substance (moisture, ash and sulphur free coal) before and after storage. 


Kind of coal. Storage conditions. 


Calorific value. 





New River, W.Va. a | Jin. coal, under sea water 


din. coal, under fresh water.. .. 
| jin. coal, exposed to air indoors. . 


| 
} a4 
| R.o.m. coal, exposed to air indoors .. 


din. coal, exposed to air outdoors, uncovered 


120-ton pile, r.o.m. coal, outdoors .. 


Pocahontas, Va. : 
4 tons r.o.m. coal in open bin, outdoors. 


Pittsburg bed .. 


Sheridan, Wyo., 
bituminous, e 


sub-| R.o.m., open bin 5ft. deep 

R.o.m., closed bin 5ft. deep... 
R.o.m., closed bin 15ft. deep 
Slack, closed bin 15ft. deep .. 








a Heating value of representative mine sample of coal (ash, moisture, and sulphur free), 


R.o.m. coal, exposed to air outdoors, uncovered. 


| 
| | 
| Place. | eee 
| | As_ | After 3. After 1 After 2 Pee ad 
| stored. jmonths. year. | years. /i7 2 years, 
. | Portsmouth, N. H. 8730 | b9°39 
| Norfolk, Va... .. 8737 6°40 
| Key West, Fla. .. .. .. 8770 0 
| Pittsburgh, Pa... .. ../ | 8760 0 
. | Portsmouth, N. H. | 8709 “80 
| Norfolk, Va... .. 8717 39 
| Key West, Fla. .. | — ~- 
Pittsburgh, Pa. .. | 8720 56 
Portsmouth, N. H. | 8734 23 
Norfolk, Va... .. | 8725 “21 
| Key West, Fla. .. ae 
| Pittsburgh, Pa. .. | “35 
| Portsmouth, N. H. | by yj 
Norfolk, Va... .. | 1°16 
| Key West, Fla. .. | 1°85 
| Pittsburgh, Pa. .. | 1°12 
. | Portsmouth, N. H. | “60 
| UOPEONR, VOes os oe net j “55 
| Key West, Fla. .. .. .| | 1 





| Pittsburgh, Pa. .. 
Panama.. .. .. 
Ann Arbor, Mich. 


“64 





7135 





| Sheridan, Wyo. .. | 7370 | 
| | | | 
-" _ . ..| 7370 | 2 - | 7004 | f3°75 
; se .| 7370 | 7303 — | 6982 | 5°26 
| 7166 — | 6990 | f4°96 


a a : | 7355 


8768 calories. 


b On basis of original heating value of same test portion. 


e After six months’ storage, entire lot in bin. 


d After six months’ storage, upper 6in. at surface of bin. 


e Each bin contained 5 to 10 tons. 
f After two years and three-quarters. 


Outline of tests.—In brief outline, the tests by the bureau 
were carried out as follows :gFour kinds of coal were chosen ; 
New River, W. Va., on account of its large use by the navy ; 
Pocahontas, Va., from its wide use as a steaming and coking 


coat in the Eastern States, and from its being the principal | 


fuel used in the Panama Canal work ; Pittsburg coal, as a rich 
coking and gas coal ; 
coal or “ black lignite,”’ as a type much used in the West. In 
the tests with the New River coal, 50 lb. portions were made 
up out of one large lot, which had been crushed to fin. size and 
well mixed, and these portions, confined in perforated wooden 
boxes were submerged under sea water at three navy yards 
that differed widely from one another in climatic conditions. 
Portions of 300 lb. each from the same original lot were exposed 
to 9 open air, both outdoors and indoors, at the same navy 
yards, 

Test of the Pocahontas coal was made at only one point, 
the Isthmus of Panama, where run-of-mine coal was placed in 
a 120-ton pile exposed to the weather. Pittsburg coal was 
stored as run-of-mine at Ann Arbor, Mich., both in open 5-ton 
bins outdoors and in 300 1b. barrels submerged in fresh water. 
The Wyoming sub-bituminous coal was stored at Sheridan, Wyo., 
both as run-of-mine and slack, in outdoor bins that held 3 to 
6 tons each. 

Duplicate samples were taken at each sampling, and the 
sampling of every lot, except the outdoor pile at Panama and 
the 300 ]b. open-air piles at the navy yards was done by re- 
handling all the coal. In the excepted cases it was not thought 
fair to disturb the entire lot. Therefore at Panama a vertical 
section of the pile, weighing 10 tons was removed each time ; 
eight gross samples were taken from this 10-ton portion, and 
each of the samples was quartered down. From the outdoor 
piles at the navy yards a number of small portions were taken 
from well-distributed points in each pile, mixed and quartered 
down. Small lots and a fine state of division were purposely 
adopted with the New River coal, so as to make the tests of 
maximum severity. 

A fact the authors wish to emphasise is that no test was made 
for any physical deterioration of the coal, such as an increase 
of friability, ora slacking of lumps. 
do not show how the relative availability of heat units may have 
been affected by physical changes ; but they do show how much 
the calorific value, as determined in the laboratory, was affected 
by storage of the coal under the several conditions. 
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and Sheridan, Wyo., sub-bituminous | 


Consequently, the results | 


; mechanically retain 5 to 15 per cent. of water after draining. 
| In the case of high-grade eastern coals, however, if firemen are 
permitted, as is ordinarily the case, to wet down their coal 
before firing, in order, as some say, “to make a hotter fire,” 
the addition during storage of the 2 or 3 per cent. of moisture 
which these coals retain becomes of little consequence. Sub- 
merged storage is an absolute preventive of spontaneous com- 
| bustion, and on that account alone it may be justified when the 
| coal is particularly dangerous to store and when large quan- 
| tities are to be stored; but unless the storage period is to be 
longer than one year, there seems to be no ground for storing 
any coal under water merely for the sake of the saving in calorific 
value to be obtained by the avoidance of weathering. 


SPONTANEOUS COMBUSTION. 


UNDERLYING 


CAUSES. 


Losses of value from spontaneous heating are a much more 
serious matter than the deterioration of coal at ordinary tem- 
peratures. Oxidation proceeds more rapidly as the temperature 
rises. The oxidation, beginning at ordinary temperatures, 
attacking the surfaces of particles, and developing heat, is pro- 
bably, in some degree, an absorption of oxygen by the unsatu- 
rated chemical compounds in the coal substance. In a small 
pile of coal this slowly developed heat can be readily dissipated 
by convection and radiation and very little rise in temperature 
results. If the dissipation of the heat is restricted, however, 
as in a large pile densely packed, the temperature within the 
pile rises continuously. ‘The rate of oxidation of the coal 
plotted against the temperature makes a curve that rises with 
great rapidity. When the storage conditions are such as to 
allow warming of the coal to a temperature of about 100 deg. 
Cent., the rate of oxidation becomes so great that the heat 
developed in a given time ordinarily exceeds the heat dissipated, 
and the temperature rises until, if the air supply is adequate, 
the coal takes fire. Evidently, therefore, it is important to 
guard against even moderate heating of the coal, either spon- 
taneous or from an external source. Increased loss of volatile 
matter and of heating value occurs with a moderate rise of tem- 
perature, even though the ignition point is not reached. 

Spontaneous combustion is brought about by slow oxidation 
in an air supply sufficient to support oxidation but insufficient 
to carry away all the heat formed. ‘The area of surface exposed 
| to oxidation by a given mass of any one coal determines largely 

the amount of oxidation that takes place in the mass ; it depends 
| on the size of the particles and increases rapidly as the fineness 








approaches that of dust. Dust is therefore dangerous, par- 
ticularly if it is mixed with lump coal of such a size that the 
interstices permit the flow of a moderate amount of air to the 
interior. Coals differ widely in friability, that is, in the propor- 
tion of dust that is produced under like conditions. In com- 
parative tests samples of Pocahontas, New River and Cambria 
County, Pa., coals produced nearly twice as much dust—coal 
through a }in. screen—as coal mined from the Pittsburg bed 
in Allegheny County, Pa. This variation in friability is a factor 
in affecting the liability to spontaneous heating. 

Ideal conditions for such heating are offered by a mixture of 
lump and fine coal, such as run-of-mine with a large percentage 
of dust, piled so that a small supply of air is admitted to the 
interior of the pile. 


Errect oF VoLaATILe MATTER. 

High volatile matter does not of itself increase the liability 
of coal to spontaneous heating. A letter of inquiry sent by 
the bureau to more than 2000 large coal consumers in the 
United States brought 1200 replies. Of the replies, 260 reported 
instances of spontaneous combustion, and 220 of the 260 gave 
the name of the coal. The 220 instances were distributed as 
follows :—Ninety-five were in semi-bituminous low-volatile 
coals of the Appalachian region, 70 in higher-volatile coals of 
the same region, and 55 in western and middle western coals. 
This result shows at least no falling behind of the “ smokeless ”’ 
type of coal in furnishing instances of spontaneous combustion, 
and no cause for placing especial confidence in this type of coal 
for safety in storage. q 

A serious fire in a cinder filling under a manufacturing plant 
in Pittsburgh, Pa., was recently investigated by the Bureau 
of Mines. All the evidence indicated that the cause was spon- 
taneous combustion induced by heat transmitted from an ex- 
ternal source—a gas-fired furnace in contact with the filling. 
The cinders contained 40 per cent. of carbon. A similar fire 
occurred in April, 1910, in a cinder filling under a smelting 
plant on Staten Island. In this case the cinders contained 
33 per cent. of carbon. Damage amounting to 20,000 dols. 
was done. The cause was not definitely determined, but from 
the reports of the insurance adjusters, spontaneous heating 
appears to be the most plausible explanation. In these two 
cases the volatile matter in the material was probably not a 
factor. : 

In the large stock piles at Panama, Appalachian coals, with 
17 to 21 per cent. volatile matter, give a great deal of trouble 
from spontaneous fires. Moreover, several large works report 
that their low-volatile coals are more troublesome in respect 
to spontaneous fires than their high-volatile gas coals. The 
high-volatile coals of the West are, to be sure, usually very liable 
to spontaneous heating, but owe this property to the chemical 
nature of their constituent substances rather than to the amount 
of volatile matter that they contain. Strange as it may seem, 
the oxygen content of coal appears to bear a direct relation to 
the avidity with which coal absorbs oxygen; high oxygen 
coals absorb oxygen readily, and therefore have a marked tend- 
ency to spontaneous combustion. 

Errect oF MOISTURE AND OF SULPHUR. 

The effect of moisture and the effect of sulphur on the spon- 
taneous heating of coal are questions on which there has been a 
great deal of discussion and much difference of opinion. Very 
little experimental evidence has been brought to bear on either 
of the questions, and certainly neither is as yet settled. Richters 
has shown? that in the laboratory dry coal oxidises more rapidly 
than moist ; but the weight of opinion among practical users 
of coal is that moisture promotes spontaneous heating. In 
not one of the many cases of spontaneous combustion observed 
by the authors, as representatives of the Bureau of Mines, 
could it be proved that moisture had been a factor. Still 
the physical effects of moisture on fine coal, such as closer 
packing together of dust or small pieces, may in many cases aid 
spontaneous heating. ) wee 

Sulphur has been shown by the bureau’s investigations to 
have only a minor effect in most instances. On a number of 
occasions samples of coal from the places in a pile or bin where 
the heat was greatest have been analysed, both for the total 
sulphur and for that in the sulphate or oxidised form. The 
difference between the two determinations—or, in other words, 
the unoxidised sulphur—was in no case less than 75 per cent. 
of the average total sulphur in the coal which had not been 
heated. In other words, not more than one-fourth of the total 
sulphur had entered into the heat-producing reaction. The 
possibility remains, of course, that the sulphur-bearing material 
that oxidised was concentrated in a pocket, possibly as moist, 
finely divided pyrites, and by its concentration and, perhaps, 
by its compdratively rapid oxidation sufficient heat was de- 
veloped in that spot to act as an igniter. Such an explanation, 
however, is not plausible when judged by the many analyses 
of coal subjected to spontaneous heating. For example, a 
Boston company that uses a Nova Scotia coal containing 3 to 
4 per cent. sulphur has much trouble with spontaneous fires 
in storage piles. Analyses of a number of samples taken by 
representatives of the Bureau of Mines from exposed piles in 
which heating had occurred showed that 90 per cent. of the 
sulphur was still unoxidised. ; : 

In certain laboratory experiments, in which air was passed 
over samples of coal heated to 120 deg. Cent., enough heat 
developed to bring the coal almost to the ignition point ; the 
coal was then allowed to cool. Subsequent analysis showed 
practically no increase in the sulphate or oxidised form of 
sulphur and practically no reduction of the total sulphur in the 
coal. Though the results of these experiments are not entirely 
conclusive, they indicate that sulphur content contributes 
very little to the spontaneous heating of coal. 


IMPORTANCE OF FRESHLY EXPOSED SURFACES. 


Freshly mined coal and the fresh surfaces exposed by crushing 
lumps exhibit a remarkable avidity for oxygen, but after a 
time the surfaces become coated with oxidised material, 
“ seasoned,” as it were, so that the action of the air becomes 
much less vigorous. In practice, coal that has been stored for 
six weeks or two months and has even become already some- 
what heated, if rehandled and thoroughly cooled by the air, 
seldom heats spontaneously again. ; ae . 

A large power plant in the New York district crushes its 
coal to pass a 4in. screen immediately after unloading from 
barges and leaves the fines and dust, 50 per cent. or more of 
the total, in the coal to be sorted. This freshly crushed coal 
is elevated to iron hopper-shaped bunkers in which, as they 
are directly over the boilers, the air temperature is often 100 deg. 
Fah. As the coal may hang on the sloping sides of a bunker 
for three or four months, it is not surprising that there are fires 
in one or another of the bunkers practically all of the time. 

SuaGcEsTIons ON SrormNG Coat. 

With full appreciation of the fact that any or all of the follow- 
ing suggested precautions may prove impracticable or un- 
reasonably expensive under certain conditions, they are offered 
as advisable for safety in storing bituminous coal. : 

(1) Do not pile over 12ft. deep, nor so that any point in the 
interior of a pile will be over 10ft. from an air-cooled surface. 

(2) If possible, store only screened lump coal. 

(3) Keep out dust as much as possible; to this end reduce 
handling to a minimum. ae 

(4) Pile so that lump and fine are distributed as evenly as 
possible ; not, as is often done, allowing lumps to roll down 





+ Zeitschr. Verein, deutsch : Ingen., Vol. 51, 1907, p. 755. 
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from the peak and form air passages at the bottom of the pile. 

(5) Rehandle and screen after two months, if practicable. 

(6) Do not store near external sources of heat, even though 
the heat transmitted be moderate. 

(7) Allow six weeks’ “ seasoning ’ 
storing. 

(8) Avoid alternate wetting and drying. 

(9) Avoid admission of air to interior of pile through inter- 
stices around foreign objects, such as timbers or irregular 
brickwork, or through porous bottoms, such as coarse cinders. 

(10) Do not try to ventilate by pipes, or more harm may 
often be done than good. 


after mining and before 





IRON AND STEEL INSTITUTE. 

IN accordance with previous announcements the autumn 
meeting of the Iron and Steel Institute will be held at Leeds, 
on Monday, Tuesday, Wednesday, Thursday, and Friday, 
September 30th, and October Ist to 4th next. The p~ovisional 
list of papers expected to be submitted is as follows :—(1) ‘‘ On 
Nitrogen and Iron,” by Mr. J. H. Andrew, Manchester ; (2) 
“On the Solubility of Cementite in Hardenite,” by Dr. J. O. 
Arnold, Sheffield, and Mr. L. Aitchison, Sheffield; (3) ‘‘ On 
the Solubility or Diffusion of Hardenite in Ferrite,” by Dr. J. O. 
Arnold, Sheffield, and Mr. C. Chappell, Sheffield; (4) “On 
the Gases Evolved on Heating Steel to its Melting Point in a 
Vacuum,” by Mr. G. Wesley Austin, Birmingham; (5) “ On 
Allotropy in General and that of Iron in Particular,” by Dr. 
C. Benedicks, Stockholm ; (6) “‘ On a New Type and Method of 
Construction of Large Gas Engines,”’ by Mr. A. E. L. Chorlton, 
Manchester ; (7) ““On the Thermal-magnetic Transformations 
of 25 per cent. Nickel Steel,’’ by Dr. E. Colver-Glauert, Sheffield, 
and Dr. S. Hilpert, Charlottenburg; (8) “‘On a new Method 
for the Improvement of the Soundness of Steel Ingots by the 
Aid of Thermit,” by Dr. Hans Goldschmidt, Essen/Ruhr ; 
(9) “* On a Method of Producing Sound Ingots,” by Sir Robert 
A. Hadfield, F.R.S., Sheffield; (10) “‘“On a New Method of 
Revealing Segregation in Steel Ingots,” by Sir Robert A. 
Hadfield, F.R.S., Sheffield ; (11) ‘‘ On the Magnetic Properties 
of Manganese and Nickel Steels,’’ by Dr. S. Hilpert, Charlotten- 
burg, and Dr. W. Mathesius, Worcester, Mass., U.S.A.; (12) 
“On the Question of the Existence of Commercial Hyper- 
Eutectic White Iron Free from Manganese,” by Dr. H. M. Howe, 
New York; (13) ““On Steel Works Yields,” by Messrs. P. 
Longmuir, Sheffield, and W. H. Robinson, Sheffield; (14) 
““On Some Aspects of Wire Drawing,” by Mr. P. Longmuir, 
Sheffield ; (15) ‘‘On the Manufacture of Open-hearth Steel, 
with reference to Improvement in Yield,’”’ by Mr. F. W. Paul, 
Glasgow ; (16) “ On Rolling-mill Practice in the United States,” 
by Dr. J. Puppe, Breslau ; (17) ‘‘ On the Growth of Cast Irons 
after Repeated Heatings, Parts V. and V’ .”’ by Professor 
H. F. Rugan, New Orleans, U.S.A.; and (18) ‘“‘ On the Iron 
Ores and Mineral Resources of Chili,” by Mr. Charles Vattier, 
Santiago, Chili. 

The provisional programme of the meeting is as follows :— 
On Monday, September 30th, the secretaries’ office will be 
open at the hall of the Philosophical and Literary Society, 
Park-row, from 2 p.m. until 7 p.m., for the registration of names 
and the issue of programmes, badges, and cards of invitation. 

On the Tuesday the Lord Mayor of Leeds will welcome the 
members at the opening meeting in the hall of the Philosophical 
and Literary Society. A selection of papers will subsequently 
be read and discussed. 

The afternoon will be devoted to alternative visits to the 
following works in Leeds :—Group A, Kitson and Co., Limited, 
and John Fowler and Co., Limited ; group B, J. Buckton and 
Co., Limited, and Hathorn, Davey and Co., Limited ; group C, 
the Hunslet Engine Company, Limited, and Manning, Wardle 
and Co., Limited ; group D, Hudswell, Clarke and Co., Limited, 
and J. and H. McLaren (Midland Engine Works); group E, 
Walter Scott, Limited, and the Coghlan Steel and Iron Company, 
Limited (Hunslet Forge). In the afternoon arrangements 
have also been made to enable the ladies taking part in the 
meeting to visit Bolton Abbey. In the evening a reception 
will be held by the Lord Mayor and Lady Mayoress in the City 
Art Gallery, Municipal-buildings, Calverley-street. 

On the Wednesday there will be a meeting in the morning 
at the hall of the Philosophical and Literary Society for the 
reading and discussion of papers. The afternoon will be devoted 
to alternative visits to the following works in Leeds :—Group A, 
the Monk Bridge Iron and Steel Company, and the City Electric 
Lighting Power Station ; group B, the Works of the Farnley 
Iron Company, Limited; group C, Greenwood and Batley, 
Limited, and W. Johnson and Sons, Limited ; group D, Fair- 
bairn, Lawson, Coombe and Barbour, Limited, and Leeds 
City Tramway Power Station; group E, the Crigglestone 
Collieries and Coking Plant of the Otto Coke Oven Company, 
Limited, near Wakefield ; group F, Taylor Brothers and Co., 
Limited. Arrangements have been made to enable ladies 
taking part in the meeting to visit Fountains Abbey. In the 
evening a reception will be held by the University of Leeds 
in the University Buildings, College-road. 

On the Thursday there will be a meeting in the morning 
at the hall of the Philosophical and Literary Society for the 
reading and discussion of papers. In the afternoon the members 
and the ladies accompanying them have been invited by Lord 
and Lady Airedale to attend a garden party, at Gledhow Hall. 

On the Friday there will be an excursion to North Lincoln- 
shire and Immingham. 

Invitations have also been received from the following works, 
which will be open for the inspection of members during the 
afternoons of Tuesday, October Ist, and Wednesday, October 
2nd :—H. Berry and Co., Limited; Campbells and Hunter, 
Limited ; Thomas Green and Sons, Limited; the Yorkshire 
Copper Works; Lawson and Co., Limited; Mann’s Patent 
Steam Cart and Wagon Company, Limited ; Robert Middleton ; 
Scriven and Co.; Thomas Smith and Sons; John Barran and 
Sons, Limited ; Chorley and Pickersgill, Limited ; Alf. Cook, 
Limited ; J. Kaye and Sons, Limited; Morton and Joynt ; 
Joshua Tetley and Son, Limited; Wilson Hartnell and Co.; 
and the Leeds Corporation Railless Traction Tramways. The 
University Laboratories and departments will also be opened 
for inspection by the members and their ladies on the afternoon 
of Wednesday, October 2nd. 








FORTHCOMING ENGAGEMENTS. 





SATURDAY, AUGUST 3lsr. 
Tue InstirvTIon oF EtectricaL ENGINnEERS.—Yorkshire 
Local Section. Visit to the Bradford Corporation Electricity 


Works. 3.30 p.m. 
Tue InstTiTruTE oF Sanitary ENGINEERS.—Northampton 
Centre. Visit. 12.20 p.m., train leaves Euston Station. Arrive 


Leighton Buzzard Station. Luncheon at Railway Hotel. 
Leave by brake to inspect Linslade Urban District Council 
sewage pumping station. 3 p.m., visit Grove Isolation Hospital. 
4.15 p.m., leave for Ascot to view celebrated house and grounds, 
by kind permission of Mr. Leopold de Rothschild. Further 
particulars from the Secretary. 


WEDNESDAY, SEPTEMBER lira. 
Tue InstTITUTION oF MINING ENGINEERS.—The twenty-third 
annual general meeting will be held in the Lecture Theatre of 
the University of Birmingham, Edmund-street, Birmingham. 


The members will be welcomed to the city by the Lord Mayor 
of Birmingham. Full particulars from Mr. L. T. O’Shea, the 


~ 


Secretary, 39, Victoria-street, S. 


SEPTEMBER 12rx to 191s. 
Lonpon GeEo.oegists’ AssociaTIon.—Long excursion to the 
East Coast of Scotland. Full particulars from the Excursion 
Secretary, Mr. A. C. Young, 17, Vicars-hill, Lewisham, S.E. 


WEDNESDAY anp THURSDAY, SEPTEMBER 257TH anp 
267TH. 


Tue Institute oF Metats.— Autumn Meeting at 10.30 a.m. 
at the Institution of Electrical Engineers, Victoria Embankment, 
W.C. During the morning a series of papers will be read and 
discussed. In the afternoon members will proceed either to 
the works of Messrs. Fraser and Chalmers, Limited, Erith, or 
to the National Physical Laboratory. In the evening there will 
be a reception by the President of the members and their ladies, 
which will take place at the Royal United Service Institution, 
Whitehall, 8S.W. On Thursday papers will be read and discussed 
at the Institution of Electrical Engineers, and in the afternoon 
alternative excursions will take place, one being to Woolwich 
Arsenal by special steamer from the Embankment, and the 
other being a visit to the Brooklands Motor Racecourse and 
Aviation Ground. 


SEPTEMBER 30rH anp OCTOBER Ist, 2NpD, 3RD, AND 4TH. 


Tron anpD Steet Instirute.—Autumn Meeting at Leeds. 
For programme see the first column on this page. 








LAUNCHES AND TRIAL TRIPS. 


Mirra, oil tank steamship; built by Swan, Hunter and 
Wigham Richardson, Limited; to the order of the Anglo- 
Saxon Petroleum Company, Limited, of London ; dimensions, 
418ft., 51ft. 3in. by 31ft.; to carry 7800 tons ; engines, triple- 
expansion surface-condensing screw; constructed by the 
Walisend Slipway and Engineering Company; trial trip, 
July 26th. 

BITTERN, steamship; built by Swan, Hunter and Wigham 
Richardson, Limited ; to the order of Cork Steamship Company, 
Limited, of Cork; dimensions, 285ft. by 38ft.; to carry 2700 
tons deadweight ; engines, triple-expansion, constructed by the 
builders ; launch, August 3rd. » 


SHeaF ARROW, screw steamer ; built by the Blyth Shipbuild- 
ing and Dry Docks Company, Limited ; to the order of Messrs. 
W. A. Souter and Co., of Neweastle-on-Tyne ; dimensions, 
279ft. by 40ft. 3}in.; engines, 23}in., 39in., 64in., by 42in. 
stroke; constructed by MacColl and Pollock, Limited, of 
Sunderland ; a speed of 11} knots was obtained on the trial 
trip, Saturday, August 3rd. 

TuHyra MENIER, steel screw steamer; built by the Blythe 
Shipbuilding and Dry Docks Company, Limited ; to the order 
of the Donald Steamship Company, Limited, of Bristol ; dimen- 
sions, 240ft. by 36ft.; engines constructed by Mr. G. T. Gray, 
of South Shields ; launch, Tuesday, August 6th. 


MANCHESTER CITIZEN, steel screw steamer; built by the 
Northumberland Shipbuilding Company, Limited, Howden-on- 
Tyne ; to the order of the Manchester Liners, Limited ; dimen- 
sions, 390ft., 49ft. by 29ft.; to carry 7500 tons on light draught ; 
engines, 25in., 4lin., and 69in. by 48in. stroke, pressure 180 Ib. 
per square inch; constructed by Richardsons, Westgarth and 
Co., Limited ; a speed of 11} knots was obtained on the trial 
trip, August 8th. 

BoscasTLe, steel screw steamer; built by William Gray 
and Co., Limited ; to the order of Messrs. E. Jenkins and Co., 
of Cardiff; dimensions, 309ft., 44}ft. by 22ft. lin.; engines, 
triple-expansion, 22in., 36in., and 60in. by 39in. stroke, pressure 
180 lb. per square inch ; constructed by Central Marine Engine 
Works ; a speed of 10 knots was obtained on the trial trip on 


August 9th. 

Nicostan, steel screw steamer; built by Messrs. D. and W. 
Henderson, of Partick ; to the order of Messrs. F. Leyland and 
Co., Limited, of Liverpool ; dimensions, 400ft. by 52ft. 2in. by 
30ft. 7in.; engines, quadruple-expansion, 23}in., 34in., 49in., 
and 70in. diameter by 5lin. stroke, pressure 215 lb. per square 
inch ; constructed by builders ; launch, August 12th. 


WaRLEY PICKERING, steel screw cargo steamer; built by 
Sir Raylton Dixon and Co., Limited, Middlesbrough ; to the 
order of the Constantine and Pickering Steamship Company 
of Middlesbrough ; dimensions, 377}ft., 51ft. 2in. by 28ft. 44in.; 
to carry 7250 tons on light draught ; engines, triple-expansion, 
26in., 42}in., and 69}in. by 45in. stroke, pressure 180 lb. per 
square inch ; constructed by Blair and Co., Limited, Stockton- 
on-Tees ; trial trip, Monday, August 12th. 

DenBy GRANGE, steamer; built by the Northumberland 
Shipbuilding Company, Limited; to the order of Messrs. 
Furness, Withy and Co., Limited, for the Houlder Line ; dimen- 
sions, 390ft., 49ft. by 29ft.; to carry 7500 tons on a light draught ; 
engines, triple-expansion, 25in., 4lin. and 69in. by 48in. stroke, 
pressure 180 lb. per square inch ; constructed by Richardsons, 
Westgarth and Co., Limited ; launch, Wednesday, August 14th. 


ALFRED NOBEL, steel screw steamer (Isherwood system) ; 
built by Sir W. G. Armstrong, Whitworth and Co., Limited ; 
to the order of Mr. P. A. Gron, of Sandefjord, Norway ; dimen- 
sions, 412ft., 52}ft. by 28}ft.; to carry 9000 tons on light 
draught ; engines, triple-expansion, 25}fin., 42in. and 70in. 
by 48in. stroke, pressure 180 lb. per square inch ; constructed 
by North-Eastern Marine Engineering Company, Limited ; 
launch, Wednesday, August 14th. 

WILLeERBY, steel screw steamer; built by Ropner and Sons, 
Limited ; dimensions, 358ft. 6in., 50ft. 10in. by 25ft. 8in.; 
engines, triple-expansion, of about 1500 indicated horse-power, 
pressure 180 lb. per square inch ; constructed by Blair and Co., 
of Stockton-on-Tees ; launch, August 14th. 

BaHARISTAN, steel screw steamer; built by Wm. Gray and 
Co., Limited ; to the order of Messrs, F. C. Strick and Co., 
Limited, of Swansea and London; dimensions, 371}ft., 5lft. 
by 25ft. l}in.; engines, triple-expansion, 25in., 40}in. and 
67in. by 45in. stroke, pressure 180 Ib. per square inch; con- 
structed by the Central Marine Engine Works ; launch, August 
14th. 

Guace Bay, steel screw steamer; built by Wm. Doxford 
and Sons, Limited ; to the order of the Glace Bay Steamship 
Company, Limited, of London ; dimensions, 460ft., 58ft. by 
28}it.; to carry 11,000 tons; engines constructed by Doxford 
and Sons, Limited ; launch, August 15th. 

FULLERTON, steel screw collier; built by Sir Raylton Dixon 
and Co., Limited; to the order of the Denaby and Cadeby 
Main Collieries, Limited ; dimensions, 325ft., 47ft. by 234ft.; 
to carry 5000 tons on light draught ; engines, triple-expansion, 
24in., 40in. and 65in. by 42in. stroke, pressure 180 Ib. per square 
inch ; constructed by Geo. Clark, Limited, Sunderland ; launch, 
August 15th. 

ABosso, twin-screw steamer; built by Harland and Wolff, 
Limited, Belfast ; to the order of the African Steamship Com- 
pany, Limited, of London ; dimensions, 425ft. by 57ft.; engines, 
two sets of four-cylinder quadruple-expansion balanced recipro- 





cating ; constructed by the builders; launch, August 15th. 





— 


Dracve, No. 4, direct geared bucket dredger; built by 
Lobnitz and Co., Limited, of Renfrew; to the order of the 
Suez Canal Company ; launch, August 16th. 


NURTURETON, steamer ; built by Ropner and Sons, Limited 
of Stockton-on-Tees ; to the order of Messrs. R. Chapman 
and Son, Newcastle-on-Tyne ; dimensions, 429ft. long; to 
carry about 10,000 tons ; trial trip, August 17th. 


TUGGERAH, steel screw steamer ; built by Clyde Shipbuilding 
and Engineering Company, Limited; to the order of the 
Wallarah Coal Company, Limited, of Sydney; dimensions 
186ft., 28}ft. by 14}ft.; engines constructed by builders : 
launch, Aggust 19th. P 


BripGeport, steamship ; built by Wm. Doxford and Sons 
Limited, Pallion, Sunderland; dimensions, 460ft., 58ft. by 
28}ft.; to carry 11,000 tons on 25ft. draught ; engines con. 
structed by Wm. Doxford and Sons, Limited; a speed of 
12 knots was obtained on the trial trip, Monday, August 19th, 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron Strength. 

Pic iron smelters are rather chary about entering into 
long forward contracts. Bargains recently made for coa! and 
coke show an advance of about Is. per ton compared with pre. 
vious contracts. Inquiries for pig iron are on rather an exten. 
sive scale. Buyers have been holding off in anticipation of 
easier rates, but they now find that these are impossible, and they 
are rather anxious to close, but producers will not book far 
ahead. They have still on hand a number of contracts which 
were booked at a time when prices were very much lower than 
those now prevailing, and where possible they are endeavouring 
to match them with prompt delivery orders at current prices. 
To some extent they succeeded in doing this to-day (Thursday) 
on Birmingham Exchange. There are no stocks of pig iron, 
and all the output is going into consumption. Northampton. 
shire brands were from 6d. to 1s. dearer than a week ago, but 
there was not much change in other descriptions. Forge pig 
iron: South Staffordshire common, 59s.; part-mine, 62s. td. 
to 63s. 6d.; best all-mine forge, 90s. to 95s.; foundry, 95s.; 
cold blast, 125s.; Northamptonshire, 61s. to 63s.; Derbyshire, 
62s. 6d. to 63s. 6d.; North Staffordshire forge, 63s. to 64s.; best, 
68s. to 69s. 


Raw Iron Prospects. 

In view of the strong demand in other centres there is 
no doubt that the firmness of pig iron here will be well main- 
tained, and that if the present boom in manufacturing con- 
tinues the higher quotations now tentatively put forward will 
before long materialise in actual transactions. The many 
inquiries for forward bookings may be taken as a sign of confi- 
dence in the continuance of the present trade activity. 


Continental or British Steel—-Which ? 

The call for steel shows no sign of abatement, and all 
the mills are as busy as they can be. Continental billets are 
still coming in on old contracts, but the home consumption 
keeps up prices to a level which militates against new business 
here. The arrival of 12,000 tons of Continental and American 
steel at Swansea last week has not much significance for this 
district, being accounted for by exigencies of the tin plate trade. 
But a continuance of the present heavy demands may bring the 
invader nearer home. A heavy consignment of American 
billets which reached Liverpool last week has, in fact, been drawn 
upon to a certain extent by manufacturers in South Stafford- 
shire. Makers of sections cannot satisfy customers’ require- 
ments fast enough. No further alteration in quotations is 
reported in finished material, but another half-crown is being 
asked for billets and sheet bars, making Bessemer qualities £6 
and Siemens £6 2s. 6d. Mild steel plates are quoted £8 2s. 6d.; 
angles, £7 10s. to £7 12s. 6d.; channels, £7 17s. 6d.; and tees, £8. 
Steel rails have advanced 15s. from the bottom, and are now 
£6 7s. 6d. 


Iron and Steel Strip Material. 

A fair amount of business is being done in gas strip. 
Old contracts booked at comparatively low rates are now being 
worked off, and new business carries the last advance. The 
price for lots of twenty-five tons and upwards is £8 5s., and for 
smaller lots £8 7s. 6d. Steel strip for hinge work can be bought 
in large quantities for £8. The requirements of the bedstead 
trade in the direction of fine steel strip are uncommonly heavy 
just now. Prices have settled at about £8 5s. 


United States Competition. 

The improvement in trade lately observable in the 
galvanised corrugated sheet trade is maintained, but values 
still drag, and there is no encouragement to producers to stiffen 
their terms to-day. Business is @eing done at £12 to £12 5s. 
for 24 gauge, f.o.b. Liverpool. A few firms stand out for 
£12 7s. 6d., but this is an exceptional price. Shipping orders 
are more plentiful now that the edge has been taken off the 
United States competition in the South American markets. 
Black sheets are :—Singles, £7 17s. 6d.; doubles, £8 2s. fd. 
to £8 5s.; trebles, £8 12s. 6d. 


Bar Iron Prices. 

The pressure on the bar mills is as great as ever. The 
raising of the standard to £9 10s. by the list houses has had no 
influence in checking demand, and deliveries cannot be given 
fast enough. The business in unmarked bars remains un- 
affected by the revision of the basis in the premier grade, such 
revision having been in the nature of adjustment to the genera! 
market level. Merchant bars sold to-day—Thursday—on 
the Birmingham Exchange at £8 2s. 6d. to £8 5s., so that the 
normal relation between marked and unmarked iron is now 
nearly restored. Nut and bolt and hurdle bars are being supplied 
at Darlaston at £7 15s. to £8. This is about £1 above the 
Belgian price, the continental figure being £7 per ton delivered 
here, but in the existing state of trade price is less material than 
punctual delivery. 


Coal and Coke. , 
The coal market is strong, and the autumn advance 
is expected to take effect very shortly. Ironworks forge coal 
realises about 9s. 3d. at the pits, and manufacturing slacks 
are scarce and dear, ranging from 6s. 6d. to 9s. 6d. per ton. 
Blast furnace coke prices continue very firm, being an average 
of 20s. to 21s. per ton delivered. Purple ore is advanced Is. fd. 
per ton, 








NOTES FROM LANCASHIRE. 
' (From our own Correspondents.) 
MANCHESTER, Thursday. 
Holiday Time. 

TxE attendance on the Iron Exchange on Tuesday 
was rather below the average, many buyers taking advantage 
of the quiet feeling ruling in the district during the holidays 
now in full swing in the cotton districts. Pig iron showed little 
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change in quotations, but if there was any change, it was in 
an upward direction. Finished iron and steel also maintained 
full rates, and copper was steady. Sheet lead ruled unchanged, 
but English tin ingots were dearer. Aluminium shows an 
advance of about £5 per ton, and offers are not being made 
beyond November of this year. 


Quotations. 

Pig*iron: Lincolnshireshire, No. 3 foundry, 67s. 6d.; 
Staffordshire, 67s.;. Nurthamptonshire, 68s. 6d.; Derbyshire, 
67s. 6d.; Middlesbrough, open brands, 70s. 10d. Scotch: Gart- 
sherrie, 76s. 6d. to 77s.; Glengarnock, 75s.; Summerlee, 75s.; 
Eglinton, 73s. 6d., delivered Manchester. West Coast hematite, 
78s. f.o.t. Delivered Heysham: Gartsherrie, 74s. 6d. to 
76s.; Glengarnock, 73s.; Summerlee, 73s.; Eglinton, 71s. 6d. 
Delivered Preston : Gartsherrie, 75s. 6d. to 76s.; Glengarnock, 
74s.; Summerlee, 74s.; Eglinton, 72s. 6d. Finished iron: 
Bars, £8 5s.; hoops, £8 7s. 6d.; sheets, £9 5s. Steel: Bars, 
£8 to £8 5s.; Lancashire hoops, £8 5s.; Staffordshire ditto, 
£8 5s.; sheets, £9 to £9 5s.; boiler plates, £8 15s. to £9; plates 
for tank, girder and bridge work, £8 5s.; English billets, £6 
to £6 5s.; foreign ditto, £5 15s. to £5 17s. 6d.; cold drawn steel, 
£10 5s. to £10 15s, Copper: Sheets, £95; tough ingots, £83 
to £83 10s.; best selected, £83 10s. to £84 per ton. Copper 
tubes, 11}d.; brass tubes, 94d.; brazed brass tubes, 10}d.; 
rolled brass, 84d.; brass wire, 8}d.; brass turning rods, 8d. 
to 8}d.; yellow metal, 7jd. to 74d. per pound. Sheet lead, £23 
to £23 5s. perton. English tin ingots, £215 per ton. Aluminium 
£85 per ton. 


The Lancashire Coal Trade. 

There was some improvement to note in the attendance 
on the Coal Exchange, but the unseasonable state of the weather 
is cauzing a very unsettled feeling so far as house coal is con- 
cerned. Demand on spot was rather better, and it is expected 
that winter advances will take place this year somewhat earlier 
than usual. Slack and engine fuel fully maintain late rates, 
and shipping and bunkering coal is also steady. 


BaRRow-IN-FuRNESS, Thursday. 


Hematites. 
Business in the hematite pig trade is brisk. On all 
hands makers are experiencing a full d d for their iron, 





and their output, which is heavier than has been the case for a 
few years, is all going into prompt use. Locally the consumption 
is very large, and is accounting for most of the iron made at 
Barrow and Workington. Deliveries, too, are being made all 
over the country by sea and rail, and prospects of a continuance 
of this satisfactory state of affairs are bright. There is at 
present a scarcity of men, and it is likely that if more labour 
was available, additional furnaces would be put into operation. 
Prices have advanced, and now makers are quoting mixed num- 
bers of Bessemer iron at 79s. to 80s. per ton net f.o.b. For 
special sorts of iron there is a good steady demand on home 
account, and this iron runs up in price to 82s. 6d. per ton. 
There is nothing of moment being done in warrant iron. The 
stores represent just over 34,000 tons, most of which is stored 
in Cumberland. Warrants are at 77s. 6d. per ton net cash. 


Iron Ore. 

The iron ore trade is very busy in every part of the 
district, and it is a fact that much more ore could be disposed of 
both on local and general account. Smelters in Furness and 
Cumberland have large requirements and outsiders have big 
wants. Some heavy shipments are being made from Cumber- 
land ports, particularly from Hodbarrow to Scotland. From 
Barrow, ore is being shipped to Dee ports and also Scotland. 
Prices are firm, with good average sorts quoted at 15s. 6d. to 
18s. 6d., and the best sorts are quoted at 26s. per ton. The 
deliveries of Spanish ores into Barrow, Workington, and Mary- 
port have been heavier of late. There is a good demand for 
this class of ore, and the price is firm at 21s. 6d. per ton delivered 
to West Coast furnaces. 


Steel. 

The steel trade is almost as busy as it can be. This 
remark applies to both Barrow and Workington, the only steel 
centres in the district. At Barrow and Workington—or, rather, 
Moss Bay—or that is, where the steel mills are, rails are being 
rolled in big quantities for users at home and in the Colonies. 
The demand for rails is steady, and heavy sections are at £6 7s. 6d 
to £6 10s. per ton, light rails at £7 5s., and heavy tram sections 
at £7 15s. per ton. At Barrow steel ship-plates are being rolled 
for local and home shipbuilders generally. Ship-plates are at 
the ‘recently-advanced price of £8 5s. per ton, and boiler-plates 
are at £8 15s. to £9 perton. A fair business is being offered in tin 
bars at £5 12s. 6d., billets at £6, and hoops at £7 15s. per ton. 


Shipbuilding and Engineering. 

These trades are busily employed. Vickers Limited 
have completed the battle-cruiser Princess Royal, and she is 
now at Plymouth for her trials. The Canadian floating dock 
built at Barrow for Montreal leaves for that port on Tuesday 
next. 


Fuel. 
There is a good demand for coal, with steam sorts 
running from 12s, 6d. to 17s., and coke is in full demand at from 
24s. for East Coast sorts to 27s. per ton for Welsh coke, delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
General Conditions. 

Tue conditions of the principal local industries have 
undergone no material change on the week. They are, in fact 
much the same as they have been for several months, although 
throughout that period it would be probably true to say that 
there has been a steady expansion of the volume of work. The 
quietest month of the year is now, however, nearing its end. 
A revival of inquiries and orders usually manifests itself early 
in September, and in view of the prevailing high prices of iron 
and steel, it will be interesting to see whether a similar develop- 
ment of the trade situation takes place next month. The 
signs of exhaustion of former trade booms have synchronised 
with the attainment of top prices of metals, and many people 
are speculating whether in this respect history will repeat itself. 
It is to be hoped that consumers do not yet regard prices as 
prohibitive. In any case, a decline of trade cannot be a sudden 
matter, because few of the local works would be slack during the 
remainder of the year even if they booked no further orders. 
A considerable number of firms are assured of work until next 
Midsummer, and the contracts for armaments and railway 
steel will last to the end of next year and probably beyond. 
Another factor which makes for a continuance of present con- 
ditions is that the prosperity of the steel trade has been largely 
due to foreign business. The unfavourable harvest in this 
country, however, cannot fail to have some adverse influence 
upon the home trade next year. 


The Iron Market. 

To a large extent buyers and sellers of iron are still 
playing a waiting game, actual business being limited to pur- 
chases by users who failed to cover their requirements when 
material was cheap. Most of the contracts placed last March 
will expire at the end of September, and it will then be possible 
to ascertain whether the strength of the market is as real as it 





has seemed to be. Makers will naturally desire to see their 
output covered for some time ahead, and users will have to 
adopt one of the alternatives—agreeing with sellers or relying 
upon the open market. Users in this district do not conceal their 
hopes of obtaining concessions. They regard iron prices as 
unreasonably high ; some describe them as prohibitive, while 
at the same time recognising that makers have to pay high figures 
for coke, and that the costs have gone up all round. The con- 
sumption here of hematite forge and foundry alike stands 
at a record figure, and is not falling off in any direction, but in 
a few cases users are obtaining a little stock, and have given 
instructions to reduce deliveries somewhat. Quotations 
delivered here :—Forge iron, 62s. 6d. to 63s. 6d.; foundry, 
64s. to 64s. 6d.; basic, 65s.; East Coast hematite, 80s. to 81s.; 
West Coast ditto, 86s. to 87s.; Bessemer acid billets, £7 15s. to 
£8; Siemens ditto, £8 10s.; basic ditto, £6 12s. 6d. to £6 15s.; 
bar iron, £8 5s.; hoops, £8 2s. 6d. 


Finished Iron. 

All the local works are fully employed and unable to 
meet customers’ requirements promptly. A heavy weight of 
iron is going to builders of railway stock. Stove-grate makers 
are experiencing extreme depression, and the year has been 
far from satisfactory. They are, however, benefiting consider- 
ably from the operations of the National Light Castings Associa- 
tion, which is checking competition and getting up prices. The 
Association recently carried out an advance of 10 per cent. 
upon all finished goods, which makes an aggregate advance of 
30 per cent. since the organisation was started early in the year. 
Only a few firms making light castings of any kind are outside 
the movement. Price cutting has been eliminated by a plan 
whereby every firm exceeding its ascertained output pays a 
percentage into a central fund, and receives compensation 
should its turnover show a decline. 


Miscellaneous. 

Makers of both light and heavy steel have more work 
than they can tackle comfortably, and report favourably of 
prospects. There is no sign of slackness among makers of files 
and engineers’ tools. The seasonal quietness is being experi- 
enced in certain branches of joiners’ tools, and all classes of steel 
parts and tools used in agricultural operations. Brass founders 
are well employed on both steam and sanitary fittings. 


Fuel. 

Further progress has been made in fixing up contracts 
for steam coal and slacks by manufacturers, and but few of the 
latter are now trusting to the open market. Colliery owners 
who did not ask a greater advance than 2s. have every reason 
to be satisfied with their bookings. Manufacturing consump- 
tion and exports are being maintained at their former high level 
and keep the market strong. A few gas coal contracts have been 
settled. Specifications for slacks have increased. An enormous 
tonnage of cokes is being produced, and there is little or no 
stock of this fuel, prices being as firm as ever. Railway com- 
panies’ requirements are on a record scale. The only weakness 
in the market is household coal, but matters would have been 
much worse but for the absence of hot weather. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

ALTHOUGH local trade holidays are being held this 
week there is more business being done than usual on such occa- 
sion. Deliveries of pig iron are heavy, and with the consuming 
industries idle customers should receive a good deal of 
arrears. The increased and still increasing output of pig iron 
promises to meet current requirements fairly well in the near 
future, though home and foreign demand continues to grow. 
The market has gained considerable strength, and values of all 
descriptions of iron have been upheld despite the holidays. At 
the weekly market a small quantity of No. 3 Cleveland G.M.B. 
pig iron changed hands at 61s. 9d. At the close on Wednesday 
the price advanced to 62s., and some producers endeavoured to 
fix the price of the ruling quelity at a rather higher figure, but 
did not succeed in their efforts. No. 1 is 66s. 9d.; No. 4 foundry, 
Gls. 74d.; No. 4 forge, 61s. 6d.; and mottled and white iron 
each 61s., all for early delivery. The price of warrants stands 
at 61s. 10}d., cash buyers. Shipments of pig iron are on a very 
satisfactory scale, and average 5400 tons per working day, 
against a daily average of 4100 in the corresponding part of 
August a year ago. 


Hematite Pig Iron. 

The position of the producers of hematite pig iron in 
the North-East district continues to improve, and the prospects 
are very encouraging. The demand must be gi as long as 
there is a boom in the shipbuilding industry, for the bulk of 
the hematite pig iron is consumed by steel manufacturers, who 
supply the shipbuilders with material. The furnaces have been 
run on short blast this week. For delivery to the end of next 
month 74s. 6d. has to be paid for mixed numbers and 75s. for 
delivery further ahead. 


Iron-making Materials. 

The business in foreign ore has been quiet this week, 
the holidays having stopped the consumption. Values, however, 
are fully maintained. The imports are not so large as antici- 
pated, averaging about 8000 tons per working day. As the call 
for hematite pig iron, however, is likely to be heavy in the 
remaining months of the year a substantial revival in the ore 
import trade may probably be experienced. Rubio ore of 
50 per cent. quality is at 23s.ex ship Tees, and values of other 
foreign ore are based on that price. The freight rate from Bilbao 
to Middlesbrough is advanced to 7s. 6d. per ton, a higher figure 
than has been reported since 1900. Sales of coke have been 
very few this week, but the price is maintained at 21s. and 
upwards for average blast furnace kinds delivered at Teesside 
works. 


Manufactured Iron and Steel. 

All branches of the manufactured iron and steel trades 
are in a most healthy state, and the outlook is excellent. There 
has been very little done this week. The iron and steel works 
are all closed, as are the works of the principal consumers, 
such as shipbuilders, engineers, boilermakers, &c. The manu- 
facturers of all descriptions have excellent order books. Quota- 
tions show a marked upward tendency, and further advances 
are expected at any time. Common iron bars are £8 5s.; best 
bars, £8 12s. 6d.; best best bars, £9; packing iron, £6 5s.; 
iron ship plates, £8 ; iron girder plates, £8 5s.; iron boiler plates, 
£8 12s. 6d.; iron ship angles, £8 5s.; iron ship rivets, £9 10s.; 
steel bars, basic, £7 15s.; steel bars, Siemens, £8 5s.; steel ship 
plates, £8; steel ship angles, £7 7s. 6d.; steel boiler plates, 
£8 15s.; steel strip, £7 12s. 6d.; steel hoops, £7 15s.; steel 
joists, £6 17s. 6d., all less the customary 2} per cent. discount. 
Cast iron columns are £6 15s.; cast iron railway chairs, £3 17s. 6d. 
light iron rails, £6 15s.; heavy steel rails, £6 7s. 6d.; and steel 
railway sleepers, £7, all net at works. Iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, stand at £12 10s., 
f.o.b., less 4 per cent. 


Coal and Coke. 
The coal and coke market rules quiet, and the tendency 


considerable quantities of prompt coals are being thrown on 
the market, and for these there is little or no competition. 
Durham gas coals keep firm, and are likely to maintain their 
position for some time, and coking and bunker coais are again 
very firm. For this week there is a little more coking unscreened 
coal on the market, but the quotation remains at 12s. 6d., with 
smalls at 12s. Best qualities of Durham gas coals are quoted 
about 12s. 9d. per ton f.o.b., and seconds from 12s. to 12s. 6d. 
A brisk demand for bunker coals is reported, and the price of 
ordinaries is up to 12s., with best bunkers at 12s. 9d. f.o.b. 
A contract for 30,000 tons of best Durham bunkers has been 
effected for delivery in monthly quantities over next year at 
12s, 9d. per ton. The prices of coke have become stiffer ; in 
fact, 23s. f.o.b. has now to be paid for best foundry coke, 21s. 
for medium foundry coke, and 20s. per ton f.o.b. for gas coke. 


Shipbuilding. 

Many of the shipyards on Teesside are closed this week 
in consequence of local trade holidays. Builders’ prospects 
are exceedingiy bright, and some have orders to keep them 
fully employed for over two years. The ship repairing trade 
continues satisfactory. The s.s. Braemont, of Glasgow, has 
been put in the public dock at West Hartlepool. The damage 
is very serious and will practicall itate a new bottom, 
together with the renewals of the main parts of the engines. 











NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Pig Iron Warrant Business. 

A LARGE business has been done in Cleveland warrants 
on Glasgow Exchange since last report, but on several days a 
lackening tendency has been felt. The wants of consumers are 
believed to be fairly well met for the present, and there has also 
been less buying for future delivery. It is noticeable that while 
shipments have been more satisfactory, the reduction in stocks 
has been checked, and at the beginning of the present week a 
small increase in the stores took place. While the compara- 
tively high prices tend to restrict the operations of consumers, 
speculative dealing is recognised to be attended with hazard. 
The close of the holiday season in the South is expected to 
furnish an indication of the actual nature of the legitimate 
demand. Cleveland warrants have sold from 61s. 34d. to 
61s. 114d. cash, 61s. 44d. to 62s. 24d. one month, and 61s. 11d. 
to 62s. 6d. three months, and purehases have also been made up 
to 61s. 84d. for delivery in October. The consumption of ordi- 
nary Cleveland iron in Scotland appears to be fully maintained. 


Scotch Pig Iron Trade. 

The output of ordinary and special brands in Scotland 
shows no change in amount, and it is understood that an equiva- 
lent quantity of iron at least is going into consumption. Certain 
brands are reported to be so scarce as to be practically unobtain- 
able from makers; but in some of these cases merchants are 
offering to sell at 6d. to 1s. below makers’ quotations. There 
are eighty-eight furnaces in blast in Scotland, compared with 
eighty-two at this time last year. Govan and Monkland are quoted 
f.a.s. at Glasgow, Nos. 1, 69s. 6d.; Nos. 3, 68s.; Carnbroe, No. 1, 
73s. 6d.; No. 3, 69s. 6d.; Clyde, Calder, and Langloan, Nos. 1, 
76s. 6d.; Nos. 3, 71s. 6d.; Summerlee, No. 1, 76s. 6d.; No. 3, 
72s. 6d.; Gartsherrie, No. 1, 77s.; No. 3, 72s.; Coitness, No. 1, 
93s. 6d.; No. 3, 73s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 
69s. 6d.; No. 3, 68s. 6d.; Glengarnock, at Ardrossan, No. 1, 
78s.; No. 3, 73s.; Dalmellington, at Ayr, No. 1, 71s.; No. 3, 
69s.; Shotts, at Leith, No. 1, 76s.; No. 3, 72s.; Carron, at 
Grangemouth, No. 1, 77s.; No. 3, 72s. perton. The shipments 
of Scotch pig iron show a considerable increase in the past week, 
but the extra quantity has been sent coastwise, and the foreign 
shipments have not increased to the extent that might have been 
expected. 





Strong Demand for Hematite Pig Iron. 

The consumption of hematite pig iron in Scotland is 
very large. Some authorities put it at 28,000 to 30,000 tons per 
week. Current output in Scotland amounts to from 14,000 to 
15,000 tons per week, and the remainder is either withdrawn 
from store or imported from England. The prices of Cumber- 
land hematite are comparatively high, owing to a scarcity of 
the iron, makers quoting 79s. 6d. to 80s., while the latest trans- 
actions in warrants at 77s. cash, 77s. 3d. one menth, and 77s. 6d. 
three months, f.o.b. Cumberland ports, show,an advance of 
ls. per ton on former business. Cleveland hematite is obtain- 
able about 75s. to 75s. 6d. f.o.b. Middlesbrough, and there is 
far more of it used in Scotland than of Cumberland iron. There 
are practically no stocks of this iron, however, now in existence. 
The Scotch makers quote 81s. per ton, although merchants 
report that business has been done at 80s. for this year’s delivery, 
It is admitted that nothing less than 81s. is asked for forward deli- 
very, and in some cases even higher figures are quoted. The 
demand for basic iron has led to the transference of one furnace 
from hematite to basic iron at Glengarnock, and there are now 
forty-seven furnaces making hematite, thirty-seven ordinary 
and special brands, and four basic iron in Scotland. The prices 
of Scotch hematite noted above are for delivery in railway 
wagons at West of Scotland steel works. 


Finished Iron and Steel. 

The continued activity in the iron and steel finished 
departments and the large amount of work on hand have 
rendered makers comparatively independent of the current 
orders coming into the market. In the case of finished iron, 
the new work available is reported to have lately fallen away 
to”some extent. Prices of finished iron are now so high as to 
lead users and shippers to consider very seriously the monetary 
question, and to give out orders only for urgent business. The 
position of the steel makers is regarded as more secure than that 
of the makers of malleable iron. Orders for angles, plates and 
sections are coming to hand quite freely in the steel trade, and 
the demand for abroad is ——— well maintained. The 
orders in hand will guarantee full employment for many months 
tocome. The tube makers are very busy, and they are reported 
to be receiving good orders for future delivery, notwithstanding 
that there has been a further increase in prices. 


The Ironfounding and Engineering Trades. 

There is great activity in most departments of the 
engineering trades, and in many cases work is being delayed 
by the strike of apprentices against the charges of the Insurance 
Act. The lads are demanding advances of Is. to Is. 6d. per 
week on their wages, and while the employers have held together 
in resisting their demands, the strikers have shown a great 
amount of determination, and the agitation has become general 
throughout the engineering centres offScotland. There is a 
full supply of work in the locomotive shops. Railway and other 
engineers who supply specialities in connection with ship- 
building and other departments have not been able to meet 
the demands made upon them. Marine engineers are very 
busy with a lot of work still to overtake. Bridge builders are 
reported to have booked good orders for abroad. 


The Coal Trade. 

The different branches of the coal trade are actively 
employed, and a sound, as well as extensive, business is being 
done. Large and steady supplies from the collieries have 
tended to check the upward movement in prices, but recent 
quotations are fully maintained. The shipments, both foreign 
and coastwise, are on an extensive scale, and very heavy supplies 





is easier. Prompt tonnage is very scarce and consequently 


are taken by home manufacturing consumers. 
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WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Award of Lord St. Aldwyn. 

A MEETING of the Joint District Board for the coal 
trade of South Wales and Monmouthshire was held in Cardiff 
on Monday, when the chief business was to consider applica- 
tions made by several groups of colliery owners for special treat- 
ment under the Minimum Wage Act. In his award Lord St. 
Aldwyn only fixed special rates as far as the Pembrokeshire 
collieries were concerned,and the new application practically 
constituted an endeavour on the part of the applicants to be 
also exempted from payment of the full rates applicable generally 
in the South Wales coalfield. After hearing arguments on both 
sides the chairman decided to give his decision at another meet- 
ing of the Board to be held shortly. 


Cardiff, August 19. 

Business was regarded during the week as having been 
conducted on narrow lines, but the general tone taken upon the 
whole showed decided steadiness, and the tendency all round 
was towards further improvement. At the close of the week, 
however, the position became somewhat unsettled, and difficulty 
was found in bringing transactions to a head, as buyers’ and 
sellers’ notions were somewhat far apart. Owners stated that 
the majority had been well sold, and this strengthened their 
position and gave them the best of matters. The outlook was 
regarded as extremely cheerful, and forward loading enhanced 
figures This applied particularly to contracts over this and 
next year, but no important business was concluded, the ten- 
dency being to pursue a waiting policy. In the small steam coal 
section of the market very firm conditions were again in evidence, 
and owners carried top prices easily. 


The State of the Coal Trade. 

Cardiff, August 20th: Very little change in the con- 
dition of business. Sellers were able to maintain easily the 
recent top figures forall descriptions of large and small steams, 
and as regards the future they were confident. Some coal- 
owners emphatically gave their opinion that steady trade was 
now certain to continue to the end of the year. Tonnage in 
fair supply. Latest quotations: Best large Admiralty steam, 
17s. 3d. to 17s. 6d.; best seconds, 16s. 6d. to 17s.; seconds, 
15s. 9d. to 16s. 3d.; ordinaries, 13s. 3d. to 15s. 9d.; best drys, 
l7s. to 17s. 6d.; ordinary drys, 15s. to 15s. 6d.; best bunker 
smalls, lls. to lls. 6d.; best ordinaries, 10s. 6d. to lls.; cargo 
smalls, 9s. 9d. to 10s. 3d.; inferiors, 9s. to 9s. 6d.; washed smalls, 
lls. 6d. to lls. 9d.; best Monmouthshire black vein, 16s. to 
16s. 3d.; ordinary Western Valleys, 15s. to 15s. 3d.; best 
Eastern Valleys, 14s. 3d. to 14s. 6d.; seconds, 14s. to 14s. 3d. 
Bituminous : Best households, 18s. to 18s. 3d.; good households, 
17s. to 17s. 3d.; No. 3 Rhondda, 17s. to ‘17s. 6d.; smalls, 12s. to 
12s. 6d.; No. 2 Rhondda, 13s. 3d. to 13s. 6d.; through, 11s. 3d. 
to lls. 6d.; No. 2 smalls, 9s. to 9s. 6d. Patent fuel, 18s. to 
18s. 6d. Coke: Special foundry, 27s. to 28s.; good foundry, 
22s. to 25s.; furnace, 19s. to 21s. Pitwood, 24s. 6d. to 25s. 


Newport (Mon.). 

August 20th: Tonnage not so good to-day, but coal 
market not materially affected, only small quantities of free 
coal available for early delivery ; Monmouthshire black veins 
were a steady market on the basis of recent business. Latest : 
Best Newport black vein, lis. 9d. to 16s.; Western Valleys, 
14s. 9d. to 15s.; Eastern, 14s. to 14s. 3d.; other sorts, 13s. 9d. 
to 14s.; best smalls, 10s. to 10s. 6d.; seconds, 9s. to 9s. 6d. 
Bituminous: Best house, 17s. to 17s. 6d.; seconds, 16s. to 
l6s. 6d. Patent fuel, 17s. 6d. to 18s. Pitwood, 24s. 6d. to 25s. 


Swansea. 

On the 20th, little activity was shown in the anthracite 
market, but generally speaking collieries were well provided 
with stems; Swansea Valley, large, strong; colliery-screened 
eobbles receding; machine-made cobbles scarce, values well 
upheld ; machine-made nuts and beans level; peas steady to 
strong; rubbly culm easing. In steam coal, large in good 
demand, prices stiffening. Anthracite coal: Best malting, 
large, 23s. to 25s. net ; seconds, 20s. to 22s. 6d. net; big vein, 
17s. to 19s., less 2}; red vein, 13s. to 14s. 6d., less 2} ; machine- 
made cobbles, 22s. to 24s. net; Paris nuts, 23s. to 25s. 6d. net ; 
French nuts, 23s. to 25s. 6d. net ; German nuts, 23s. to 25s. 6d. 
net; beans, 2ls. to 23s. 6d. net; machine-made peas, 13s. 
to 14s. 6d. net ; rubbly culm, 7s. 6d. to 8s., less 24; duff, 5s. 6d. 
to 5s. 9d. net. Steam coal: Best large, 18s. 9d. to 19s.; seconds, 
l4s. 6d. to 15s. 3d.; bunkers, 10s. 9d. to lls. 6d.; small, 9s. 3d. 
to 10s. 6d., all less 24. Bituminous: No. 3 Rhondda, 17s. 6d. 
to 18s. 6d.; through, 15s. to 16s. 6d.; small, 12s. 6d. to 13s. 3d.; 
No. 2 Rhondda, 14s. to 15s. 6d.; through, 10s. 9d. to 11s. 6d.; 
small, 9s. 6d. to 10s. 6d., all less 24. Patent fuel, 17s. to 18s., 
less 24. 








Iron and Steel. 

Business was very brisk at Dowlais last week, and all 
departments were worked vigorously until the afternoon of 
Saturday; the furnaces were particularly busy and the several 
mills were quite as actively engaged. The pig iron market, 
August 20th, at Swansea was reported strong ; steel bar makers 
very firm in their prices; some business done at £5 12s. 6d. 
Quotations :—Steel bars: Bessemer, £5 12s. 6d. to £5 15s.; 
Siemens, £5 lis. to £5 17s. 6d.; hematite mixed numbers, 
77s. 14d. cash, 77s. 5d. month; Middlesbrough, 61s. 6d. cash, 
61s. 94d. month; Scotch, 67s. 6d. cash, 67s. 94d. month ; 
Welsh hematite, 80s. to 82s.'6d. dd.; East Coast hematite, 
8Is. c.i.f.; West Coast hematite, 82s. c.i.f. 


Tin-plate. 

Shipments last week were highly satisfactory. After 
the stop week, which had the desired effect of materially reducing 
stocks, the steel works generally have been very busy, and in 
several quarters, notably Llanelly, the demand for local bars 
has been greater than the local supply. Most of the manufac- 
turers are well booked ahead. Ordinary bars, 14s. 9d.; C.A. 
roofing sheets, 30 g., £9 5s.; big sheets for galvanising, 30 g., 
£9 5s.; finished black plates, £11 10s. per ton; galvanised 
sheets, 24 g., £12 2s. 6d. to £12 5s. Block tin, £211 5s. cash 
and £209 3s. month. Other quotations: Copper, £78 10s. 
cash and three months; Lead: English, £20; Spanish, 
£19 12s. 6d. Spelter, £26 5s. perton. Silver, 28}4d. per ounce. 





NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THE business in iron and steel has remained strong 
and satisfactory as in previous weeks, and there is good reason 
to expect a brisk autumn trade. On foreign account a very 
lively inquiry comes in. At a meeting of the Siegerland Pig 
Iron Convention on August 13th inland consumers were 
stated to have already entirely covered their demand for this 
year, but additional orders continue to be placed. Owing to 
satisfactory accounts from England and America, a very strong 
tone was felt in exports. In a few instances inquiries for next 
year’s delivery have come in already. Stocks of raw iron 
have further decreased. Purchases continue extensive in manu- 
factured iron, and rates are stiff: 


The Steel Convention. 

In July this year deliveries of the Steel Convention 
were 541,614 t., as compared with 612,903 t.in June of this year, 
and 461,357 t. in July, 1911. This shows a decrease in deliveries 
of 71,289 t. when compared with June this year, and 80,257 t. 
with July, 1911. Of this year’s deliveries in July 154,083 t. were 
semi-finished steel, as compared with 167,647 t. in June, and 
129,280 t. in July, 1911; railway material 175,627 t., as compared 
with 214,824 t. in June this year, and 154,542 t. in July, 1911; 
sectional iron 211,805 t., as compared with 230,432 t. in June, 
and 177,535 t. in July, 1911. 


List Quotations. 

The following are the current list rates per ton free at 
works :—Raw spathose iron ore, M.12.20; roasted ditto, 
M.17.50; Nassau red iron ore, 50 per cent. contents, M.14.50 
net at mines; spiegeleisen, 10 to 12 per cent. grade, M.77; 
white forge pig, M.65; iron for steel making, M.68 to M.70; 
German Bessemers, M.77.50; Luxemburg foundry pig, No. 3, 
M.56 to M.58 ; German foundry pig, No. 1, M.73.50; the same 
No. 3, M.70; German hematite, M.77.50 ; common basic bars, 
M.119 to M.124; iron bars, M.140 to M.143; basic hoops, 
M.140 to M.145; common steel plates, M.132 to M.135; steel 
plates for boiler-making purposes, M.142 to M.145; sheets, 
M.140 to M.147; drawn iron or steel wire, M.127.50. 


Coal in Germany. 

Particularly good reports come in from Silesia. Pro- 
duction in pit coal is considerably higher than at this time last 
year, and home requirements are more extensive, especially 
those for industrial purposes. To Austria-Hungary and to 
Russia large supplies are being sent, and an advance in prices 
is generally anticipated in consequence of the strong and improv- 
ing tone of the coal trade in Silesia. August demand, as usual, 
is particularly strong, because the winter advances will come 
into force on September Ist. What has been said of coal also 
applies to coke. In the Rhenish-Westphalian coal producing 
districts the demand for all descriptions of fuel is regular, and 
pretty extensive, but the higher output has caused stocks to 
increase in some instances. 


Austria-Hungary. 

Both raw and manufactured iron sell freely, and the 
good harvest prospects have caused the tendency of prices to 
stiffen perceptibly. Plenty of work is coming in at the machine 
shops, and in the building department. There is nothing to 
relate of the Austro-Hungarian coal market, the satisfactory 
position of previous months having been well maintained. 


Firmness on the Belgian Iron Market. 

The pig iron trade, and also the business in manu- 
factured iron, have been brisk, and well engaged. There is, 
generally, more animation felt, and rates have shown more 
firmness, bars for export standing at £5 14s. f.o.b. Antwerp, 
while girders are quoted £5 11s., rods, £6 3s., and plates £6 11s. 
p.t. and more. In inland quotations no change has taken 
place. Engine coal is extremely firm in Belgium, and most 
sorts of dry coal have advanced in price. Briquettes are easily 
disposed of at 22f. to 24f. p.t. Comparatively few large sales 
have been made in house coal, consumers being rather reluctant 
to place large contracts at the ruling quotations. ‘Tétes de 
Moineau are neglected. 


Rising Tone in France. 

All varieties of pig iron were raised 2f. p.t., but this 
had been anticipated, and purchases have not been at all affected 
by the advanced rates. An all-round upward movement can 
be noticed. In the Nord a rise of 5f. p.t. for steel and for mer- 
chant iron has been announced. Plates have been realising 
higher prices than in previous weeks on the Paris market. 
Rolling stock is very briskly called for. The Paris-Lyon Medi- 
terranean Railway has ordered a further batch of 4000 wagons 
of different types, and the Est Railway has entered into nego- 
tiations with the respective shops concerning the supply of 
10,000 passenger cars and luggage vans. An interesting account 
given in Industrie shows that the French mining and iron 
industry has been very rapidly increasing during the last ten 
years, output in pit coal, for instance, being 33.40 million tons 
in 1900, 37.63 million tons in 1910, and 38.64 million tons in 
1911. The value at the same time rose from 46.4 million francs 
to 57.9 million francs. Belgian output in pit coal, on the other 
hand, has hardly increased, being 23.46 million tons for 1900 
and 23.52 million tons for 1909. During the first six months 
in 1910 11.83 million tons coal were produced in Belgium, 
and during the first six months of 1911 only 11.57 million tons. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 14th. 

THE extraordinary activity reported during several weeks 
past in iron and steel and in the manufactured products into 
which they chiefly enter still continues, with an upward tendency 
in prices. The demand for coal and coke taxes mining and oven 
capacity, and the enormous production is absorbed as delivered. 
A 15,000-ton order for coke was accepted at 2.30 dols. In- 
quiries are numerous. The July bookings of the United States 
Steel Corporation were 5000 tons per day in excess of deliveries. 
The present unfilled business is in excess of 6,000,000 tons. 
July is usually the dullest month of the year, but this year it 
has been the most active, which is due to tle heavy railroad 
demand. Much railroad work is contemplated, especially in 
the North-West, where agricultural conditions are the source 
of demand. There is considerabled ouble-tracking and exten- 
sion of branch lines. Canadian construction requirements 
are also enormous. The calls for more labour have been only 
partially responded to in the mills and on the farms. Common 
labour is paid higher prices than ever. The car plants are 
shipping their finished work as fast as it is completed, and 
with capacity sold far ahead, new orders, no matter how urgent, 
have to take a delayed course. The last important ship- 
building order covers seven ships upon which the utmost 
haste is demanded. The latest export rail orders call for 12,000 
tons, of which 5000 tons go to Cuba. Rail orders for the past 
ten days reach 300,000 tons, with pending inquiries for 200,000 
tons, most for 1913 delivery. Oversold conditions generally 
prevail. Agricultural implement works are similarly crowded, 
and contracts to furnish these factories extend well into 1913. 
It is becoming more difficult to secure the acceptance of new 
business, especially for forward delivery, owing to the un- 
certainty as to the course of prices in the meantime. Many 
steel plate mills have refused new business for the present. 
The rail mills will take everything they can get, as prices are 
fixed. A little further advance in pig will give a number of 
furnaces a chance to blow in. Copper melters are pretty well 
covered for September and October. The foreign fortnightly 
statistics to be published to-morrow will give a basis for market 
manipulation. Sellers are willing to let the market drift as it 
will. 








CATALOGUES. 


W. A. WaLBEerR anv Co., 38, Victoria-street, Westminster, 
S.W.—This company has sent us a copy of its catalogue No. 21. 
It illustrates and describes “‘Thule”’ high-speed shaping 








machines. The special features of these shapers are the extreme 
length of the feeds and the useful range of attachments for 
various classes of work. The publication is well illustrated. 

Tue Inp1a RuBBER, GUTTA-PERCHA AND TELEGRAPH Works 
Company, Limited, Silvertown, London, E.—A new catalogue 
just issued by this firm has reference to ebonite tubing, pumps 
and taps aad other articles for use in chemical and vinegar 
works for hydrochloric, muriatic or acetic acids. The catalogue 
is well illustrated, and prices, dimensions and other particulars 
of interest to buyers are included. 

A WELL got up catalogue having reference to railway and 
other wagons has been sent to us by the firm of McLachlan and 
Co., Limited, of Darlington. The railway wagons dealt with 
are suitable for coke, coal, lime, salt, rails, timber, general 
goods, iron ore, ballast, &e. There are also illustrations of tank 
wagons, various classes of steel hopper wagons, steel platform 
wagons, end tip wagons, and so forth. We cannot refer to 
everything dealt with in the catalogue, but we may say that the 
company manufactures railway wagons of every description 
in iron, steel and wood, also contractors’ wagons, contractors’ 
mining and colliery tubs, metal bogies of all kinds, and small 
wagons for ironworks, &c., tar tanks, coke barrows, &c., and 
forgings of every kind up to 5 ewt. 

THe WESTINGHOUSE BRAKE Company, Limited, 82, York- 
road, King’s Cross, London, N.—A catalogue dealing with oil 
engines has reached us. It is stated in the preface that since the 
issue of the third edition of the firm’s catalogue the demand for 
Cross oil engines has shown a gratifying increase, and, profiting 
by experiences gained in earlier installations, the firm has intro- 
duced a number of modifications and improvements, which, 
whilst leaving unchanged the fundamental principle upon which 
these engines are constructed, have resulted in even greater 
efficiency and reliability in service. The illustrations given indi- 
cate the extreme simplicity which is the characteristic of the 
Cross oil engine, and which renders it independent of skilled 
labour in operation. We understand that the firm is building 
this engine in single and multi-cylinder types in sizes from 
5 horse-power upwards, for both stationary and marine work. 


THE SUBMARINE SigNaLt Company, Friars House, New 
Broad-street, London, E.C.—This firm has sent us a copy of its 
latest publication dealing with submarine signalling. It gives 
particulars of the various ships now equipped with this apparatus. 
The pamphlet also contains a complete list of the stations fitted 
with submarine bells. No fewer than 122 stations for sending 
signals are now erected or on order, and nearly 900 ships are 
equipped with the firm’s receiving apparatus. These facts, 
it is maintained, prove that submarine signalling is now accepted 
as a necessary aid to navigation by the most important shipping 
companies, and the directors of the Submarine Signalling 
Company believe that it only remains for them to place the 
system before shipowners in general to ensure its adoption 
by all classes of shipping. We understand that an endeavour 
is being made to persuade the lighting authorities of the Colonies 
and foreign countries to extend the system of submarine signal- 
ling, and to this end the firm is shortly sending one of its engi- 
neers to South Africa and Australasia. The pamphlet does 
not attempt to describe the details of submarine signalling, 
but we are asked to state that the firm is always ready to 
answer any questions that may be asked, and if necessary to 
send a representative for that purpose. 

THe British TxHomson-Hovuston Company, Limited, of 
Rugby, has sent us a catalogue descriptive of ‘“* Fabroil ,” 
noiseless pinions. It is claimed that there are many advantages 
apart from noiselessness to be gained by the use of these pinions, 
They are said to require no lubrication, and after running for a 
short time the teeth assume a highly polished surface, which 
greatly reduces the friction between the pinion and the metal 
gear. Their strength is also claimed to be greater than that of 
any other non-metallic gear. This is due to a measure of flexibility 
of the teeth, which allows of a good bearing surface across the 
full width of theface. These gears will run at high speeds without 
vibration, and absorb shocks sufficient to strip the teeth of 
a cast iron pinion or to cause a brass pinion rapidly to lose its 
shape and consequently give trouble. The blanks from which 
these pinions are cut consist essentially of a special fabric com- 
pressed between steel “ shrouds,’ the whole structure being 
held together by threaded rivets, or in the case of small pinions 
by threaded sleeves. The teeth are cut to the 144 deg. involute 
system according to Brown and Sharp’s standard, diametral 
pitch being the basis of measurement. After the blanks are 
assembled and machined they are impregnated with oil, and 
again after the teeth are cut, thus rendering them self-lubricat- 
ing, impervious to moisture, and proof against atmospheric 
conditions. They are also claimed to be proof against injury 
by vermin and insects. 

Tue LipcERwoop MANvFactuRING Company, 96, Liberty- 
street, New York.—This company has sent us a copy of its 
1912 edition of the derrick catalogue, entitled ‘* Lidgerwood 
Derricks, Derrick Fittings and Derrick Engines.’’ Lidgerwood 
derrick irons are made under the patents of Edward F. Terry. 
Their main feature is the use of a universal ball and socket 
connection between the mast step and foot block. This, it 
is claimed, makes it impossible for the mast to bind even if the 
original setting of the derrick is uneven or the foundation 
settles unevenly during use. Many minor changes have been 
introduced in the design of the foot blocks, mast steps, mast 
head irons, goose necks and spider plates, all of which are said 
to increase the strength and efficiency or tend toward eliminat- 
ing danger. One feature of improvement in details is the adop- 
tion of uniform diameters for sheave pins for all sheaves in each 
size of standard derricks, so that sheaves may be shifted as 
desired from one part of the derrick to another or between 
derricks and rigging blocks. Standard designs for both guy 
and stiff leg derricks for operating grab buckets are shown, 
and full lists of irons and rigging data are given. All the 
standard types of steam and electric hoists used for derrick work 
are illustrated, described and tabulated. The Lidgerwood 
electric portable warehouse crane is shown, also the Lidgerwood 
Crawford excavator, wire rope blocks, sheaves, wire rope and 
wire rope fittings. Half-tone illustrations show Lidgerwood 
derricks erecting the Woolworth Building, the Municipal 
Building, the Hotel McAlpin, the new Post-office, &e. The book 
is admirably printed and well bound. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


HAVING, through expansion of their business, found it neces- 
sary to acquire increased accommodation, W. H. Willcox and 
Co., Limited, have taken a building adjoining their main ware- 
houses, 32, 34, and 36, Southwark-street, viz., 38, and are 
removing there on August 27th. Their registered offices will 
in future be at No. 38. 








ENGINEERING EXHIBITION AND Bristot.—It is intended 
to hold an engineering and allied trades exhibition at the Coli- 
seum, Bristol, from February Ist to 22nd next. Particulars 
ean be obtained from Mr. Chas. Howes, Centre-chambers, 
Bristol. 


Contracts.—Messrs. F. J. Trewent and Proctor have received 
orders to fit the new large British battle-cruiser Tiger with 
ten of their latest pattern improved (See’s) patented ash ejectors. 
This firm, in addition to fitting its apparatus to numerous 
other British warships now being built, is also supplying ash 
ejectors for Japanese, Brazilian, Chilian, Turkish, Austrian, 
and other war vessels at present under construction, 


Ava. 23, 1912 


THE ENGINEER 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from abroad the name and address 
of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-ofice Sale Branch, 
25, South ypton-building » Chaeeery-tone, London, W.C., at 8d. each. 








The first date given is the date of pa per weer the second date at the 
end of the a 13 the date of the advertisement of the acceptance 
of the complete Specification. 


Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 


STEAM GENERATORS. 


16,765, July 21st, 1911.—IMPROVEMENTS IN AND RELATING 
to WATER-TUBE Borers, Frederick Pomeroy Palen and 
William Burlingham, Newport News, Warwick, Virginia. 

A indicates the side walls of the furnaces, B the lower water 
drums. The combined steam and water drum D is placed 
centrally above the water drums, and contains the perforated 
tube plate E. The tubes may be withdrawn into the steam 
drum for removal as represented by the dotted lines F. The 
passage for the circulation of gases from the furnace between the 
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generating tubes to the secondary combustion chambers is 
formed by the baffle plates H andI. The secondary combustion 
chambers are formed by the casings K, and the passage for the 
gases from the secondary combustion chambers around the 
generating tubes is formed by the baffle plates H, I, and M. 
The superheater tubes S receive the steam through the piping 
O from the steam drum, after which the steam passes through the 
superheater tubes and the pipe L. Apparently tubes within the 
furnace walls are connected to the water and steam drums by 
the circulating pipes X and Y.—July 3lst, 1912. 


19,320. August 29th, 1911.—Improvep Draucut REGULATOR 
FOR BorLeR FURNACES AND THE LIKE, Heinrich Robinet, 
of Wasselnheim, Elsass, Germany. 

The damper A is suspended on a cord B which is put in motion 
by a pulley C, having upon it a toothed segment D. This 
toothed segment is turned by means of a worm E, which is 
actuated by two motors FG rotating separately in opposite 
directions. With the aid of a hand crank H the turning of the 
segment can also be effected by hand. Upon the pulley or the 
toothed segment are placed projections I K, of which the pro- 
jection K is adjustable at will. The projections act upon the 
pivoted levers L M carrying contacts dipping into the mercury 
pots NO or PQ. The-motions of the levers L M are limited by 






































the projections R 8. By connecting wires the contacts T U V W 
of a pressure gauge X are connected with the mercury pots, the 
motors and the source of current Y. The pointer Z of the 
pressure gauge is expanded into a rectangular frame which 
carries pivotally an inner frame R!. A contact roller S! is 
mounted in this inner frame. The pivots of the roller are at 
right angles to those of the inner frame. The contact roller 
runs on adjustable contact strips on the pressure gauge. The 
contact strips M'N! and O! P' are so adjusted that the inter- 
space is at the point of the normal pressure. The action of the 
gear is self-explanatory.—July 31st, 1912. 


3534. February 12th, 1912.—IMPROVEMENTS IN OR RELATING 
ro VerRtTIcAL Borters, Valdemar Giertsen, Mechanical 
Engineer, of Laxevaags Maskin and Jernskibsbyggeri, 
Bergen, Norway. 

The fire-box plate A is connected to the cylindrical shell 
lates B by bottom plates C having upwardly turned flanges. 
he flanges may also be turned downwardly. The shell plates 





are extended a little distance below the bottom plates, but may 
also terminate at about the same height as the bottom plates, 
in which case there is riveted to the outer side of the boiler a 
plate ring serving simultaneously as a foot plate for the boiler 
and to compensate for the mud hole equipment. This arrange- 
ment secures that when the bottom plate flanges are turned 
upwards there will be an external as well as an internal caulking 
seam around the bottom plates. By this arrangement the 
following advantages are obtained :—The useless parts at the 
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bottom are eliminated, mud collectors only remaining below 
the grate. The boiler will be shallower, and with otherwise 
the same dimensions a larger heating surface will be obtained 
than in any other vertical boiler with horizontal fire tubes. The 
cleaning of the boiler will be easy ; it will be easy to move within 
the boiler, and its bottom can be more readily cleaned than 
that of any other boiler. The fire-box will be readily exchange- 
able and the boiler considerably cheaper to construct than 
similar boilers with the same heating surface. The fire-box 
may be given a superficial inspection without entering the 
boiler, as it will only be necessary to open the mud pockets..— 


| July 3ist, 1912. 





PUMPING AND BLOWING. 


26,766. November 30th, 1911.—-IMpROVEMENTS IN OR RELATING 
TO PROPELLER OR CENTRIFUGAL Pumps, Eigil Aage Hansen, 
engineer, of 32, N. Fasanvej, Frederiksberg, Denmark, 
and Anders Peder Marius Pedersen, of 3, Hostrupsvej, 
Frederiksberg, Denmark. 

A construction according to the invention is shown in the 
accompanying drawing, which shows a propeller pump in partial 
longitudinal section. The shaft on which the pulley A is fixed 
is designated by B. The shaft rotates in bearings on brackets 
C and extends into the casing through a bearing in the end wall. 
The propeller comprises the conical spindle D, which carries a 
double-threaded helix E, the breadth of the blades of which 
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increases rearwards according to a conical surface tapering 
towards the end. At the rear the spindle D is screwed on the 
shaft B. The propeller is surrounded by a conical casing com- 
prising two parts, the conical fore part F and the cylindrical 
rear part G, which is secured to the frame. The two parts F 
and G are held together by the screw ring H so that the parts 
can easily be disconnected. The inside conical surface in the 
casing has two helical projections I commencing at the entrance 
opening J of the casing and ending at the exit opening K. The 
liquid which is sucked in through the opening J is by means of 
the centrifugal force hurled out against the conical wall of the 
casing, wherein it will follow the threads, and is finally pressed 
up through the exit opening K.—July 31st, 1912. 


25,715. November 17th, 1911.—IMPROVEMENTS IN OR RELATING 
TO DELIVERY VALVES FOR AIR ComPREssoRs, James Dunlop, 
of 69, Armadale-street, Dennistoun, Glasgow. 

The delivery valve comprises a comparatively thin plate or 
dise A which rests normally on a perforated seat B in the valve 
chest C of the compressor, being adapted to be guided by means 
of pins. The valve A is guided by means of bushes D, which are 
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fixed in relation to the valve and its seat by means of nuts E 
on pins F passing through the bushes and threaded into an annu- 
lar ring G which is shown surrounding the piston H of the com- 
pressor and serving as a guard ring or stop for the ring-shaped 
inlet valve A!. The lift of the valve A is limited by a flat face 





I on an inwardly projecting member J preferably secured to the 
valve chest cover K, which face I is provided with grooves L 
so formed that when the valve A engages with the face I it cuts 
off communication between the valve chest C and the grooves L. 
In communication with the grooves and with passages M con- 
nected therewith there is a pipe (not shown) leading to the atmos- 
phere, the pipe having a stop cock or valve which, on being 
opened, permits the compressed air in the grooves L to be 
exhausted, whereby the plate or disc A constituting the delivery 
valve is held against the grooved face I, thereby controlling the 
output of the compressor. In order that the lift of the delivery 
valve will be as small as possible the valve is perforated, the 


| perforations N being arranged in zigzag fashion in relation to 


the perforations P in the valve seat, the discharge past the 
valve A being effected through the perforations N as well as at 
the edge of the valve.—July 31st, 1912. 


TELEGRAPHS AND TELEPHONES. 


23,334. October 23rd, 1911—AN IMPROVEMENT IN AND CON- 
NECTED witH Etecrric Insuxtators, George Fuller, and 
George John Andrew Fuller, of Woodland Works, Wick-lane, 
Old Ford-road, Bow, London, E. 

This invention relates to an insulator of a type in which the 
line wire is fixed to the insulator without the necessity of using 
binding wires. A horizontal slot is made towards the top at 
the side of the insulator, and at the end of the slot an enlarge- 
ment is provided of sufficient size to take retaining pieces. 





The retaining pieces are pressed into the enlargement so as to 
grip the wire after it is placed in its position. The insulator 
may be varied in material or shape and the retaining pieces 
may be of wood, metal, or other suitable material and either 
saturated or not with insulated and waterproof compounds. 
A is a porcelain insulator, B is the bolt which is screwed into the 
above insulator, C is the horizontal slot, D the enlargement into 
which the two retaining pieces made of wood saturated with 
ozokerit E and F have been pressed, G is the line wire.-—July 
31st, 1912. 


TRANSMISSION OF POWER. 


17,294. July 28th, 1911.—ImproveMENTs IN SUPPORTS FOR 
Etectric Conpuctors, Callender’s Cable and Construction 
Company, Limited, Electrical Engineers, and Charles 
Warre Kay, both of Hamilton House, Victoria Embankment 
London. 

The accompanying drawing shows a support made in accord- 
ance with the invention. A are struts which form the edges of a 
triangular pyramid on the apex of which is a vertical strut B. 
All these struts may be of wrought iron or steel tubes. The 
joint between the vertical strut B and the inclined struts A may 
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consist of a malleable cast iron spider with projecting pins or 
sockets set at suitable angles into which, or over which, the 
tubes forming the struts may be slipped. As all the struts, both 
vertical and inclined, are invariably in compression and never 
in tension, it is not necessary further to strengthen the joint by 
screwing or bolting. C are tension rods connecting the struts 
A to the strut B and provided, if desired, with springs D so as 
to allow the pole to sway slightly. The lower ends of the struts 
A are sunk in the ground and suitably anchored. F are brackets 
which carry the conductors.—July 31st, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


17,585. August 2nd, 1911.—ImMPpRovEMENTS IN BEeNcH VicEs, 
A. Ransome and Co., Limited, of Stanley Works, Newark- 
on-Trent, Nottinghamshire, and William Thomas Jones, 
of Glenbrook, London-road, Newark-on-Trent. 

. The object of this invention is to provide means of allowing 
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the jaws of the vice to keep approximately parallel irrespective 
of the amount of opening between the jaws, also means for 
facilitating the rapid opening and closing of the jaws. The lower 
end of the movable jaw A is provided with a pin B which rests 
within one of the series of notches or openings formed in the 
plates C and D which are fixed to the jaw E, When the jaws 
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are opened by unscrewing the screw L, until they assume an 
appreciable angle relatively to one another the whole of the front 
or movable jaw is lifted and the lower end is brought out until 
the pin D drops into the next notch or whichever of the notches 
required to bring the movable jaw again into an approximately 
parallel position. A modification is described.—July 31st, 1912. 


MISCELLANEOUS. 


22,535. October 12th, 1911.—IMPROVEMENTS IN OR RELATING 

to TusEs, The Yorkshire Copper Works, Limited, of Ponte- 
fract-road, Leeds, Yorkshire, and Kenneth Fraser, General 
Manager of the Yorkshire Copper Works, Limited. 

This invention relates to an improved form of tubing, intended 
more especially for condenser tubes, such improved tubing being 
designed to combine the strength and rigidity of a brass tube 
with the anti-corrosive properties of a copper or like tube. The 
invention consists essentially in making a brass tube or shell 
of suitable strength with a non-corrosive lining of copper or 
the like of suitable thickness. The outer shell may be either of 
ordinary brass or gun-metal, or of a special ductile gun-metal 
known as * gumal,” in combination with an inner lining either of 
copper or of some special non-corrosive alloy of which copper 
is the predominating constituent. The improved combination 
brass-and-copper tubing is drawn or formed by any convenient 
process, and is particularly suitable for condenser tubes and like 
purposes.—July 31st, 1912. 


6980. March 2Ist, 1912.—ImMPROVEMENTS IN OR CONNECTED 
witH INTERLOCKING CONCRETE SLABS OR BLocKs FoR USE 
in Burtpinc ConcrRETE WaLts, SHEET PiLiInG, GROINS 
AND OTHER Structures, Robert Henry Neal, of 4, Mor- 
timer-road, West Ealing. 

The slabs or blocks A are each formed with alternate over- 
lapping ends B B', and it is preferred that such ends are pro- 
vided with ribs or projections C which engage within the grooves 
or recesses D and interlock the slabs when in position. The 
overlapping ends B B' of the slabs are provided with perforations 
or eyes E by means of which they may be assembled and inter- 
locked on reinforced piles, pillars, columns, or posts F of any 









































desired form or construction according to the nature of the work 
to be carried out. The slabs are preferably reinforced in 
suitable manner, and the pillars F may also be of rein- 
forced concrete and of any suitable cross section. The over- 
lapping ends or lugs B B! of the slabs and the projections C 
thereon may be of any suitable shape and number, and if desired 
the upper and lower longitudinal contacting faces or edges of 
the slabs may be ribbed and grooved or recessed for facilitating 
interlocking of the slabs, or grooved or recessed for binding with 
cement placed between the slabs. The slabs can be of any length, 
size or shape. A modification is described.—July 31st, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,025,222. Liquip Pressure Reoutator, J. D. 
Champaign, Iul.—Filed March 18th, 1909 
There are thirteen claims, and the first sufficiently indicates 


Wallace, 


and means for supplying a liquid to and discharging the same 
from said pump, of a normally open valve in said supply means, 





said discharge means, and means for establishing a connection 
closing of said valve. 


1,025,251. Enoine Coonine Device, J Desmond, Chicago, lil., 
assiynor to W. S. Potwin, Chicago, Ill.—Filed Augusé 8th, 
1910. 


In this device there is an engine cylinder casting providing a 


upon its outer surface a plurality of integral ribs extending from 
end to end of the cylinder. 
cylinder to form independent conduits between the ribs. <A 
separable head casting, of substantially the diameter of the 
engine cylinder structure has a bottom portion for engagement 
over the upper end of the cylinder casting and surrounding casing 
to close the open-head end of the cylinder-casting, and provides 
above the bottom portion a head chamber liaving independent 





apertures through the bottom portion registering with the air 
conduits. An exhaust pipe integral with the head casting 
leads from the bottom to the side thereof through the head 
chamber, and a suitable valve and valve operating means is 
associated with the exhaust pipe. An air exhaust opening i- 
arranged in the opposite side of the head, and an ejector provides 


cylinder and an inlet for air. Means are provided whereby 
current between the inlet and outlet for products of combustion 
induces flow of air through the air inlet, and suitable piping con- 
nections are arranged between the air outlets of the head cast- 
ing and the air inlet of the ejector casing, and between the 
exhaust outlet of the head casting and the exhaust inlet of this 
ejector casing. 


1,025,291. Automatic Train Pipe Courtine, N. F. Néeder- 
lander, St. Louis, Mo., assignor to Westinghouse Automatic 
Air and Steam Coupler Company, St. Louis, Mo., a Cor- 
poration of IWinois.—Filed October 29th, 1906. 

In this invention a coupling head carries a gasket opening 
communicating with a pipe section, and there is a main resist- 








ance spring for extending this head. Means are provided for 
clamping two counter part heads together, and there is a pre- 
liminary spring for extending the head and releasing the clamp- 
ing device. 


1,025,332. Powrr TRANSMISSION MrcHaAnism, C. 
Chicago, Ill.—Filed July 25th, 1911. 
There are five claims. The first is as follows :—In a power 
transmission mechanism, a driving member and a driven mem- 
ber, an idle dise positioned for engagement with one face of the 


W. Taylor, 





driven member, a plurality of draw connectors eacli in operative 
engagement at one end with the idle dise and at the other with 
the driving member, to actuate the driven member in either 
direction and to permit the driven member to independently 





the nature of this invention :—The combination, with a pump 


means for closing said valve by an excess of liquid pressure in 


between said supply and discharge means subsequent to the 


central piston receiving chamber open at both ends and providing 


A cylindrical casing surrounds the 


1,025,342. TacnomeTerR, C H. Veeder, Hartford, Conn.. assignor 
to the Veeder Manufacturing Company, Hartford, Conn., 

a Corporation of Connecticut.—Filed May 3rd, 1911. 
In this invention there is the combination of a pump, a curved 


sit 
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Mite ‘ith, 





indicator tube having a connection to the pump, and a similarly 

curved reservoir tube having a connection at one end to the indi- 

cator tube and at the other end to the pump. There are eight 
claims. 

1,025,384. Rivetinc Macuine, EF. Kinfeldt, Davenport, Iowa, 
assignor, by mesne assignments, to G.W. French, N. French, 
and J, L. Hecht, Davenport, lowa, a firm.—Filed June 26th, 
1909. 

There are seven claims, the fifth of which briefly states the 
nature of the invention :—In ariveting machine, the combina- 
tion of a fixed jaw member provided with a fixed jaw, a movable 
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an inlet and an outlet for the products of combustion from the | 


| jaw supported thereby, a lever mechanism connecting the fixed 
| member and movable jaw, a power cylinder supported by the 
| fixed member, a piston therein, slides on the cylinder con- 
| nected with the piston, and links connecting the slides with the 
lever mechanism. 


1,025,575. Mixina Vatve, E. Kieweg, H. Moeller, and F. 
Wagner, Milwaul-ee, Wis.—Filed July 5th, 1910. 

The inventor claims the combination with a cylindrical 
chamber having ports on opposite sides thereof, of a centrally 
closed valve plug reciprocating in the chamber and having 
recesses on its opposite sides subtending the respective ports, 





and means for non-rotatively reciprocating the valve plug. 
Both of these recesses lie within the outer margin of the chamber 
when the plug is in its inmost position, and one of the recesses 
is adapted to extend beyond the margin of the chamber before the 
other as the valve plug is moved out and further to pass beyond 
its port and close it off as the plug is further moved out while the 
other recess is still opposite to its port and extends beyond the 
margin of the chamber. 


1,025,747. Gyroscope ror AvTomMoBILE TorPEDOES, A. E. 
Jones, Fiume, Austria-Hungary, assignor to Messrs. White 
head and Co., Fiume, Austria-Hungary, a Corporation.-- 
Filed April th, 1911. 

In this gyroscope there is a fly-wheel in the form of a turbine 
| wheel, an outer vertical ring, an inner horizontal ring and two 











pivots for the vertical ring. Two tuyeres are attached to the 
vertical ring, diametrically opposed to each other, and two motor 
fluid supplying members opposite to the tuyeres are attached 





revolve faster than the driving member in either direction. 


to the upper and lower pivot of the vertical ring respectivey. 
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SCREW PROPELLER DESIGN. 


ANOTHER interesting paper dealing with the screw 
p -opeller problem, from the pen of Captain C. W. 
Dyson, U.S.N., has been contributed to the Journal 
of the American Society of Naval Engineers. It is 
really a modification of the author’s previous papers 
delivered to this Society, which we noticed in THE 
ISNGINEER, Vol. CX., page 107, Vol. CXI., page 225, 
and Vol. CXII., page 407. Commenting at the time on 
the extreme difficulty of the task the author had 
undertaken in endeavouring to bring into one all- 
comprehensive chart the many variations of con- 
ditions which affect the screw propeller problem, 
we ventured to suggest that the papers were prob- 
ably by no means the last word that even their author 
would have to say on the subject. It has not taken 
long to justify these remarks, for Captain Dyson 
prefaces his new paper and revised charts with the 
statement that in his previous work the assumption 
was made that the apparent slips and propulsive 
coefficients of propellers working in the wakes of 
similar vessels at equal indicated thrusts per square 
inch of projected area varied directly as the pro- 
jected area ratios, and on this assumption slips and 
propulsive coefficients for projected area ratios of 
-32 and -54 were laid down, and other values inter- 


polated or extrapolated on the straight lines joining | 


these values ; this supposition he does not now con- 
sider satisfactory. Since the work referred to has 
heen published, carefully observed trials have been run 
with propellers of much greater projected area 
ratios than 
revise the charts, using projected area ratios of -32 
and -624, the latter being taken from the trials of 
a three-shaft torpedo-boat destroyer. New charts 
are therefore submitted with these 
and in form they are similar to the previous diagrams. 
We are, however, of the opinion that Captain Dyson 
is apt to give a slightly misleading impression when 
he rests his conclusions upon the projected area 
ratio as a criterion of the efficiency of screw propellers, 
if the pressures per square inch of projected area 
are below the critical point for cavitation. The 
actual area of blade adopted when we consider pro- 
pellers with which there is no fear of cavitation is 
perhaps the least important factor to determine ; 
the case is totally different where pressure per square 
inch is near the critical point at which cavitation 
oceurs, but ordinarily speaking, diameter, pitch, 
thickness of blade, and perhaps distribution of 
surface are more important than the actual area. 
Captain Dyson at the end of his paper gives figures 
from which extracts are shown in Table I., and of 


TABLE I, 
Speed 

Proj. area E.H.P. E.H.P. in Dia. | Pitch | Revs. | Shaft 
Dise area 1.H.P. knots. in feet. in feet. H.P. 
.20 2000 .715 28 (11.28 {23.13 |141.1 | 5137 
25 2000 .70 28 9.46817.01 197.0 | 5257 
.30 2000 .67 28 8.211)13.21 |259.7 | 5472 
35 2000 . 634 28 7.35 10.54 |329.1 | 5805 
.40 2000 .599 28 6.743 8.70 |402.6 6144 
45 2000 . 565 28 6.302 7.382479.8 | 6513 
50 2000 . 6325 28 | 5.927) 6.31 (565 6911 
55 2000 . 504 28 | 5.548) 5.355677 7301 

60 2000 479 28 5.214 4.489830.2 | 7682 
625 2000 4675 28 5.059 3.969962.6 | 7872 





this he says it shows how the characteristics of | 


propellers vary with the projected area ratios for any 
given block coefficient of hull, E.H.P., and speed. 
One would be inclined to think from this that pro- 
jected area ratio was the controlling factor, whereas 
it is, as a matter of fact, perhaps the least important, 
the differences of diameter and pitch being really 
responsible for the differences of efficiency shown. 
This will be seen very clearly from another table 
which he gives in quite a different connection— 
Table II. These figures are obtained from actual 


-54, and it is now thought advisable to | 


modifications, | 


full hull is likely to draw some water from aft instead 
of from forward, and to act like a centrifugal pump 
instead of a propeller, to a certain extent, hence 
the decided improvement obtained by lowering its 
position in order to get a free flow of water—but that 
is another story. 

The interesting point here is that among the dif- 
ferent propellers tried some had large area of blade 
and some ‘small area, with little or no difference of 
efficiency. Comparing trials with propellers No. 4 
and No. 7 we see that propellers of the same diameter, 
with one nearly 2} times larger in area than the 
other, gave nearly the same efficiency. The table 
|is enlightening as a record of results obtained with 
| propellers of different dimensions on the same ship, 
| apart from the other special point brought out, 

i.e., the advantage gained by the unusual location 
| finally adopted. The position of propellers in 
| ordinary vessels must have an effect of the same 
| nature upon their efficiency as it has in this full- 
| bodied barge, to a greater or less degree, according 
| to the fullness of the ship or the immediate proximity 
of anything like deadwood in the race of the screw. 
Where there is more than one screw the effect of the 
| wake of the ship upon the screws is involved with 
| possible interference between the wakes of the screws 
| themselves, and it is almost impossible to apportion 
| the relative amounts to each. 

The author gives curves of indicated horse-power 
|in terms of revolutions for a ship having triple 
|serews all of the same dimensions. In one case, 
| curves A, Fig. 1, the deadwood is cut away, and in 
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Fig. 1 


the other, curves B, the deadwood is carried well 
aft, and the centre screw works in the immediate 
wake of a sternpost. The curves show that the power 
is much greater for the same revolutions of the centre 
serew working in the wake of the deadwood than it 
is when the deadwood is removed, and that it is 
greater for the centre than for the wings in each case, 
but it does not indicate the actual difference of effi- 
ciency of the screws, because one does not know the 
thrusts of the individual screws, neither does it 
give the relative hull efficiencies. A curve of speed 
in terms of power for these cases would have made 
them more valuable. Fig. 2 shows a similar difference 
on a four-shaft vessel between the inner and outer 
screws, but in neither case is there anything excep- 
tional to note, for it is well known that the wake over 
the area covered by centre or inner propellers is 
greater than that over the area covered by wing 
screws, so that it is only natural to expect that 
|more power will be necessary for the same revolu- 
| tions, the speed of water through the screws being 
less with the greater wake, but there is probably 
also more thrust developed, although it may not all 
be usefully expended because of added augmentation 
of the resistance. Fig. 3 shows the effect of variation 
of area where the possibility of cavitation occurs, 
|and the author deduces from the curves that the 
greatest efficiency is obtained with the smallest area 
at the lower speeds, with a rapid loss when cavitation 
| sets in, and vice verséd; but here again the curves 
| only give indicated horse-power in terms of revolu- 
| tions, and we have no guarantee that the virtual 


| pitches of the propellers are comparable when the 
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Number of propeller. 1 2 be | 6 ban, 8 
Diameter 5ft. Gin. | 6ft. 2in. | 5ft. Pin. | 6ft. 3in. | 6ft. 2in. | 6ft. 2in. | 6ft. 3in. 6ft. 3in. | 6ft. 9in. 
Pitch ote oe os 6s os oc «os | 4€6, Sin. | SE. Gin, | Sit. Gin. | Sit. Sin. | Sit. Gin. | Sit. Gin. | S£t..Oin, | Sf. 4in. | 3ft. Gin. 
Nis ee De is. ns SK a as. 4 3 ‘om Be 4 | 4 i 3 | 4 | 3 
Dev. area in square feet BS Seay ee es 12.92 10.0 | 6.58 8.58 13.33 | 13.38 | 15.21] 20.28 14.0 
Projected area in square feet .. ..  .. 11,72 0.42) 6:0-'| $.0- | I3:33'] 19:18 | - 14e64 | --19:62 |. 13.2 
Average steam oe te. “We 111.25 | 110.0 | 107.5 115.2 | 122.6 | 123.7 | 125.0 | 125.0 129.53 
Revolutions 204.3 212.9 | 210.5 | 208.2 | 200.75 | 207.6 | 228.65 | 205.95 | 206.27 
Slip, percent. .. .. 49 | 30.4 | 36.4 | 30.4 | 23.8 | 26.7 | 26.15| 22.5 | 12.56 
Indicated horse-power .. os 133.78 | 149.92 | 130.95 | 144.74 | 152.24 | 160.0 | 172.67 | 175.47 | 177.64 
Speed in knots Se Mr elens em eel y “Ree bee 4.415) 5.117) 4.695) 5.10 | 5.136) 5.258) 5.045 5.24 | 6.235 


Propeller marked 5* was the official trial. 


Propeller marked No. 8, line of shaft so modified as to bring lower blades of propeller well below keel of vessel. 


trial: made on a self-propelled barge constructed 
for the United States Navy Department, which 
did not at first attain the expected speed of 6 knots, 


, widths of blade are different; indeed, the datum 
pitches given are not the same, so that a comparison 
of indicated horse-power on revolutions is hardly 


with the result that seven designs of propeller were | fair, but, broadly speaking, the diagram does exhibit 


subsequently tried, the final solution being found, 
not in propeller dimensions, but in lowering the 
centre of propeller by angling the shaft downwards 
until the blades projected below the keel and were 
clear, to some extent at least, of the heavy wake 
which would follow a barge of -9 block coefficient. 
Tn such a case the propeller situated close to a 


the features named, and the incidence of excessive 
vibration with small area shows the necessity of erring 
on the safe side in the matter of area where cavitation 
is possible. Of the actual charts for use in design- 
ing propellers it is not necessary to say much, except 
that they are less complex than the original curves 
and give dimensions for propellers which are quite 





suitable in the cases quoted, and so are likely to 
prove of great value to designers. They represent 
an immense amount of work in production, and the 
thanks of all engineers are due to Captain Dyson 
for the results of his labour which he has so generously 
placed at their disposal. 

A good deal of information is given about the 
general forms of propellers; the standard shape of 
blade as adopted by the United States Navy authori- 
ties is advocated, and there is much to be said for it. 
The blade is approximately pear-shaped in fore and aft 
projection, with the greatest width about -7 of the 
radius of the propeller from the centre of the shaft, and 
the hub diameter about one-fifth of the propeller 
diameter. No serious loss is to be feared, however, 
if these proportions are not rigidly adhered to. Where 
the permissible diameter is less than that which the 
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charts indicate as desirable the area is increased by 
broadening the blade to correspond. The author 
sees no advantage to be gained from boomerang 
shaped blades, or even the more moderate scimitar 
shape, except as a means of reducing vibration in cases 
where a fast running screw operates in close proximity 
to a strut or sternpost, and we agree completely with 
him in this. Similarly, with regard to the somewhat 
common practice of making propellers with a coned 
strickle, and thus raking the blades aft, he declines 
to accept the assertion sometimes made that increased 
efficiency is to be expected from this. It is often 
claimed that such a screw counteracts the centrifugal 
action which would tend to spread the wake of the 
screw, but this, he points out, is a fallacious conception, 
and the only reason which may be considered a valid 
one for using raking blades is that of obtaining clear- 
ance between propeller tips and hull. In this we 
believe he is quite correct, for he backs his opinion 
with the statement that experimental tank tests 
made to clear up this point show no decided increase 
of efficiency for the raking blades. He also calls 
attention to the fact that the stresses on the material 
at the roots of such blades caused by centrifugal 
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action are considerable and may be very serious in 
quick-running screws. 

Dealing with the form of cross section of blade, he 
puts all fanciful sections aside and plumps for the 
simple section having a straight line at the driving 
face and a circular sweep at the back in all cases where 
the proportion of thickness to width is less than -2 ; 
above this proportion he thinks there might be a 
slight advantage obtained by paring away the leading 
edge on the driving face, but he does not commit him- 
self to the statement that it is a necessary procedure. 
It seems probable to us that the simple chord and are 
shape of section is all that is ever necessary, and it is 
interesting to note that American and British opinion 
coincide on this point. The fundamental factors of 
importance seem to be diameter and pitch, thickness 
of blade, and the necessary area to carry a reasonable 
pressure per square inch of projected surface. These 
are often difficult enough to determine without the 
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in roduction of varying pitch, distorted shapes, or 
raking positions of blades. ‘The author deals with the 
materials generally used for propellers in the orthodox 
way, with a strong leaning to bronze or one of the 
bronze alloys for both hub and blades, and lays special 
stress on the necessity of accurate machining, 
balancing and polishing of blade surfaces, where high 
speeds are dealt with. He quotes cases where in order 
to ensure smooth surfaces the blades have been silver 
plated ; this he considers of doubtful expediency 
and we agree with him. He discusses the relative 
merits of three and four blades in much the same 
terms as in previous papers, but describes a plan 
which has been adopted with some multiple screwed 
ships to prevent vibration, that is, to have some of 
the screws three-bladed and some four-bladed to 
obviate synchronisation of vibration; this is stated 
to have been satisfactory in operation and certainly 
could do no harm. The paper is very interesting 
and pays for study ; there is so much fruit of experi- 
ence embodied in it. One point mentioned is the 
result of investigations with propellers which have had 
their diameters reduced after preliminary trials, it 
is that a law has been deduced which lays down that 
for equal powers the revolutions will vary inversely 
as the square roots of the diameters, and that the 
apparent slips will vary inversely as the fourth power 
of the diameter. These are very useful formule to 
remember, and are examples of the open-handed way 
in which much information laboriously and expen- 
sively acquired has been contributed to the use and 
enlightenment of others to whom the means of acquir- 
ing it are unattainable. It is in this way that the 
concentration of many minds may be brought to the 
development of any art, for the information so given 
may be not only applied to present needs, but will 
inevitably prove to be material from which will be 
evolved the progressive discoveries of the future, and 
it is just in this way that investigations made by 
governmental authorities may be made to subserve 
the public interest in a double way, for they take the 
place of independent research often made under con- 
ditions much less favourable than are obtained in 
actual practice for the elucidation of doubtful points. 








AMERICAN EARTHWORE MACHINERY. 
No. IV.* 

In all the scraper-bucket excavators described 
thus far the bucket makes its loading cut while being 
hauled in towards the machine. For dressing the 
banks of the New York State Barge Canal to the 
proper slope where excavated by suction dredgers 
a scraper-bucket machine has been devised in which 
the cut is upward and outward. The bucket is 7}ft. 
long, 5ft. wide, and 23ft. deep. There are two 
combined drag and hoisting lines, arranged as shown 
in Fig. 29. The first line, A, is attached to a wire 
rope bail fastened to the sides of the mouth of the 
bucket near the cutting edge. The second line, B, 
is attached to the upper edge of the back of the bucket. 
Both of these lines pass over sheaves on the head of 
the boom and run back to the main winding engine. 
A back haul line C is attached to the bottom of the 











Fig. 2E—3CRAPER-BUCKET EXCAVATOR FOR CANAL BANKS 


back end of the bucket, and is led directly to an 
independent drum of the engine. The bucket is 
dumped by hauling in on the second drag line B. 
The angle of travel in making the loading cut is easily 
regulated by the cables. 

Another device which operates on the outward 
travel was arranged by the Pennsylvania Railroad 
for distributing spoil from its New York tunnels over 
a swamp which was too soft to carry lines of rails for 
the spoil trains. The arrangement was very similar 
to that of the Bagley grader as adapted for lateral 
working, which has been mentioned already. The 
bucket, however, had its back to the engine. The 
hauling cable was attached to a pivoted bail and led 
to a sheave on a deadman anchored on the far side 
of the swamp. From this it ran back to the drum of 
an engine mounted ona platform wagon arranged 
to travel on rails along the near side of the swamp. 
A back haul line was attached to the back of the 
bucket, but instead of being led directly to the engine 
it first passed forward over a pulley block in the head 
of the bail. The bucket had handles, so that a man 
could tilt it forward and cause it to take a load as 
it started from the temporary spoil bank. In this 


* No. IIL. appeared August 23rd. 





respect it resembled the drag scrapers described in 
the first article of this series. 

The arrangement is shown clearly 
In the upper view the loaded bucket is being hauled 
out over the swamp by the main cable A, while the 
back haul cable B is slack, paying out from the drum. 
When the bucket is to be dumped the hauling rope A 
is stopped, but held taut. The back haul cable is 
then hauled in, pulling back the bail and raising the 
back of the bucket, as shown in the lower view. 
A final slight pull on the cable A completed the tilting, 
and the empty bucket is pulled back by the cable B. 

For stripping a coal bed for open-air mining in 
Illinois a scraper excavator was designed in which the 
bucket was carried by a horizontal boom spanning 
the excavation. The machine was a_ travelling 
platform with a tower for the attachment of guys 
leading to the end of the boom. 
passed over a sheave on the end of the boom. The 
machine first made a wide cutting to expose the coal 
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Fig. 30-PENNSYLVANIA RAILROAD DRAG BUCKET 


seam, delivering the material on a spoil bank at the far 
side of the cutting. When the coal had been mined 
the machine was moved back from the cutting and made 
another travel along it, widening the cutting on the 
near side and throwing the spoil into the pit left by 
the mining of the coal in the first cutting. Successive 
runs were made in this way, excavating on one side 
and depositing or back-filling upon the other side. 
GRAB BUCKET EXCAVATORS. 

The grab bucket has been adapted quite extensively 
to ordinary excavation work. It is used more gener- 
ally, however, for dredging soft material under water 
and for handling such loose materials as coal, ore, 
slag, gravel, sand, &c. It is handled usually by a 
locomotive crane or travelling derrick, but in excep- 
tional cases it has been handled from a travelling 
bridge or gantry which spanned the excavation. 
The bridge had cantilever ends on which the trolley 
ran to carry the bucket out over railway wagons 
for dumping. 

Grab buckets may be divided into three classes. 


The operating cable | 


” 


downward “‘ digging ’’ action in closing the bucket — 
as it lies open upon the material—instead of merely 
scraping the surface. It is not desirable to require 
excessive weight of the bucket or the dropping of the 
bucket from a height to secure initial penetration «f 
its edges and to assist in the “digging” action 
In one curious type of excavator, however, th» 
*‘ orange-peel”’ bucket, instead of being suspended 
by cables, is attached to a rigid vertical steel column 
mounted in the head of the boom of the machine. 
Thus the bucket is forced down by positive pressure, 
and cannot rise while the segments are being draw: 
together. This machine has not been used to any 
great extent, but is a specialty of the Austin Exea 
vator Company, of Chicago. 

Fig. 31 shows anorange-peel bucket of one cubic yar: 
capacity handled by a rather crude derrick machin 
and being used in the excavation of a lateral canal fo 
the United States Irrigation Service. The materia 
was earth and gravel, with some cemented grav: 
and loose rock. The depth of cut was from Tit. t 





21ft. The average excavation was 225 cubic yard 
| per eight-hour shift. The force consisted of the fore 
|man, engineman, fireman, and three labourers 


with teams to haul water and fuel. Similar, but 
larger, machines were used in building embankment- 
on an extension of the Florida East Coast Railway 
across swampy country. The machine travelled 
along the top of the completed embankment and 
with a long steel boom swung the orange-peel bucket 
to borrow pits on either side, depositing the material 
at the end of the bank. The excavations for the 
piers of the Buena Vista Bridge at Los Angeles 
were made by orange-peel buckets, which were 
operated from a cableway stretched over the site, 
so as to avoid interference with the numerous railway 
lines which it crosses. In general, however, the 
orange-peel bucket is used more for soft and wet 
excavation than for excavation in dry material. 
It has been applied, however, in a number of cases 
for trench and foundation work. Fig. 32 shows a 
Hayward four-blade bucket in the open and closed 


positions. The hoisting cable passes around the 
grooved sheave, and the closing of the bucket is 


effected by a pair of flat-link side chains. 

Clam-shell buckets are made in a great variety 
of forms for handling different classes of material 
and are operated by different kinds of machines. 
They are used extensively for dredging, for handling 
loose materials, and especially for handling and un- 
loading coal and iron ore. To a less extent they are 
used for dry excavation. dn capacity they range 
from 1 to 8 cubic yards. The Rawson bucket, 
made by the Mead and Morrison Company, Chicago, 
is shown in Fig. 33. The bucket is raised and lowered 
by the main cable A, which is attached to the head 
frame carrying the bucket rods and the top sheave. 
The opening and closing are effected by the running 
cable B, which passes over the top sheave and the 
bottom sheave C. By paying out this cable the heavy 
bottom sheave falls, and throws the scoops outward. 

' By hauling itin the scoops are brought together, the cut- 














Fiz. 31I-GRAB-BUCKET EXCAVATOR AT WORK 


First, the “ orange peel ’’ bucket, consisting of three 
or four segments pivoted at their upper ends to a 
frame, and forming when closed together a hemi- 
spherical bucket. Secondly, the “‘ clam-shell ’’ bucket 
having two scoops pivoted to a frame and forming 
when closed together a semi-cylindrical bucket. 
Thirdly, the “‘ grab ”’ bucket, which is a development 
of the clam-shell designed to have greater width of 
spread and greater digging power. The closing 


is effected by inside chains attached to the scoops | 
or segments and passing over a drum on the bucket | 


frame, this drum being operated by a cable from the 
engine. 

There are numerous designs and makes of all these 
buckets, differing specially in the operating mechan- 
ism. The great aim in all cases is to obtain a real 


ting edges having a downward and inward movement. 

One of the special features of buckets of the grab 
type is the carrying of the scoops—of modified form 
—on long arms so as to give great spread when open. 
This is particularly desirable when handling coal 
and ore, either in ship’s holds or in stock piles. But 
as these buckets are usually very heavy, they are apt 
to be unsuitable for handling by the derricks used on 
ordinary construction work. A recent type of 
bucket built by the Andresen and Evans Company, 
of Chicago, has light weight as a special advantage. 
in addition to powerful digging action and simplicity 
| of construction. Fig. 34 shows the general design of 
| the bucket. Fig. 35 shows it in actual use on excava- 
tion work. The bucket illustrated is of 14 yards 
| capacity, with a spread of 12ft when open, and a 











Ava. 30, 1912 


THE ENGINEER 


217 








weight of 3500lb. Larger buckets are made for | the hook of a hoisting block hanging in the bight 
handling coal and ore ; the largest is of 8 cubic yards | of the hoisting line—as in Fig. 34—a single line pass- 
ing over the differential drum, from which extend 
four two-part chains. There are two of these chains 
to each scoop, passing around sheaves. on a shaft 


capacity, with a spread of 20ft. 
According to a description in the Engineering News, 
of New York, this new bucket consists of two scoops, 
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Fig. 32—HAYWARD FOUR-BLADE BUCKET 


each forming the lower part of a braced frame. One 
of the special features of the design is that the frame 
of each scoop is pivoted upon a separate hinge shaft, 
the width of spread of the bucket when open being 
thus increased by the distance between these shafts. 





Hoisting Line 








Fig. 34—ANDRESEN BUCKET 


The back of each scoop is open, so that in closing 
there is no tendency to compress or “ pack” the 
contents of the bucket. The scoops and frames are 
built up of plates and rolled shapes. The drum and 
other fittings are of cast steel, and the shafts are of 




















Fig. 35—ANDRESEN BUCKET IN USE 


steel with phosphor bronze bushings. The bucket 
is operated by two cables, except that in the large | 
sizes it may be desirable to use more. A single | 
opening line is attached to two chains leading to arms 


at the back of the bucket frame. The arrangement 
is such as to give a constant pull in a direction prac- 
tically parallel with and opposed to the line of resist- 
ance at the cutting edge. 

In many forms of grab buckets compound lever 
arrangements are employed to give a digging action 
to the scoops in closing. In the new bucket this 
action is obtained by the simple rotary movement 
of the scoops around their pivots, thus simplifying 
the construction. The position of the drum and 
chains also is such as to give a direct downward 
pull at the beginning and an inward pull at the close 
of the movement, thus ensuring a powerful digging 
action independent of the weight of the bucket. 

A peculiar method of excavating by a grab bucket 
has been employed on part of the New York State 
Barge Canal, where an 8-yard bucket has been handled 
by a huge travelling gantry which spans the work. 
The trusses of this gantry were 420ft. long, supported 
by steel towers, 56ft. high and about 225ft. apart ; 
these towers travelled on the opposite sides of the 
canal. The bucket ran out on the cantilever ends 
to dump the material into railway wagons or upon a 
spoil bank. The machine weighed about 350 tons. 
It proved unsatisfactory as far as working unaided 
was concerned, and besides loosening the material 
by blasting, it was found necessary to use a steam 
excavator to load the bucket fully. The same general 
arrangement, but on a smaller scale and with a 1}- 
yard orange-peel bucket, was employed at Lock 
No. 8 on the canalisation of the Monongahela River 
in 1908. The trusses in this case were 285ft. long, 
with towers travelling on two lines of rails 150ft. 
apart. A 50 horse-power motor operated the hoisting 
cable, while a 30 horse-power motor operated the 
cable for travelling the trolley along the bridge at 
a speed of 150ft. per minute. The bucket could be 
worked at fifty trips per hour as a maximum. 





ROLLS TO REPLACE STAMPS. 
(By a South African Correspondent.} 

Tue Californian gravitation stamp is an appliance 
which Adam might have invented had he been under 
the necessity of reducing quantities of hard material 
to small particles. Every savage who raises one stone 
over another, or over an obdurate shell from which he 
wishes to release the kernel, and lets it fall with the 
desired effect, has successfully used a gravitation 
stamp. Modern science has succeeded in producing 
a harder substance than the primitive stone and a 
more reliable elevator than the savage, but the prin- 
ciple of lifting one thing and letting it fall on another 
with more or less crushing effect remains the same. | 
To extract gold from: stone, when the stone is of 
whinny hardness and the gold of microscopic pro- 
portions, still presents an almost impossible problem 
to the mind of the uninitiated, but let him stand for 
five minutes beside a_ three-stamp  prospector’s | 
‘battery ’ and the whole mystery vanishes. Three 
steel dies are placed in a cast iron mortar box and | 
three stamps with steel shoes erected over them. | 
The stems from the stamps are carried up through 
holes in the cross beam of a wooden frame which serve 
as guides. Tappets are keyed to the stems, and under 
these is a shaft having three cams so arranged that 
each stamp is raised and dropped in succession. The 
cam shaft is turned by whatever power is available— 
often an oil engine, at other times a mule or a bullock, 
and on occasions the primitive savage. The rock | 
is fed into the mortar box by hand on one side, and | 
on the other side is a screen through which the pul- | 
verised product is washed by water supplied with the 
rock. A copper table, some 3ft. to 5ft. long, is fixed 
in front of the screen. This is coated with gold 


in the passage of the pulp over it the gold particles 
adhere to the surface. From this crude machine the 
huge and elaborate mills of to-day have been evolved, 
but the principle is the same, and with this descrip- 
tion before him and a knowledge of the general 
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Fig. 33—RAWSON BUCKET 


advance of mechanical and metallurgical practice, 
any competent draughtsman might design a modern 
gravitation battery. 

Ten years ago a daily duty of three tons per stamp 
was considered a good average with a falling weight 
of 1250 lb. and a 900 mesh screen. The stamp is 
now heavier and the screen coarser, with the result 
that the average duty on the Rand is about 8 tons per 
day, and in some cases where screens with }in. holes 
are used the output of the mill is twice that amount. 
The introduction of tube mills for fine grinding has, 
in fact, relegated the stamp mill to the category of 
stonebreakers, and it is no longer a pulping machine. 
The ore from the mine is first passed through an ordin- 
ary crusher and reduced to about l}in. cubes. At 
this size it is fed to the mill and there pounded till it 
passes a coarse mesh, after which the tube mill does 
the rest. Amalgamating plates are no longer in use 
where coarse crushing is adopted, the whole gold 
contents being carried on for subsequent treatment. 
Even when the stamp mill had to perform the func- 
tions of a fine pulveriser and be the main factor in the 
extraction of gold there were many attempts to replace 
it by more scientific appliances. Of these the roll 
crusher was the principal, but it generally failed owing 
to the uneven wear of surfaces. In a stamp mill 
there are inequalities between the shoes and dies, but 
the ore has no escape until it is reduced ultimately 
by truer contact. Trommel sizers and _ classifiers 
have been tried with rolls with indifferent success, for 
however often returned the difficulty of mequality 
of surfaces was aggravated by the difference in hard- 
ness of various parts of the ore, especially in con- 
glomerates made up of pebbles and sand, as on the 
Rand. Now these things are of no account, for the 
tube mill does the fine grinding by the friction of its 
contents against themselves more than by their action 
on its liners. 

The present proposition resolves itself into one of 
breaking rock from 1}in. or 2in. cubes till it will pass 
a din. mesh. It is not easily possible to do this in 
large quantities with a series of graded gyratory 
crushers, although these may be useful as inter- 
mediates. Rolls, then, must come into request, and 
it is doubtful if another large stamp mill will ever be 
erected, particularly on the Rand. An explanation 
of the term ‘ banket,’’ by which the reef there is 
known, will give a good idea of its character. 
‘* Banket ”’ is the taal for the sweetmeat known in 
England as almond rock, and it was applied to the 
Witwatersrand conglomerate because of its resem- 
blance to that article, the hard, flinty pebbles of vary- 


| ing sizes being embedded in a matrix of cementy sand- 


stone or quartzite. This puts any system of grinding 
on surfaces out of the question and leaves the field to 


| breakers and crushers in whatever form found most 


suitable. 

Not only in the case of new plants will this question 
force itself to the front. There are about 10,000 
heavy stamps on the Rand alone. These deal with 
over two million tons of rock every month, and as 
they are no longer required to perform the primary 


| functions for which they are designed, it is not to be 


supposed that they will long be allowed to stand in 
the way of progress. The following quotations from 
the speech of Mr. James Yule, the newly-elected 
president of the South African Institute of Engineers, 
delivered before that body on 13th July last, is sig- 
nificant :— 

** Prior to the tube mill becoming a generally accepted unit 
in a reduction plant the gravity stamp was considered to be the 
most efficient and economical fine grinder. ‘To-day the gravity 
stamp is not called upon to do fine crushing, and with the 
increased duty performed by them when crushing only to a size 
to pass through a coarse screen, the total amount of water used 
is much increased. This in itself is a serious matter, when many 
mines are confronted with:a probable shortage of water, but it 


on the bucket frame ; on these chains may be attached | amalgam and dressed at intervals with mercury, and | appears to me that it would be quite possible to-day. to find more 
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economical and efficient means of{coarse_crushing such™as we 
This alteration in the type of appli- 
ance for obtaining a coarse product has been made feasible by 
st - I have no BRITANNIA WORKS, MIDDLESBROUGH. 
first-hand data to go by, but I think that two or three-stage | 
crushing could be introduced, the product from the last stage 
This product could be passed through 


now require for tube mills. 


the elimination of amalgamation in the battery. 


being cubes of }in. or less. 
rolls, the rolls to crush to a fineness required by the tube mills. 
Presuming that steel for the shells could not be obtained to with- 
stand the abrasion without excessive cost for spares, it is possible 
that some form of shell made on the lines of one of the tube mill 
liners could be made at a cost which would compare favourably 
with renewals and ‘repairs in a stamp mill. 

“In my opinion it would pay the various groups to contribute 
to a common fund for the investigation of this matter, and allow 
the Mines Trials Committee to experiment with rolls having 
shells made of different materials. This would test the efficiency 
and economy of these machines. I think that rolls would prove 
more efficient for coarse crushing of a large daily tonnage than 
gravity stamps. The capital cost would be considerably less, 


and there would be a great reduction in attendance, power, | 


labour, and repairs costs.” 


“Vested interests *’ often stand in the line of pro- 
gress in older countries, but this is not so on the Rand. 
Three years ago it was demonstrated that a few pence 
a ton could be saved by the electrification of the 
mines, and to-day some of the finest steam plants 
ever made in England are already on the scrap heap. 
Once the engineers of these fields are convinced that 
the gravitation stamp has served its day and genera- 
tion it must go. And that day is not far off. It 














| Amonast the large steel manufacturing firms of 
this country one of the first to recognise the advan- 
tages of an extensive utilisation of electrical power 
| was Dorman, Long and Co., Limited, at the Britannia 
| Works, at which there are extensive open-hearth 
| steel furnaces and rolling mills, as well as a large 
constructional and bridge department, all situated 
on the river Tees at Middlesbrough. Several years 
ago a power station, which was at that time considered 
| of an imposing size, was erected, and it generated 
direct current at 120 to 130 volts pressure, for driving 
|a large number of comparatively small motors as 
|well as for lighting. The load on this station 
having reached about 1300 kilowatts, which repre- 
sented its maximum capacity, and it being incon- 
venient to carry out enlargements, Dorman, Long 
|and Co., Limited, decided to erect a new power- 
house. In the meantime the firm had become 





| convinced of the suitability of introducing electrical | 


The first electric. rolling 


| drive for the rolling mills. 
of an A.E.G. Iigner 


|mill drive, which consisted 


| reversing mill of 3600 maximum horse-power, was 


‘put into operation in the autumn of 1908, and this 

















NEW ELECTRICAL GENERATING STATION AT 


It was arranged that the exhaust steam from the 
| main rolling mill engines should be gathered in a 
| steam accumulator, capable of bridging engine stops 
| of 60 seconds, but, in order to utilise the steam, 
generated in the boilers at a more or less constant 
rate, when the rolling mill engines were standing for 
longer periods than one minute, and when the boilers 
would otherwise be blowing off through their safety 
valves, it was decided that the turbo-generator, 
|should be arranged as mixed-pressure machine 
with automatic change-over from exhaust steam to 
|live when no further exhaust steam was available. 
The boiler plant at the Britannia Works consists of : 
Mill boilers : Fifteen Lancashire boilers, varying in 
| diameter from 7ft. to 8ft. 6in., and in length from 
| 28ft. to 30ft. The blow-off pressure is 90 lb. per 
square inch, and the average total evaporation is 
94,000 Ib. of water per hour. Old power station 
boilers: ‘Two Lancashire boilers, each 8ft. diameter 
| by 30ft. long; two Babcock and Wilcox boilers, 
each 2852 square feet heating surface. The working 
pressure is 175 lb. per square inch and the average 
| total evaporation 22,000 lb. of water per hour. 

It is Dorman, Long and Co.’s intention gradually 
to supplant the low-pressure Lancashire boilers 
as they become obsolete with high-pressure water- 
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Fig. 1—POWER STATION AT THE BRITANNIA 


therefore behoves manufacturers to look this matter 
fairly in the face, and to prepare to supply the new 
demand. Although the stamp mill is so simple of | 
construction, it is remarkable how few makers cater | 
for the trade. Nine-tenths of the stamps in use all | 
over the world have probably been made by two or | 
three firms, to which they seem to be left by common 
consent. Of course, there is a large and widely dis- | 
tributed trade in such accessories as steel shoes and | 
dies, stems, shafts, &c. 








equipment, which was the first electric reversing 


| mill drive in the United Kingdom, formed the subject 


of a detailed illustrated notice published in THE 
ENGINEER of September 25th, 1908. Later, two 
additional mills, described and illustrated in THE 
ENGINEER of March 15th, 1912, and also a large 


| amount of auxiliary machinery, were electrified. 


The three main rolling mills at the Britannia 
Works, two of which work at a time, are steam-driven, 
and with the engines of the original power-house 


| were connected to a separate central condensing 








WE hear that the Admiralty has decided to order two | 
more submarine salvage vessels of a type similar to 
‘** No. 96,” which has just been completed by Vickers, and 
is to be stationed at Sheerness. This vessel, though only 
160ft. long and 44ft. in beam, is capanle of lifting a weight 
of 1200 tons from the sea bottom. She is a considerable 
improvement on No. 94, which was built in 1910-11, as 
a result of the experience gained in the unsuccessful attempt 
to raise submarine C 11 in the North Sea three years ago. | 
It was No. 94 which last year brought the unfortunate 
A3 to the surface at Portsmouth. When the new vessels 


are completed one is to be stationed at Portsmouth and the 
other either at Harwich or Dundee. 
£50,000 each. 


They will cost about 


| plant. 
|@ very unsatisfactory vacuum. 


This, owing to various causes, maintained 
Moreover, the big 
cogging mill engine did not work very well in connec- 
tion with the condenser, and was therefore always 
exhausting into atmosphere. As-there was there- 


fore already a large amount of exhaust steam avail- | 


able, it was decided to do away with the condensing 
plant and to utilise the exhaust steam from the mill 
engines to drive a turbo-generator power station. 


| It was calculated that this station would develop 


sufficient energy to supply the electrically-driven 
rolling mills and all their auxiliaries, as well as meet 
future electrification of other departments, and would 
supplant the old power station, which had become 
more or less obsolete. 
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Arrangement of Cooling Water Piping. 
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tube boilers, and at the present moment some of the 
| Lancashire boilers are being dismantled and modern 
| water-tube boilers installed. 

| The main mill engines at the Britannia Works have 
| the following dimensions :—Cogging mill engine 
| (two-cylinder twin horizontal reversing rolling mill 
| engine): Cylinder diameter, 50in.; stroke, 54in.; 
| gearing, 2 to 1; hourly output from the mill, about 
| 40 tons. No.1 mill engine (three-cylinder triple ver- 
| tical reversing mill engine): Cylinder diameter, 48in.; 
| stroke, 52in.; direct-coupled either to No. 1 roughing 
| and finishing mill or alternatively to No. 2 mill rough- 
|ing rolls. No. 2 mill engine (two-cylinder twin 
horizontal reversing rolling mill engine): Cylinder 
| diameter, 50in.; stroke, 54in.;  direct-coupled to 
| finishing rolls of No. 2 mill. 
| It was in the autumn of 1910 that a proposal from 
| the A.E.G. Electric Co., Ltd., for the erection and 
| equipment of this new power station was accepted 
| by Dorman, Long and Co., Limited. The A.E.G., 
|as general contractors, undertook the complete 
| erection of the power station, including not only 
| the machinery and switch gear, but also buildings, 
| pumps, steam and water pipes, and accumulators. 
The station, drawings of which are given in Fig. 1, 
and two interior views on page 226, accordingly 
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contains :—One heat accumulator plant, three mixed- 
pressure turbo-generators with independent surface- | 
condensing plants, one live steam turbo-generator with 
independent surface-condensing plant, complete switch 
gear, three motor generators for generating direct- 
current at 130 volts, one motor generator for generat- 
ing direct current at 240 volts, two station trans- 
formers, 2750/450 volts, and there is a pumping station 
at the river to supply cvoling water for the condensers, 
oil coolers, &c. The contract also included crane 
equipment, steam pipes inside the station and between 
the accumulators and turbines, and water pipes | 
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Fig. 2—NEW ARRANGEMENT OF THE PLANT 


inside the station and between the pump station and 
the power station, as well as cable connections from 
the new power station to the electrically-driven 
rolling mills, sub-station, and the pump station. 
The available building site was hemmed in on all 
sides, and in addition to being extremely inaccessible, 
was very small for the requirements. The entire 
autumn of 1910 was spent in making drawings and 
different layouts to meet the requirements, and it 
was only during the last days of 1910 that the actual 
work begun. In Fig. 2 is shown the relative position 





Fig. 4—TURBO-DRIVEN AIR PUMP 


of the existing boiler plant, the main steam-driven 
mill engines, and the old power-house with the old 
central condensing plant and inter-connecting exhaust 
main, the position of the new power-house and the 
accumulators, and the point where they are linked 
up to the exhaust steam mains. This diagram also 


shows the position of the new pump-house on the bank | 


of the river ‘lees and the pipe line for the circulating 
water between the pump-house and the new power- 
house. It will be noted that the building site is 
totally enclosed. On one side is a shunting yard, 


| 6 


| on another the old power station, on the third a roller 


path, and on the fourth a hot bank, and as the general 
output of the steel works had in no way to be inter- 


| fered with, the problem of building the power station 


was somewhat complicated. 

The building and the engine foundations are erected 
on a reinforced concrete raft, 3ft. thick, resting on 
clay. The top of the raft is above the high-water 


ievel of the river Tees, and by means of an arrange- | 
| The arrangement of the plant can be seen in Fig. 1. 


ment of cofferdams around the raft, washing away 
is prevented when the water rises and falls. 


and water pipes, engine pillars, condensers, air pumps, 
| and 
| Above the basement is the engine-room floor, con- 


ventilating ducts for the turbo-generators. 


sisting of concrete on steel construction. On this 
floor the turbo and motor generators are arranged. 


|The west part of the building contains the switch 


gear on three floors, the third of which is slightly 

















Fig. 3—STEAM PIPE ARRANGEMENT 


raised over the engine-room floor, and contains the 
controlling boards. The mezzanine floor contains 
fireproof cells for switches, bus-bars, &c., for all main 
circuits, and on the ground floor are the fireproof 
cells for feeder and generator cables. The switch- 
board floors intercommunicate by means of a 
spiral staircase, and between the basement and 
engine-room floor there is a straight staircase. On 


the shunting yard side are big sliding doors 
which can admit machinery and stores into the 


basement. The main entrance is on the south side 
through a staircase in the old power-house, and over 
a bridge across one of the accumulator shells. The 
floor in the basement contains trenches for all the 
cooling-water pipes, and these trenches are covered 
with chequer plates. The floor is otherwise finished 


jin concrete. Lighting is effected by means of six 
large long-burning A.E.G. arc lamps and a consider- 
able number of A.E.G. metal filament lamps in 
| brackets of attractive design. ‘The sub-contractors 
| for the building were Stephen Sheriff and Son, of 
| South Shields. 

The steam accumulators are connected through an 
oil separator to the existing exhaust main between the 
mill steam engines and the old central condensing 
| plant, as shown in Fig. 2. The plant is on the Rateau 
| principle, and consists of two shells, each about 





The | 
building consists of a basement, containing all steam | 
|mixed pressure and one for live steam. 


39ft. long and 11ft. 6in. diameter, and designed to 
deal with 117,000 lb. of steam per hour and to bridge 
engine stops of 60 seconds, with a pressure drop not 
exceeding 3 1b. per square inch. The oil separator 
has been guaranteed to clean the steam to such an 
extent that after having passed through it there 
shall be only one-third of a grain of oil per gallon of 
steam condensed. The accumulators were supplied by 
Mr. P. J. Mitchell, of Westminster, as sub-contractor. 


The present equipment of the power station con- 
sists of four turbo-generators, three of which are for 
Each 
generator has a normal full load capacity of 1280 


| kilowatts at a power factor of -8, three-phase, 40 


cycles, at a pressure of 2750 volts when running at 
2400 revolutions per minute. 

The mixed pressure turbines are designed to give 
their full output also on exhaust steam only. Each 


| turbine has an independent surface-condensing plant 


arranged directly below the turbine. The live steam 


| pressure available is in the main at present 90 lb. per 


square inch, but all of the water-tube boilers which 
are being put in are arranged for a working pressure 
of 175 lb. per square inch superheated steam. ‘There 


| are already these two pressures available from two 


separate steam ranges, and the live steam turbines 
as well as all auxiliary turbines for the condensing 
plant are fed from the 175 Ib. range, while the mixed- 
pressure turbines are fed from the 90 lb. range. This 
pressure is being used for the mill steam engines, and 
there is therefore a large surplus of live steam from 
these boilers at disposal when the mill engines stop 
and the exhaust steam supply drops. 

The general arrangement of the engine-room floor 
is shown in Fig. 1 and the steam pipes in Fig. 3. The 
turbo-generators and their condensing plants follow 
the usual standards of the A.E.G. design. 

The governor is driven from the shaft through a 
worm gear, and operates on a high-pressure oil relay 
by means of which, on increasing load, first, all 
available exhaust steam is admitted and utilised 
through a double-seated throttle valve, and after- 
wards, if the exhaust steam supplied is not sufficient 
for the demand of power from the set, the live steam 
double-seated throttle valve is gradually opened. 
On decreasing the load the process is reversed, that 
is, the live steam is first gradually cut off and then the 
exhaust steam. The speed variation between no-load 
on exhaust steam and full load on live steam is given 
as being only 5 per cent. There is also arranged an 
emergency governor which closes all steam supply when 
the speed exceeds the normal by about 12 per cent. 
The above-mentioned worm gear operates a valveless 
oil pump, by means of which high-pressure oil is 
supplied to the governing gear and to the bearings. 
The oil circulates in a closed circuit, and is cooled in 
a surface oil cooler for each unit arranged in the base- 
ment. 

The condensing plant is independent for 
turbine, and consists of a surface condenser for sea 
water arranged in the basement below each turbine. 
The cooling surface of each mixed-pressure turbine 

| condenser is about 9500 square feet, and of the live 
steam turbine condenser about 5400 square feet, and 


each 





Fig. 5—INTERIOR OF PUMP STATION 


the tubes are made of brass fixed in “ Muntz”’ metal 
tube-plates with screwed glands. Between the 
condenser and the turbine exhaust port there is 
introduced an expansion pipe with water-sealed 
gland and a large sluice valve operated by a motor, 
and also, if required, by hand wheel from the engine- 
room floor. There is an A.E.G. turbo-driven air 
pump arranged in front of each condenser—see 
Fig. 4. The turbine is a single-stage high-pressure 
“impulse ” machine, driving, on a combined heavy 
bed-plate, the rotary air and water pumps, Its 
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exhaust is passed into the middle pait of the main 
turbine, where the steam is again utilised at low- 
pressure. 


The main generators have two poles, and are of | 


strong design. 


They are totally enclosed, and the | 


rotors are provided with fans for ventilation, the air | 
being drawn from the outside through air filters and | 


again exhausted outside the building in closed air 


ducts. One of the stators of the generator is shown 
in Fig. 6. The windings are hand wound in enclosed | 


mica tube lined slots. Each turbo-generator is 
provided with its independent exciter. The exciters 
have carbon brushes and the excitation pressure is 
110 volts. 

The switch gear is arranged in the western part of 
the building on the engine floor, and on two floors in 
sepaiate compartments in the basement. It only 
controls the high and low-tension three-phase current 
and the direct-current generators, but not outgoing 
direct-current feeders, as the direct-current motor 
generators have been coupled up to the switchboards 
which existed in the old power station. On the raised 
engine-room platform the controlling gear is arranged 
on a polished black slate board, containing cighteen 
panels for the generators, high-tension feeders, high- 
tension motors driving the motor generators, and the 
high-tension side of the station transfo.:mers, and in 
front of this board is a desk type sheet iron board 
with front of black glass, controlling the low- 
tension side of the station transformers and the low- 
tension three-phase feeders. The centre part of the 
main board is occupied by two Tirrill regulators 
controlling either of the turbo-generators. One 
Tirill regulator is further capable of controlling all 
the generators running simultaneously. Between 
the two Tirrill regulators are the synchronising instru- 
ments arranged on brackets, and the board is sur- 
mounted by an A.E.G. electric clock driven from a 
central electric clock installation. Behind the boards 
there are absolutely no main or dangerous currents, 
all of the instruments being fed by secondary circuits 
from pressure and current transformers. 

Below the raised platform the basement has been 
divided into two floors. On the ground floor are 
fireproof cells for the cables from the generators and 
the outgoing cables to the motors as well as feeder 
cables. Each cable has a cell of its own, and in the 
cells are mounted current and voltage transformers 
as well as cable end dividing boxes. From the ground 
floor the connections are taken to a board on the 


generated at a pressure of 130 volts, while current 0] | 
| 


240 volts pressure was used to a comparatively small 
amount for two or three cranes. The permanent 
peak loads on the old power station were :—At 


130 volts, power, 7850 ampéres; lighting, 1900 
ampéres; and at 240 volts, 500 ampéres for 
power only. To meet these requirements it was 


arrange three motor generators, each 
capable of 600 kilowatts continuous output, for 
generating the 130-volt cwrent, and one motor 
generator capable of 150 kilowatts continuous output, 
for generating the 240-volt current. The 600-kilowatts 


decided to 

















Fig. 6—STATOR OF 1280-K.W. GENERATOR 


motor generators, shown in the background in one 
of the views on page 226, have synchronous motors 
and direct-coupled exciters. They are started through 
liquid resistances from the direct-current side and 
synchronised with the bus-bars from the main board. 
The normal full-load output of the generators is 
4700 ampéres from each machine. They have been 
designed with two commutators each, and have 
carbon brushes. The generators have interpoles, 
and run at a speed of 480 revolutions per minute. 
The motors are designed for 2750 volts, and the entire 


tinuous normal output of 600 kilovolt-ampéres, 
The secondary pressure is 450 volts, with tappings 
for 440 volts. 

The cooling water for the power station is supplied 
from a pumping station built within the navigation 
| line on the south bank of the river Tees. An interior 
view of this pumping station is given in Fig. 5. Tho 
superstructure was erected on heavy piles and consists 
of a steel building covered with corrugated sheet iron 
and lined with matchwood. In front of the pumping 
| station an entirely independent wooden structure 
| was arranged for the suction chambers, so that any 
shocks by boats or barges swinging in the river would 
/not be communicated to the pump station proper. 

In order to screen the water the suction chambers 
| were provided with wooden grids from the botton, 
of the river to within about 3ft. of the lowest water 
level. Above this point the chambers were solidly 
boarded up to prevent any matter floating on tli 
surface from reaching the suctions. The bottom oi 
the river was dredged to a depth of about 8ft. below 
the suctions. The water from the pump is delivered 
into an open steel tank on the top of the building, in 
which it is screened in three successive screens befor: 
gravitating to the power station. After careful inves 
tigation it was ultimately decided to put down hori- 
zontal pumps above high-water level, although this 
involved a suction lift of about 21ft. at the lowest 
tides. This course was, however, pursued on account 
of the greater ease with which the pumps might Ix 
inspected and repaired than would be the case with 
immersed pumps. ‘Three pumps, manufactured by 
the Worthington Pump Company, Limited, and each 
guaranteed to give 6500 gallons against 52ft. head, 
have been installed. When two pumps are running 
sufficient water will be supplied for the full output 
of the power station, with all four turbines in service, 
and there will, therefore, be always one pump acting 
as a stand-by. Each pump is coupled on a common 
bed-plate through a flexible coupling to an A.E.G. 
high-tension induction motor, running at 600 revolu 
tions per minute, and designed for a continuons 
output of 170 horse-power. The motors are equipped 
with slip-ring rotors and liquid starters, and are con- 
trolled by totally-enclosed cast iron switch cases, 
containing bus-bars, isolating links, oil switches, with 
ovetload releases and ammeters. 
The power station is equipped with a travelling 
crane with a three-motor equipment, and is designed 
for a lift of 15 tons. The exhaust steam pipes from 





















































mezzanine floor directly above, and this board also | sets were manufactured by the A.E.G. The 150-| the accumulators to the turbines, with their large 
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consists of fireproof cells, one for each three-phase | 


circuit. The cells 
switches and isolating links as well as the bus-bars. 
The switches are operated by means of links and chains 
from the main controlling board above, and the time 
limit maximum and reverse current relays are 
arranged on the front of the board. 


On the mezzanine | 


contain the high-tension oil | 


floor there has, further, been erected a similar board | 


of fireproof cells directly beneath the desk switch- 
board, containing the switches, bus-bars, &c., for 
the 440-volt circuits. 
boards can. be seen in one view on page 226. For the 
high-tension connections the A.E.G. concentric system 
has been used, and all joints are easily disconnected, 
and the whole installation has a neat appearance. 


The ground and mezzanine floor | 


| possible to couple up the set from this board to the 


There has, further, uniformly been used duplicate | 


A.E.G. high-tension oil switches for 8250 volts, 
although the pressures are not more than 2750 and 
440 respectively, and the oil tanks of these switches 
have all been provided with lowering gear in order to 
facilitate inspection and renewal of oil. All relays 


Fig. 7—DIAGRAM OF ELECTRIC CONNECTIONS 


kilowatt motor generator, which may be seen in the 
background to the left of the view on page 226, just 
referred to, is also of A.E.G. standard manufacture, 
and consists of a high-tension induction-type slip- 
ring motor, direct coupled on common bedplate to a 
direct-current 240-volt 150-kilowatt generator. The 
speed of this set is 800 revolutions per minute, and 
the direct-current machine is also equipped with 
interpoles and carbon brushes. When 130-volt 
current is not available to start the big motor gene- 
rators, this set is utilised for starting the synchronous 
motor generators, and a small switchboard has, 
therefore, been arranged in the vicinity. It is also 


240-volt board in the old power station. Dorman, 
Long and Co. are now gradually discontinuing the 
use of direct-current motors, and the new motors 
will generally be three-phase. The motor gene- 
rators will, therefore, in the future be increasingly 
used only for the lighting load, and variable-speed 


|motors where direct-current is of special advantage. 


and distant control are operated with 130-volt direct- | 
|/motors of small and moderate sizes which cannot 


current from the 130-volt old board. A diagram of 
connections is given in Fig. 7. 

The old power station of the Britannia Works 
generated direct-current, and as a large number of 


motors were fed from this station it was desirable that 


the new power station should be capable of supplying | 


such current. The bulk of this direct current was 


In order to supply current for future three-phase 


suitably be connected to the high-tension mains, 
there has been supplied and installed on the ground 
floor of the switchboard compartment two large 
transformers of the A.E.G. standard type. They | 


are oil-cooled, with special oil chambers for increasing 
the cooling surface, and each is designed for a con- | 


| installation with 


Swain Sc. 


water separators, were supplied by the sub-contrac- 
tor for the accumulators, Mr. P. J. Mitchell, of West- 
minster, and they consist of riveted steel pipes. 

The order for the live steam installation was placed 
by the A.E.G. with John Spencer, Limited, of Wed- 
nesbury. The live steam pipes consist of a horseshoe 
loop, from each leg of which branch pipes lead to the 
main stop valves of the turbines on the opposite 
side. Each branch is equipped with a valve, and it 
is possible through a main valve to separate the loop 
in two different parts. This arrangement has been 
made in order to meet the requirements that at the 
present moment part of the installation should be 
fed with live steam of 90 lb. pressure and part of the 
live steam of 150 1b. pressure. 
The entire pipe installation, as well as the turbine 
stop valves, steam chests, &c., have actually been built 
for a working pressure of 175 lb. per square inch, 
with 125 deg. superheat. 

The bus-bars of the power station are connected 
with the bus-bars of the pump station by two three- 
core high-tension paper-insulated lead-covered and 
armoured cables, led along the pipe lines. These 
cables can at each end be disconnected by isolating 
links, and each cable is of sufficient area to run the 
pump station under full load. There have, further, 
been laid two three-core high-tension paper-insulated 
lead-covered armoured cables from the power station 
bus-bars through insulating links and oil switches 
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to the bus-bars of the existing sub-station, from which 
the electrified mills and auxiliaries have previously 
been supplied with current from the Cleveland and 
Durham Electric Power, Limited. These cables have 
a copper section of -3 square inch per core. The 
cables, which are of A.E.G. manufacture, are all laid 
direct in the ground. 

The machinery was gradually started towards the 
middle of December last, and the power station was 
taken into regular service on January Ist, about 
twelve months after actual building operations began. 








THE HOB AND THE GEAR. 
By P. BALLARD. 


In a former article—Tue ENGINEER, August 11th, 1911— 
the hob itself and the effect upon it, resulting from its 
swivelled position when at work, were somewhat fully 
described, while the principle of the gear-hobbing process 
was also roughly sketched out. Little, however, was said 
as to the rotary motion of the gear and the actual generat- 
ing of the involute. It is with these two latter points 
that the present article is fully. designed to deal, and the 
diagrams are intended to illustrate the cutting action of the 
tool. If we take a right-hand hob in its cutting position, 
looking down upon it so as to get it in plan, we see prac- 
tically a series of rack teeth. When the hob revolves 
these apparently start moving from right to left, owing 
to the fact that they are cut on a worm thread. Instead, 
however, of being able to watch the right-hand tooth 
apparently continuously traverse the length of the hob, we 
find that while its speed is uniform it disappears and 
reappears throughout its journey. This, of course, is 
due to the thread being gashed across and not continuous. 

W hen the hob has revolved once the tooth we are watch- 
ing has apparently travelled an amount equal to the 
circular pitch of the wheel to be cut. If there are six 
gashes and cutting teeth in the circumference of the 
hob the tooth will apear in its fully developed rack form 
six times during one revolution. By indefinitely increasing 
the number of teeth, we approach the limit where the 
motion would cease to be intermittent. 

One apparent rack tooth watched through the distance 
in which it is in gear with the wheel—in reality, all the 
hob teeth within that distance—will be solely responsible 
for the cutting of the space between the teeth, including, 
of course, the generating of the two involute curves. 
Taking a wheel whose pitch diameter is 3.82in., the corre- 
sponding circumference will be 12in. The present in- 
stance is one of the unusual cases where it is more con- 
venient to use the circular pitch method of calculating 
than to adopt diametral pitch. In this case we will 
take a hob of I}in. lineal pitch. Now, since the pitch 
circumference of the wheel is 12in., it follows that for 
every one degree revolution of the blank, the ‘ rack” 
tooth must travel .4,in. = ,hin., since it must move with 
a speed uniform with that of the pitch circle. That is 
to say, that while the rack tooth travels ,',in. the wheels 
revolve through 3 deg., and when the former travels 
jin, the wheel revolves 45 deg. With this data we can 
get to work and show graphically exactly what takes place 
in cutting the spaces. 

In Figs. 1, 2 and 3 the circles slHfown are of suitable 
diameters for blanks whose pitch diameters are as men- 
tioned above—3.82in. The rack tooth in its first position 
is 2}in. from the centre line. Now, if this rack tooth 
were to be traversed this 2}in. to the centre line of the 
drawing, the wheel would have to rotate 
9 
2t X 360 = 67} degs., 

12 wp 

and any intermediate corresponding positions of the 
wheel and “rack” tooth may easily be found. If, 
therefore, our rack tooth and circle were cut out and 
the latter pinned so that it could rotate, it would be possible 
to move up the tooth to the points 1, 2, 3, &c., rotating 
the circle the corresponding number of degrees each 
time. If, further, a line were drawn round the tooth at 
each position, a drawing would be obtained that would 
give a very good idea of what work the hob really accom- 
plishes. 

Now, in Figs. 1, 2 and 3, this is substantially what has 
been done, except that instead of actually revolving 
the blank we have given the centre line a new position 
each time, and instead of literally moving the tooth we 
have measured a new distance each time from this new 
centre line. This method, of course, gives exactly the 
same results as the one suggested where the paper blank 
is actually rotated, and only differs from it in the mechan- 
ism adopted in drawing. The positions of the teeth are 
shown along the rack at the top at the points 1, 2, 3, &c. 
These are the points at which the tooth, which apparently 
travels from right to left along the ‘hob as it rotates, 
takes the form of a perfect rack tooth. The first position, 
as the diagram shows, is at point 1; the second position 
is at point 2. By the time, however, that the rack tooth 
has reached this second position the gear will have 
rotated some few degrees, this being manifestly impossible 
inadiagram. The position of the centre line has been altered 
a corresponding number of degrees instead and the distance 
—point 2 to the centre line—has then been measured 
from this new position tangentially, of course, from the 
point where the new centre line cuts the circumference. 
This operation has been repeated until the tooth has 
taken up all the positions from 1 to 13. Thus the diagrams 
actually show the space as it is cut out by the hob teeth 
successively coming into their ‘“‘ rack ’’ positions. 

In the present instance, a hob having only four teeth 
on its circumference js illustrated cutting 1}in. circular 
pitch. In practice a hob would have more teeth than 
this, of course, but four has been chosen as a convenient 
number, and one which by somewhat exaggerating the 
imperfections make the difficulties that we have to illus- 
trate more clear. Each tooth as it comes into its cutting 


position must be — U.Cry 2 = jin. to the left of the 
former tooth, while since the circumference of the blank 


is 12in. and the pitch is 1}in., it. follows that the number 
of teeth is eight, and since, further, there are four rack 





positions to each l}in. of rack movement, it follows that | If a denotes this area, the total of metal removed within 


the number of degrees of a revolution that the gear makes 


360 
Sy 11} deg. 

Fig. 4 is supplementary to Fig. 2. It shows the centre 
lines of the teeth, and has been separated from it to avoid 
too great a complexity of lines. It is, however, of con- 
siderable interest as a drawing by itself, since it shows 
the involutes generated by a single cutting edge. The 
base circle to these involutes would correspond, of course, 
exactly with the pitch circle, since the line generating 
it is in this case at right angles to the horizontal line X Y. 
That is to say, that X Y is the line of pressure, and i, 
of course, tangential to the two pitch circles. The in- 
volutes, in fact, are exactly similar to those which would 
gear correctly with a rack having teeth whose sides were 
parallel to each other, instead of being at 29 deg. as is 
usual, since the centre line may be looked upon as this 
rack tooth, of no thickness, which cuts the space. 

Figs. 1 and 3, drawn by the same method, show respec- 
tively the cutting tooth as it does its work on the “ in- 


to each division 1—2, 2—3, 3-4, &c., will be 











Fig. 1 


6 ” 


coming” side and the ‘‘ outgoing” side of the centre 
line. In Fig. 1 the space is shown in process of forming, 
up to the time when the rack tooth reaches the centre 
line, while in Fig. 3 the outline of the space is shown as it 
exists when the process indicated in Fig. 1 has been carried 
on up to the point mentioned, and then in detail the com- 
pleting process is given, and the rack tooth drawn in its 
various positions until it is free of the blank, 7.e., until 
it reaches the point 13 on the top scale. The shading 
shows the parts of the space which are taken out by the 
teeth on this “‘ outgoing ”’ side of the centre line. 

From this it would appear that a very small portion 
of the work is done on this side. It must not, however, 
be forgotten that the downward feed of the cutter is 
continuous, and that therefore although the area of the 
space is covered on the “‘ incoming ” side, with the excep- 
tion of the shaded portions, yet, since that cutting has 
taken place, this downward feed has brought the tool 
into contact with virgin metal, and thus, besides the 
relatively heavy cut being taken in the shaded parts, 
there is also a light cut going on over the remainder of 
the tooth area, due to the slight downward feed of the 











Fig. 2 
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hob, since the hob on the “ ingoing”’ side of the centre 
line covered the same area. The exact amount of metal 
removed by each tooth may be obtained from Fig. 2, 
although the process of calculating would be long and 
tiresome. 

It would be necessary in taking each tooth to consider 
how much of the area covered by it had been previously 
covered by other teeth, and how many degrees the wheel 
had revolved since this former tooth did its work. Having 
obtained these data, the problem is not difficult. Having 
found that an area A of the ground covered by any given 
tooth, No. 8 had been previously covered by the tooth 7, 
while the number of degrees the gear has revolved between 
these two operations is D and the cutting speed is f inches 
per revolution of the gear, then the actual metal removed 
over the area A is— : 

D 
Ax 360 > G2 
For the metal removed in those parts which the tooth 
No. 8 alone reaches, the formula is, of course, simplified. 


it will be a x f. ; f 

The total of metal removed by the tooth No. 8 may 
be obtained by adding the results of the first and second 
formule. By repeating the calculation, after having 
given new values to the letters, the exact amount of metal 
removed by each tooth may be found. 

A subject about which a far more persistent controversy 
has existed and does exist to-day, now has to be considered. 
This is the question of whether the flats so often found 
on hobbed teeth are or are not the necessary result of this 
system of generating the gears. At first it might seem 
that the diagrams here shown at once settle the question, 
and that since the hob teeth are given in all their true 
rack positions, in the order in which they do service in 
cutting one space, it follows that the actual shape of a 
space cut by a hob similar to that used in the diagram 








Fig. 3 


will be exactly similar to the shape shown, and that, 
therefore, there is no room for further discussion on the 
question of the hob and its flats. This would be quite 
true if we were safe in assuming that cutting only took 
place when the tooth was in its true rack position. It is 
a curious fact that while there are many to-day who argue 
on this assumption and many on the other hand who deny 
it, yet there are few, if any, who make any really systematic 
attempt to demonstrate exactly how the matter really 
stands. 

It must be remembered that although the rack tooth 
is perfect for only one point, yet it is very nearly a perfect 
rack tooth for a certain period each side of that position. 
To find the real error inherent in the hobbing process, 
we must discuss how long this certain period should be 
and how long actually it is, and also how closely during 
that period the tooth approaches to the rack form. : 

Referring once more to Fig. 2, we may soon get at this. 
We have seen that the tooth comes into its true rack 
position at the points 1, 2, 3, &c. Take any one point 4. 
If, now, instead of being a true rack for one point only, it 
maintained this shape relative to the blank from the time 
when it reached the point a, half-way between 3 and 4, 








Fig. 4 


till it got to the point g half-way between 4 and 5, and 
if these conditions held good about each point, it is obvious 
that we should have a continuous rack, and if the cutting 
was maintained throughout it there would be no question 
of flats on the involute which resulted. It should be 
borne-in mind in discussing this part of the question, 
that the hob illustrated has four teeth only in its cireum- 
ference, and therefore the space a to g is much more than 
would be necessary in the usual hob, where the spaces 
1-2, 2-3, &c., would be shorter. 

The question of accuracy is now seen to depend on 
how nearly the tooth maintains its true rack form between 
the points a-g. This distance from a to g equals one- 
quarter of the pitch ; therefore, during the time that the 
tooth travels through it, the hob will have revolved one- 





quarter of a revolution. Referring now to Fig. 5, the 
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lower part shows a diagram of the end of a hob designed 
to cut l}in. circular pitch, and from it are projected the 
plan views of the teeth as they pass through the quarter 
revolution from A to G—i.e., as they travel laterally 
from a to g, Fig. 2. Now, Fig. 6 is drawn on exactly the 
same principle as Figs. 1, 2 and 3. Instead, however, 
of showing the tooth at the points 1, 2, 3, &c., it shows 
it at the points a, 6, c, &c., and instead of the tooth being 
a perfect rack shape each time, it takes the shapes of the 
teeth shown in plan in Fig. 5. It has therefore been 
more convenient to draw these from the centre line of 
the hob than, as in Figs. 1, 2 and 3, tou draw them directly 








Fig. 5 


from the base line of the rack teeth. In this case, of course, 

the points a, b, c, &c., have been chosen in a quite arbitrary 

manner. The more closely together the points are 

taken the more accurately will the drawing represent | 
what actually takes place. The only positions of import- 

ance, however, are those close to the point 4 on either 

side of it, and therefore we have taken the points c and e 

between d and 6 and d and f, but have not divided the 

spaces a-b and fy. 

It will be seen that in the diagram the c and e positions 
do not show any actual cut outside the bounding line | 
of the tooth at d. However, that the tooth positions | 
immediately on either side of d have a slightly softening | 


effect upon what would otherwise be a series of perfect 
flats—as shown in Figs. 1, 2 and 3—there can be no doubt ; 
but, on the other hand, it is undoubtedly true that the 
curve generated is not a true involute, but is intermittent 
to an extent varying with the number of teeth on the 
circumference of the hob. 

While still referring to Figs. 1, 2 and 3, it would 
well to show, perhaps, the relationship of the curve 
generated to the base circle. That is to say, of course, 
that the sides of the rack teeth are at right angles to the 
tangent of the base circle drawn from the point P; the 
latter being the point where the centre line cuts the pitch 
circle. It has already been seen that in Figs. 1, 2 and 3 
the centre line takes varying positions as the figure is 
being constructed. The point P therefore occurs a corre- 


be 


,- 





Fig. 6 


sponding number of times and in corresponding positions. 
Taking any one of these—say, on centre line No. 4, Fig. 2, 


| for example—we draw through the point P a line making 
an angle of 14} deg. with a tangent to the pitch circle 


drawn through P, 1.e., we draw a tangent to the base | 


circle. Now, since the side of tooth No. 4 is drawn at 
an angle of 144 deg. to the centre line of that tooth, and 
since this centre line is parallel to the line C 4, and since, 


again, the line drawn through the point P is at an angle | 
of 14} deg. to a line at right angles to both C 4 and the | 


centre line of the tooth, it follows that the line passing 
through P and tangential to the base circle is at right angles 
to the side of the tooth. The curve then generated by the 


rack teeth fulfils the conditions of the involute curve, 


At the outset of my former article on * The Hob in 
its Cutting Position ”—THr ENnGinrrr, August I1th, 
1911—it was stated that the object was to con- 
sider the hob simply as it was, not as it might be, 


and any conclusions to be drawn from these facts, or any 
opinions on the subject, it was stated, would be reserved 
for a future occasion. The present article has been 
written on the same principle as the first, not to express 
those opinions or to draw conclusions. The diagrams 
have been prepared, not in order that the writer might 
prove either party of controversialists to be in the wrong 
or to show the other party to be in the right, but rather 
in order that both parties may see for themselves what 
really does take place. 

It is strange that if religious, political, literary or merely 
technical disputes are studied, it will be found that each 
disputant starts arguing from his own side of the question, 
and the facts and deductions brought to his aid seldom 
get far away from the particular point under discussion. 
If both part es agreed to go back to the first principles of 
their science or philosophy—principles upon which they 
were both agreed—and setting out from this common 
ground discovered at what point their roads branched off, 
then they might be in a position to find the error, but if, 
on the other hand, they each stand at the end of their 
respective cul-de-sacs and shout across to each other, 
noise only will be the outcome. 

Let us repeat, then, that the object of this article has 
heen to set forward facts, as opposed to opinions, and to 
lay a solid foundation upon which to base any opinions 
in which the reader may care to indulge. The diagrams 
given, although actually illustrating the process as per- 
formed by the specified hob on this particular blank ouly, 
yet at the same time make clear the methods by which 
the work done by any given hob on any sized blank selected 
can be literally illustrated. The only modifications 
necessary to the present diagrams are to substitute the 
pitch diameter that it is required to cut for the 3.82 dia- 
meter as drawn at present, and also to divide the top 
line according to the formula— 

cire. pitch to be cut 
number of teeth in circum. of hob’ 
The size of the rack tooth also must be altered, of course, 


| to suit the required pitch. 


If it is required to draw a diagram corresponding with 
Fig. 6, then besides the foregoing considerations it will 
be necessary to allow for the diameter of the hob. 

Uniting Fig. 2 with Fig. 6, and modifying them to suit 
various cutters and blanks, we can obtain the exact 
space which any hob will theoretically cut in any given 
blank; while by drawing Fig. 6 much larger than full 
size more divisions can be made immediately on either 
side of the true rack position, and thus the exact amount 
of “ softening ” of the flats may be found. 
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ATLANTIC TYPE EXPRESS LOCOMOTIVE FOR 


THE CHINESE GOVERNMENT RAILWAYS. 


AN engine has recently been 


of the Chinese Government 


built 
Limited, for the Tao-Ching Railway, 
for the Taokou-Ching-hua 
Railways. 


by Kerr, 


This 





Thickness of plates. ‘yin. 
Longitudinal butt joints, tre ble riveted 
Circumferential butt joints, double riveted 


engine, which was constructed to the design and 
specification of Mr. Donald Fraser, the Locomotive 
Superintendent of the line, includes more than the usual 
number of novelties, as will be seen from the follow- 
ing list of particulars. The engine and tender 
loaded weigh 120 tons. We give a view of it and 
drawings of the tender herewith, and in our two- 
page Supplement are given detailed drawings of the 
engine itself. The following are its leading par- 
ticulars : 


Cylinders 


Diameter of cylinders 19in. 
Stroke of pistons Te eee 
Cast iron piston valves, outside admis- 

sion, diameter . 8in. 
Width of steam ports «. Ijin. 
Distance apart of cylinders, “centre to 

centre ‘ae . 6ft. Fin. 
Distance het ween an centres of valve fi 

spindles 2ft. 3in. 
Lap of valve 1 yin. 
Lead of valve (in ‘full ge ar) din. 
Maximum travel of valve .. 4 Jin. 
Stephenson link motion 
Diameter of piston-rod 3hin. 
Length of slide blocks as oa.) SER Oe: 
Length of connecting-rod between 

centres .. .. 10ft. 9in. 

Wheels (steel) 

Diameter of driving and coupled 

wheels a0 ne.) a 
Diameter of trailing whe els” 3ft. Jin. 
Diameter of bogie wheels 6 sit. 
Thickness of all tires on tread 3in. 
Width of all tires on tread ~ eo» Ohi. 
Distance -from centre to centre of 

driving wheels 6ft. Gin, 
Centres of bogie wheels tft. 4in. 
Centres of driving wheel to centre of 

trailing wheel ° 8it. Tin. 
Distance from centre of drivi ing - wheel 

to front of fire-box 2ft. bin. 

Axles (steel) 

Driving and coupled diameter of wheel 

seats a See ee ee ee a 
Driving and coupled diameter of 

bearings 8in. 
Driving and coupled length of bearings 9in. 
Driving and coupled diameter at 

centre . 7jin. 
Centre to centre of all bearings 3ft. 7hin. 
Trailing axle diameter of wheel sea 8in. | 
Trailing diameter of —- inside } 

and outside .. Jin. and 64in. 
Trailing length of bearings ins side and 

outside... " 9in. and llin. 
Trailing diameter at centre 6jin, 
Trailing centre to centre of outside 

bearings 6ft. Tin. 
Bogie axles, diameter of wheel seat 6jin. 
Bogie axles, diameter of bearings 6in. 
Bogie axles, length of bearings 9in. 
Bogie axles, diameter at centre 5iin. 


Crank pins (steel)— 
Diameters of driving crank ee ‘ 
Lengths of bearings 
Diameter of coupled crank pin 
Length of bearing oes 
Frames (steel)— 
Distance between frames .. 
Thickness of frames ‘4 
Distance between bogie frames. 
Thickness of bogie frames 
Boiler (steel )— 
Centre of boiler from rail 
Length of barrel (parallel) 
Diameter of barrel outside te owe 


6in, and 63in, 
5jin. and 4in, 
5lin. | 
4in. 


4ft. Ojin. 





9ft. din. 
15ft. 10in. 
4ft. Qin. 


| gcne their periodical revision. 





with 


head 
gas generator enclosed in anti-freezing cabinet and 
and Smith’s patented combined lubricator 
and cylinder vacuum destroying valves. 


| Manufacturing Company’s acetylene gas lamp, 
* Mosher ’ 


fitted with purifier ; 





NEW GERMANISCHER LLOYD RULES. 
THE Germanischer Lloyd rules have once more under- 
The general scheme of 
the hull-ecnstruction rules remains much as before, except 
with regard to the shaft tunnel and to the tunnel for the 
pipes and passage way forward of the hoiler-room. In a 
eargo vessel with one large hold afé the tunnel may fill 
with water when an unlucky shaft fracture or other mishap 


| tears the shell abaft the double bottom or injures the stuff- 


ing-box bulkhead. The tunnel will in such case have to 
withstand the pressure of a head of water slightly higher 
than the load line. Should the hold by any chance become 
flooded the pressure of a head of water rising to the height 
of the deck might, it is true, have to be reckoned with, but 
the ship would then sink even if the tunnel remained tight, 
unless, indeed, the after hold were subdivided. To enable 
the subdivision to be effective, the tunnel which runs 
through the different compartments must be able to with- 


| stand the same maximum pressure as the bulkheads. 


For 


Thickness of smoke-box tube plate .. jin. 
Fire-box (steel)— 
Length outside ‘ 8ft. 10in. 
Breadth outside at bottom 5ft. 2in. 
Depth below centre line at front end.. — 4ft. 3in. 
Depth below centre line at back end.. 3ft. 2in. 
Thickness of front plate gin. 
Thickness of back plate in. 
Thickness of sides and top. . jin. 
Internal fire-box (steel)— 
Length at bottom, inside 7ft. 11'8in. 
Breadth at bottom, inside 4ft. 42in. 
From top of box to inside of shell lft. 6hin. 
Depth of box inside at front 5ft. 3in. 
Depth of box inside at back 4ft. 2in. 
Diameter of Low Moor iron stays Zin. 
Distance of stays apart $jin. 
Tubes (steel zinced )}— 
Number of tubes 193 
Length of tubes between tube plates 16ft. 28in. 
Diameter outside of tubes 2}in. 
Diameter outside of tubes at smoke- 
box end 2 Fin. 
Diameter outside of tubes at fire- box 
end 2hin. 
Thickness of tubes 1] w.g. 
Diameter of exhaust pipe nozzle 5in. 
Height of chimney from rail 14ft. 5}in. 
Heating surface in tubes 1843.65 sq. ft. 
Heating surface in fire-box 132.35 sq. ft. 


1976 sq. ft. 
35 sq. ft. 
180 Ib. per sq. in 





Total . 
Area of fire-grate 
Working pressure 
Tender wheel base 
From front buffer beam to front bogie 


centre 6ft. Gin. 
From front to hind bogie centres 1lft. 
From hind bogie centres to back buffer 
beam 5ft. lin. 
Centre to — of hogie wheels. 5ft. 
Wheels (steel)— 
Diameter of wheels on tread 3ft. lin. 
Thickness of tires 3in. 
Width of tires 5hin. 
Axles (steel) 
Diameter of bearings .. 5}in. 
Length of bearings 9in. 
Diameter of wheel seats 63in. 
Length of wheel seats. . Gin. 


Distance between centres of bearings 6ft. 4in. 


Frames (steel)— 


| 
Distance between frames 6ft. Lin. 
Thickness of frames Zin. | 
Distance between bogie fra ames. dft. 9}in. 


Thickness of bogie frames 
Capacity of tank ..  .. 
Capacity of coal space 
Tractive force .. 
Tractive force per ton of adhesive weight 
Weights— Tons. 
Weight of engine in working order : 


gin. 
4250 gallons 
8 tons 
19,277 Ib. 
507 Ib. 

ewt. 


On bogie wheels .. .. .. .. 15 10 
On coupled wheels 380 
On trailing wheels 17 17 
Total 71 7 
Weight of engine empty os - 6 1 | 
Weight of tender in working order | 
(front bogie) ae 4 24 2 
OU ORIO) ke ks, te 24 «#11 | 
Total 48 13 
Weight of tender empty . L 13 
Total weight of engine and tender i in 
working order... - e+ 120:tons 


The engine is fitted with the folowing —Westinghouse 
quick-acting automatic brake ; Westinghouse steam heating 
apparatus for carriages ; Holden and Brooke’s steam sanding 
apparatus fitted in front of leading coupled wheels ; Gresham’s 
No. 9 combination injectors; the boiler and cylinders 
are clothed with the Cape Asbestos Company’s Pluto brand 
mattresses, and the piston-rods and valve spindles are fitted with 
the United Kingdom Metallic Packing Company’s packings ; 
Laycock’s patent combination automatic couplers ; the Dayton 





passenger vessels with suitable subdivision then, the tunnel 
walls are now treated as water-tight bulkheads, while for 


| eases in which only the flooding of the tunnel can come in 


question a separate table is given for the stiffeners. 

The advent of oil firing and that of the internal com- 
bustion engine have found expression in more definite 
rules for oil-tight bunker bulkheads, which for strength 
now take rank with those of deep tanks, while for oil-tight- 
ness they are preferably to be treated like those of tank 
vessels. Also, the bulkheads of all tanks for drinking and 
boiler-feed water purposes are now more rigorously dealt 
with. The heads of water to be used in testing tanks of 
all kinds, which were formerly given in feet and inches, 
are rounded up in metric units. 

An important feature of the book is the new list of angle 
bulb sections, which has been worked out by the Verein 


| Deutscher Schiffswerften and the Germanischer Lloyd. 
| The sections have been treated much on the lines of those 
| adopted by the British Engineering Standards Com- 


mittee in so far that moment of resistance, thickness of 


| web, and weight per metre now bear the most favourable 


relations possible to one another. Special importance 
attaches to this type of seetion in view of recent investiga- 
tions which show that zeds and channels have a tendency 
to yield sideways, that increases with the width of the free 
flange until the moment of resistance ceases to be a reli- 
able measure of their strength. 

For internal combustion engines rules making for safety 
in handling have been brought up to date as far as is pos- 
sible with a motor which is still in its early days. Formule 
are now given for determining the scantlings of the com- 
pressed air tanks, cranks, and shafting. 

For the convenience of the circles specially interested 
in internal combustion engines a number of copies of the 
rules relating to them will be bound up separately. 

The Rules for Material have been somewhat extended, 
Tests have been included for pipes, in particular for those 
of water-tube boilers, while the regulations with regard 
to welded masts and such like parts have been revised. In 
this chapter rules are also given for autogenous welding 
the use of which is in certain cases allowed. 

The tables for anchors and cables have been lengthened 
to meet the demands of the larger vessels that now have 
to be dealt with. The Kenter shackle, which has done good 
work in the German Navy for séveral years, now finds a 
place in the book. It has the form of a link and enables 
lengths of chain to be joined up without the long links and 
end stud-links of increased diameter required with the 
ordinary cables. Enlarged links are then necessary only 
at the swivels. An _ illustrated description ot this 
shackle was given in our issue of April 9th, 1909. 
For the Baltic-North Sea and small coasting trades, 








994 


THE ENGINEER 


Ava. 30, 1912 








the lower anchors may now be reduced by 
cent. in weight, provided the chain cables be increased in 
diameter by 4 mm. so as to add to the security against 
sudden pulls on the mooring ground. 

The steady increase in the oversea carriage of chilled 
cargoes, and in the magnitude of retrigerating plants has 
made the special recognition of these latter in the register 
book, and the laying down of conditions under which cer- 
tificates may be granted for them, a necessity. The 
section reterring to them has been drawn up by experts in 
refrigeration, and in addition to a number of reeommenda- 
tions, contains the rules to be complied with, the tests to be 
carried out, and the survey procedure to be followed to 
enable certificates to be given. When an installation 
complies with the conditions, this is indicated in the 
register by the insertion of the mark KAZ, to which a * is 
added when the plant has been built into a vessel under 
the special survey ot the Germanischer Lloyd. Among 
less striking new departures mention may be made oi the 
restriction of the length of a vessel to fifteen times her 
depth, the abolition of the groove at the back of the post 
in single-plate rudders, and some modification of the hatch- 
way end beam requirements, so that increased scantlings 
are now necessary only when the pillaring is reduced or 
the hatchways are of more than half the breadth of the 
vessel. Further, provision is made for protective coverings 
for the manholes in unsealed tank tops, and other minor 
requirements take account of the changing conditions of 
navigation. 

The classification rules for both ships and their machinery 
contain some new clauses making in the direction of more 
stringent control of, the older craft and clearer definition 
of the procedure to be followed in case of damage to 
machinery. That the rules are to apply to motor vessels 
as well as to steamers is perhaps self-evident. 








THE RAILWAY HALF-YEAR. 
No. II.* 
THE HAtr-YEARLY MEETINGS. 


At the Great Eastern meeting Lord Claud Hamilton 
referred to the fact that the company had just celebrated 
its jubilee, the Great Eastern having been incorporated 
as such since August 7th, 1862. The Tilbury chairman, 
Mr. A. L. Stride, presiding over the last meeting of that 
company—which has now been taken over by the Midland 
—was very reminiscent. In the half-year ending June, 
1876, it carried 855,049 passengers, but in the half-year 
just concluded there were over 17,000,000. There were 
in the former period 499 season-ticket holders, as compared 
with 26,777, and it had just paid 6 per cent. dividend, 
instead of 1} paid in 1876. The Metropolitan District 
reported the largest number of passengers in any half-year 
—42,910,000—an increase of 1,406,000, or 3-39 per cent. 
The car-miles showed an increase of 640,000, and the 
earnings per car-mile were 9-59d., an increase of 0-19d. 
The Central London chairman reported that the company 
was re-arranging its permanent way and, we believe, laying 
it on sleepers instead of longitudinal timbers. The plat 
forms are being made fireproof and automatic signalling 
put down throughout the whole line. On the London, 
Brighton and South Coast 14,000,000 passengers have 
been carried on the electric trains since December, 1909. 
The Earl of Bessborough also reported at the same com- 
pany’s meeting that the weekly paid staff was given an 
opportunity of partaking in the recent issue of new capital. 
The directors received over 100 applications from the men 
and nearly £5000 was allocated among them. This experi- 
ment was so encouraging that it was proposed on the next 
issue of capital to give the company’s servants special 
facilities to become stock holders. An increase of 4500 
in first-class passengers was reported. The Midland 
dividend was down by ? per cent., but the chairman said 
that the rate paid was higher than that paid in eight of the 
last twelve half-years ; it was the same dividend as in two 
half-years, and only twice had it been exceeded. The 
chairman of the Midland Great Western Railway of Ire- 
land said that Mr. Borden, the Canadian Prime Minister, 
had received a deputation on the subject of Galway as a 
Transatlantic port—THE ENGINEER, November 4th, 1910. 
Mr. Pim, the chairman of the Dublin and South-Eastern, 
intimated that the diversion of the line owing to coast 
erosion between Killiney and Bray, described in THE 
ENGINEER of March 8th, 1912, was being put in hand, 
the necessary land was being purchased and a contract 
for the work let. Parliamentary sanction for the diver- 
sion between Bray Head and Greystones had been given, 
and that, too, would soon be put in hand. When these 
diversions have been carried out a large amount of main- 
tenance would be saved. The sum spent during the last 
twelve months was more than sufficient to pay the interest 
on the capital required for the new works. 

The chairman of the London and North-Western 
referred to the death of Lord Stalbridge, his predecessor 
in the chair. He also said that at the beginning of the 
coal strike the company was £65,000 to the good. A 
matter of satisfaction was that the receipts for the week 
previous to the meeting, i.c., the week ending August 3rd, 
amounted to £430,000, which was a record. The North- 
Eastern has also lost its chairman, Mr. John Lloyd 
Wharton. Lord Knaresborough, who has been a director 
for thirty-eight years, has been elected in his place. In 
mentioning that this line had had to hire 1000 wagons in 
order to handle increased traffic, he said that if the wagons 
owned by the company were placed end to end they would 
occupy 450 miles of line. At the London and South- 
Western meeting it was stated that the company was not 
building any additional carriages or wagons. It was 
considered that there were enough. The company lost 
£14,000 on its London suburban traffic. Part of this was 
due to the coal strike and the remainder to the competition 
of motor omnibuses. In passing, we would remark that 
this is a new feature. The competition of this sort in the 
past has been tramways, municipally owned. But motor 
omnibuses are not only privately owned but the London 
General is controlled by the London Electric Railways 
Company. Another interesting feature mentioned at the 
South-Western meeting was that the company lost £7000 
by less strawberry traffic and that £4000 was saved in 
clothing and stores. But the point of greatest interest 
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is that it was shown during the coal strike that Welsh 
coal deteriorated quicker than North Country coal. The 
company is now building the walls of the coal stacks of 
North Country coal. It is hoped to have 80,000 tons of 
coal in stock by the end of the year. 

An item of no little engineering interest was mentioned 
at the Great Western meeting. Asked as to the progress 
of the new deep-water quay at Fishguard, the chairman 
said that it was a questionable point whether berthing 
accommedation should be provided there. They had a 
scheme for building a large ocean quay for the accommoda- 
tion of liners, but owing to the recent experience of those 
big ships, seafaring men were speculating as to what effect 
wind and other disadvantages would have on large vessels 
above the water-line when brought up alongside a quay 
and manceuvring in limited spaces. Such being the case 
the ocean quay which they had in contemplation had been 
postponed for the present, but as far as American liners 
are concerned they would continue to discharge their 
passengers and cargo by tender as at the present time. 
The dredging which was now being carried out would be 
continued, but not outside the breakwater. 





New Rarmways Works, Xe. 

The Cork City Railways—THE ENGINEER, January 12th, 
1912— were opened on January Ist ; a further extension of 
the Brighton Company’s electric working on March Ist ; 
the North-Eastern’s new line from Selby to Goole on April 
Ist; Immingham Docks, Great Central Railway—THE 
ENGINEER, May 17th, et seg—on May 15th; and a portion 
of the Euston and Watford widening, and the Croxley 
Green branch, London and North-Western Railway— 
THE ENGINEER, June 14th—on June 15th. 

The Midland Company’s new line through Bradford 
—THE ENGINEER, November 4th, 1910—has not yet been 
commenced, but the chairman said that the engineer, 
Mr. Worthington, was very busy over it. A contract has 
been let for the remaining portion of the Enfield and 
Stevenage loop of the Great Northern Railway—THE 
ENGINEER, April Ist, 1910—which when completed will 
provide that company with a relief line that would be of 
great value under certain eventualities. The entrance 
lock of the new dock at Hull, being built jointly by the 
North-Eastern and Hull and Barnsley Companies, is 
nearly finished, and the north-east arm and the graving 
docks are in course of construction. It is hoped that the 
dock will be opened for traffic within the next twelve 
months. The electrification of the East London Railway 
will be completed in the early months of next year. The 
new station of the Metropolitan Railway at King’s Cross 
is nearly finished, and a fine station with hotel and offices 
for the same company at Baker-street is under construc- 
tion. The extension of the Central London to Liverpool- 
street was opened on July 27th—THE ENGINEER, August 
2nd, 1912—as far as the Great Eastern station was con- 
cerned, but the exchange with the North London Broad- 
street Station is not complete. The London Electric 
Company’s extensions at Charing Cross and from Edgware- 
road to Paddington will be finished in the course of a year. 

All the powers sought by the companies during the 
present session—THE ENGINEER, December Ist, 1911 
have been obtained. The North-Eastern withdrew its 
Bill as the Great Central agreed to provide the accommoda- 
tion sought, and the North-Western took out from its 
Bill the clause as to providing electrical current to private 
firms. The Midland Company’s purchase of the Tilbury 
line—see “The Railway Position” in THe ENGINEER, 
February 28th, 1 through. The opposition 
of the G eat Eastern Company was appeased, and only the 
Great Northern remained to be dealt with. That company 
secured running powers. A condition of the purchase is 
that the Midland shall by 1914 apply for powers to work 
the line by electricity and complete the work by 1921. 
The North-Western strongly opposed the proposed 
Metropolitan and Great Central joint railway to Watford, 
but the Bill was passed. Two private Bills—one for a 
dock and railway at Canvey Island and one for a new rail- 
way in the Lothians—were rejected. 

The Central London is stated to contemplate a new 
railway into the Thames Valley. This is the territory 
of the South-Western, which is going to anticipate the 
proposals by electrifying its suburban railways. This 
is, however, acknowledged to be a difficult problem, and 
Sir Alexander Kennedy has been called in to advise the 
company. 





THE INSURANCE AcT. 

The respective chairmen have stated that the annual cost 
of the Act is estimated to be as follows :—Great Eastern, 
£24,000 ; South-Eastern and Chatham, £14,000; Metro- 
politan District, £1600 ; Lancashire and Yorkshire, £24,000 ; 
Midland, £55,000; Great Northern, £30,000; North- 
Western, £64,000; North-Eastern, £40,000; South- 
Western, £20,000; Great Western, £60,000; Great 
Central, £20,000. 


Tue Rarttways BIL. 


The proposed legislation hereon—THE ENGINEER, 
April 12th—was mentioned at all the meetings, and while 
surprise was expressed that the Government had not 
redeemed its promise of a year ago as to the companies 
being authorised to increase their rates and fares to meet 
the expenses of better conditions for their men, it was 
considered that such sanction would be forthcoming. 

It may be noted that the companies increased their 
season ticket rates and excursion fares at the beginning 
of the year. That the latter was of benefit may be judged 
by the fact that although the people’s resources would be 
low owing to the recent coal strike, the receipts for Whit- 
week of 1912 were £26,000 more than those for Whit-week 
1911. The weather condicions were the same. 


THe Rattway Accounts Act. 


This also was mentioned, and the Great Northern and 
the Metropolitan chairmen said that their respective 
shareholders would in future meet once yearly instead 
of twice. The chairman of the Dublin and South-Eastern 
observed that the preparation of yearly instead of half- 
yearly statements would enable the directors and officers 
to give the current business a good deal of valuable time 
which under the existing system was diverted, and that 
at the very busiest time of the year, to preparation for the 
half-yearly meeting. 





We would also observe that another benefit of the Act 


will be that the secret of reserve funds will be revealed, 
For instance, the chairman of the North London Railway 
said that their reserve fund now stood at £100,000. 


THE ConcrILIATION Boarps. 


One of the clauses of the scheme of the Royal Commis- 
sion—THE ENGINEER, October 27th, 1911—was that all 
settlements then in force should terminate on July Ist, 
1912. During the half-year the new Boards have been 
very busy considering new schemes and a very largo 
majority has been mutually agreed to without reference 
to the outside chairman. The decisions arrived at have 
been of much greater benefit to the men than those adjudi- 
cated upcn under the old scheme. This better result: is 
no doubt due to the fact that the men spoilt their case 
then by asking too much. 

Sir G. H. Claughton, at the North-Western. meeting, 
said that the principle laid down by that company ani 
confirmed by the Royal Commission that the preliminary 
to the settlement of any dispute with regard to any grade of 
men must be the approach to the company by representa- 
tives of the men, had given eminently satisfactory results, 
as it had been found possible to settle every dispute with 
the men without having to refer any question to the 
Conciliation Board or to an independent chairman. 


Rattway AGREEMENTS. 


Little further progress has been made herein. The 
Great Northern has dropped the additional fast train 
it has been running from King’s Cross to Leeds at 2.15 
—three-quarters of an hour after an express that is almost 
equally fast—and the corresponding train that left Leeds 
an hour after the 5.30 p.m., and which were put on when 
the Midland, in conjunction with the Lancashire and 
Yorkshire, improved the London to Bradford, Halifax, 
and Huddersfield service. 

The South-Western now only runs four trains a day 
between Clapham Junction and Addison-road instead ot 
eighteen. The remainder of the service is taken by the 
Brighton trains. 

The Midland Company does not now work on Satur- 
days two of its fast trains in each direction betweea London 
and Manchester. This has been stated to be due to Satur- 
days being less devoted to business than formerly. This 
is, however, not the real reason, which is that the excur- 
sion and holiday traffic in the summer months makes a 
great demand on the rolling stock. Further, these express 
trains delay, and are delayed by, the heavier traffic on 
Saturdays of the other trains. 

The Great Western and North-Western continue to 
wage their fatuous competition for the London—Birming- 
ham traffic. The former advertises its route as ‘ the 
shortest way ” and the other announces that “ there is 
no quicker way ” than by the London and North-Western. 
The reason for this is that when the time arrives that 
terms shall be discussed as to a division of the receipts 
it will be based on the average receipts each has taken, 
and the more traffic each gets now means a higher percent- 
age later. 








NEW LOCOMOTIVES FOR ITALIAN STATE 
RAILWAYS. 

THE issue for August 15th of the Rivista Tecnica 
delle Ferrovie Italiane contains the drawings of the two new 
groups of locomotives which have just made their appear- 
ance on the Italian railways. 

The engines of the first—group 685—are six-coupled with 
leading and trailing pony trucks, and are made for express 
work over the 36 kilos.-per-metre rails of the unstrengthened 
part ot the permanent way, for which reason the weight of 
70-8 tons and 15-1 tons on the axle has been kept down 
almost to that of the old 680 group, in spite of their being 
fitted with superheaters. The oe axle of the trailing 
bogie, which is under the grate, has 10 mm. lateral play. The 
frame is of steel of the normal European type with plate 
sole-bars, the driving axle cranked and in nickel steel. 
The turnace is of the wide pattern, made of sheets of 
arsenical copper. The bcttom of the boiler is lined for 
two-fifths of its circumference with sheet copper, 2 mm. 
thick, as a preservative against corrosion ; the tubes are 
of Siemens-Martin steel, and the exhaust of the fixed 
circular type with cross bar. The engine has four cylinders 
ot equal diameter with Walschaerts’ gear and piston valves. 
It is fitted with the Westinghouse-Henry brake, Haag 
system of carriage heating, Zara regulator, Hasler speed 
gauge, Leach sander combined with hand apparatus, 
Coale safety valves and Friedmann injectors. The 
tender is of the American type with two double-axle 
bogies, and the water and coal supply are respectively 
22 cubic metres (about 4800 gallons) and 6 tons. These 
locomotives will, it is caleulated, haul trains of 400 tons 
at 90 kiloms. on the flat, and trains ot 300 tons at 60 kiloms. 
up a l per cent. incline. The weight of this engine in 
running order is 71 tons, of which 45 are used for 
adhesion. The weight of the tender loaded is nearly 50 tons. 

The engines of the second—group 875—are_ six- 
coupled tank locomotives with pony trucks for light 
passenger work on secondary lines with medium 
grades. The ‘Mogul’ pattern was adopted to the 
exclusion of the three-coupled type so as to ensure 
greater stability on the curve and increased boiler 
output in view of the acceleration of the passenger 
service even on the secondary lines. The boiler is that of 
the 851 group with saturated steam, and simple expa.sion 
has been chosen, the reasons being the non-multiplication 
of types, maximum simplicity of construction and main- 
tenance and the consideration of weight on the axles. 
The furnace is kept between the frames, while the 
tubes, in consequence of their limited length, are of 
brass instead of iron. Copper fire-box is also adopted 
in this case, and the furnace, as in the 685 group, is 
brick arched. There are two cylinders with Walschaerts’ 
distribution and bronze flat unbalanced side valves. 
These engines are made to draw trains of 100 tons at 
50 kiloms. up 1-2 per cent. gradients and on curves of 
a 300 m. minimum radius, an advantage over the 870 
parent group which under analogous circumstances cannot 
exceed 40 kiloms. The engine weighs 50 tons ready for 
the road ; of this 39-4 tons are on the driving axles. 
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RAILWAY MATTERS. 


Tue electrification of the section of the Austrian State 
Railway between Attnang-Steinach—Irdning has been 
decided on and is now in hand. This is the first section 
of any Austrian State Railway to be converted. The 
necessary power will be obtained from the waterfall at 
Steg on the Gosan River. 


“THE Relation of Central Station Generation to Rail- 
way Electrification” is the title of a paper read before 
the American Institute of Electrical Engineers, by Mr. 
Samuel Insull. The paper contains a series of load 
curves showing the advantages of. the centralisation of 
electrie power generation. The author draws attention 
to the enormous loss probable in some American cities 
if the railway load is allowed to be supplied from inde- 
pendent plant. 

Cast iron rails for vehicular traffic are a feature of the 
west approach of theChestnut-street bridge in Philadelphia, 
Pa. The approach is on a 3 per cent. gradient and is 
subjected to heavy hauling from the coal elevators, situated 
on the west bank of the Schuylkill River. The rails have 
a T section with top flange 6in. wide, and are laid to the 
customary wagon gauge, with their top surface slightly 
depressed below the level of the Belgian blocks which 
form the pavement of the roadway. 





THE coasting clock appears to have been used with 
considerable success in connection with electric railways 
in America. It has recently been pointed out, however, 
that when using clocks of this description there are one 
or two points which should be guarded against. The 
rate of acceleration and braking should not be forced up to 
such a point that both excessive mechanical and electrical 
strains are imposed upon the equipment, with a resultant 
increase in the maintenance cost. Secondly, when it, is 
found that a certain schedule can easily be maintained 
with 30 or 40 per cent. of the time spent in coasting, the 
temptation to decrease the running time, which involves 
the risk of overheating the equipment, should not be 
yielded to. 

A PARLIAMENTARY White Paper recently published 
shows that during last year, on the 23,417 miles of railway 
lines open in the United Kingdom, there were 1670 persons 
killed and 8345 injured by accidents, the numbers including 
106 passengers killed and 2725 injured. The number of pas- 
senger journeys made during the year was 1326 millions, 
exclusive of the journeys made by some 780,000 season 
ticket holders. For the ten years previous to last year 
there was on the average a passenger killed in every 
70,000,000 journeys, and one injury in every 2,000,000 
journeys. Last year there was one person killed for every 
94,700,000 journeys, and one injured for every 2,830,000 
journeys. The number of collisions in which passenger 
trains were involved during the year was 16. 


A STRIKING testimony to the value of oil fuel is given 
in the following quotation from the chairman’s statement 
before the annual meeting in London of the Mexican Rail- 
way Company. This is a practical result of working, 
not @ laboratory test. ‘“‘ With regard to the results of 
the past half-year, the chairman referred with satisfaction 
to the decrease in working costs, amounting to £47,400. 
Under fuel for locomotives the company has saved no 
less than £50,000, and this was almost entirely due to the 
use of oil fuel. This sum, large as it is, does not exhaust 
the whole savings effected, as economies have resulted 
in the handling of fuel, and in the cleaning of engines, 
to say nothing of the reduction in the carriage of company’s 


‘material, which on a line with such heavy grades is neces- 


sarily an expensive business. Heat unit for heat unit 
oil is much lighter than coal to carry. The saving in 
expenses brought about by the use of oil speaks for itself 
and is a complete justification of the policy adopted by 
the board in choosing this fuel.” 


WHERE the service is very dense and heavy, 1200 volts 
continuous current does not show many advantages over 
600, especially in first cost. Where the service is less 
dense, such as on several American inter-urban lines, 
the saving effected by 1200 volts continuous current 
is very marked, because half the number of  sub- 
stations are required and there is greater economy in 
copper. All 1200 volts continuous-current lines col- 
lect the power from an overhead line, with the excep- 
tion of the Central Californian Traction Company, 
which uses a protected type of under-contact third rail. 
Unfortunately, this type of rail cannot be used in England, 
owing to the much smaller clearances allowed on English 
railways, but it is possible to design a satisfactory, third 
rail for 1200 volts for use on English railways. The Central 
Californian Traction Company has not experienced any 
difficulty with its third rail due to leakage or accidental 
shock, and it appears feasible to use a third-rail pressure 
of 1500 volts. Another advantage of the 1200-volt con- 
tinuous system is the fact that cars may be operated 
either at 600 or 1200 volts by connecting the motors all 
in parallel for 600-volt operation, and two in series and 
two groups in parallel on a 1200-volt section. 


THE report was recently issued of Major J. W. Pringle, of 
the Board of Trade, of his inquiry into the cause of the 
derailment, about 8 p.m. on July 2nd, of a passenger 
train between Roslin and Loanhead, on the North British 
Railway. The train in question was running downhill 
when the engine left the rails to the high side of. a curve. 
It travelled about 110 yards, destroying the road behind 
it, and ultimately fell over on its right side as it came to 
rest. The fireman was thrown out and killed by the falling 
engine, and the driver was badly shaken and _ bruised. 
There were about fifteen passengers in the train, and three 
of them suffered from minor injuries or shock. Major 
Pringle states that it is difficult to account very satisfac- 
torily for the accident. After full consideration of all the 
available evidence, he is of opinion that the derailment 
was mainly due to the train running with coupled wheels 
leading at a speed higher than was desirable for safety, 
and possibly higher than the super-elevation of the 
curve justified. Concerning the super-elevation, Major 
Pringle says it may be described as sufficient for speeds 
up to a maximum of 40 miles an hour. The driver 
estimated the speed of the train at about 20 miles an 
hour; but the inspector states that he has no doubt that 
the speed was really much higher. 








NOTES AND MEMORANDA. 


Ir was in 1894 that Sir Charles Parsons recognised the 
possibilities of the exhaust steam turbine, by means of 
which exhaust steam from reciprocating engines could 
be utilised for the production of power to greater advantage 
than had been previously possible. In 1901, Prof. Rateau, 





| of the Ecole des Mines, Paris, solved the problem of 
| utilising 


exhaust steam from  intermittently-riniing 
land engines. The practical result of the development 
of exhaust and mixed-pressure turbines has been that, on 
land alone, nearly two million horse-power of electrical 
energy is being generated by means of exhaust steam 
which had been previously wasted. 


THE very general tendency toward the use of the open 
feed-water heater during recent years is a logical result 
of the many satisfactory features inherent in its design, 
states an American contemporary. The practical elimi- 
nation of the necessity for frequent cleaning, the ease 
with which deposits of scale and mud can be removed, 
the limited opportunity for breakdowns and the lack of 
necessity for repairs, together with high operating 
efficiency, all contribute to the favour with which it is 
regarded and make it a thoroughly desirable and even 
necessary piece of apparatus for every power plant. It 
is, however, subject under certain conditions to become 
‘air bound.’ When this condition arises, the heater 
simply fails to deliver hot feed water although everything 
about it is working satisfactorily. 


Two distinct types of hydro-flying machines are now 
being experimented with in Spezia Bay. That designed 
by Capt. Guidoni has already been noticed in THE ENaI- 
NEER of July 5th and 19th, on the occasions of its flight 
round the Dante Alghieri during her speed trials, when 
it gave results considered highly satisfactory, notwith- 
standing the mishap. The apparatus, which is composed 
of a Farman type aeroplane with a system of wooden 
torpedo-shaped tubular floats, has a 70 horse-power motor, 
a velocity of 70 kiloms. per hour, and a total weight of 
600 kilos., while the wings, of 45 square metres area, 
not including the tail, enable it to take flight from the sea 
in 50 metres, and in less than eight seconds. The other 
machine is by Lieut. Calderara, and is a monoplane 
furnished with small light caissons. It has been built 
specially for the conveyance of a passenger, and has a 
more powerful motor, 7.e., of 100 horse-power. 

WritING in the Electrical Review on “‘ Boiler Settings,” 
Mr. Edward Ingham points out that a boiler will often 
work satisfactorily, even when the flues are cramped and 
restricted, so long as it is only required to work at com- 
paratively low power. When, however, extensions of 
the steam plant are made, and the boiler is called upon 
to develop its full power, it is unable to do so. The 
results of this may be very serious, for it is generally a 
difficult matter to remedy the evil ; hence the importance 
of building the flues of ample capacity in the first instance. 
In Lancashire boilers a mistake sometimes made is to 
build the fire-bridges too high. Such a mistake is liable 
seriously to cripple the draught, and in one or two instances 
which have come under the writer’s notice it has been 
impossible to maintain steam in consequence. The 
removal of one or two layers of bricks has entirely remedied 
the evil. Generally speaking, a distance of not less than 
10in. should be left between the tops of the bridges and 
the furnace crowns at the middle. 


““THE value of Sawmill Refuse as a Fuel in Gas Pro- 
ducers’ is the title of an interesting paper which was 
recently read before the Association of Engineering 
Societies in America, by Mr. Charles E. Snypp. In the 
course of the paper the author remarks :—‘‘ The refuse 
that we use is known as ‘cypress hog.’ It consists of 
about 50 per cent. of sawdust and 50 per cent. of chips 


such as are discharged from the * hog,’ which is a machine | 


used by sawmills to destroy their refuse. This material 
runs from 30 to 55 per cent. moisture, and this moisture 
seems to be necessary for best working conditions. We 
have to guard against the sawdust blowing over into the 
pipes which conduct the gases to the wet scrubber. This 
is probably a local trouble, due, no doubt, to the strength 
of the blast that we use in order to get capacity. We 
have been able to realise full capacity using sawmill 
refuse, and our engines deliver a brake horse-power on 
about 4} 1b. of this fuel. The changes necessary to fire 
sawmill refuse are merely the removing of the coal dump 
hoppers and substituting a~ hollow cylinder about 10ft. 
high, slightly tapered and made larger at the bottom, and 
fitted with a slide gate at both top and bottom.- These 
slides are worked with levers and the sawmill refuse is 
locked into the producers through these tubes. To 
start firing a producer with sawmill refuse it is not neces- 
sary to have an underlying bed of cinders or ash to cover 
the blast pipe.” 


Ir has recently been pointed out by Mr. J. V. Sowter 
that the quantity of cooling water required for the Diesel 
engine is considerably less than that required by suction 
gas or steam plants. With an inlet temperature of 50 deg 
Fah. and an outlet temperature of 140 deg. Fah., about 
3 gallons per brake horse-power are required. Taking 
the case of a 250 brake horse-power engine, and assuming 
the loss due to evaporation and leakage to be 10 per cent., 
the cost of water at 6d. per 1000 gallons will amount to 
0.45d. per hour. Mr. Sowter has also called attention 
to the fact that the Diesel engine is capable of working 
satisfactorily and economically on a wide range of fuels 
without any alteration or adjustment. The standard 
fuel is crude Texas or Roumanian oil, which may be pur- 
chased at prices ranging between 35s. and 70s. per ton. 
The oil can be purchased in London at about 40s. per ton. 
The following is a specification of a suitable oil which Mr. 
Sowter has adopted with satsifactory results :—(a) The 
oil shall be crude, refined or a residue of petroleum ; (b) 
it shall be free from tar, bitumen or solid hydrocarbons, 
sand, fibrous matter or foreign solid impurities; (c) the 
oil shall not contain more than one-half of 1 per cent. 
of water, nor 14 per cent. of sulphur, and shall be free 
from acid; (d) the viscosity shall be such that the oil 
will flow in a continuous stream with lft. head through 
a jin. copper pipe 6ft. long without being heated ; (e) the 
calorific value shall not be Iess than 18,000 B.Th.U. per 
pound. Many other liquid iuels may be used, sueh as 
residue shale oil, gasworks tar oil, or creosote oil. 
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MISCELLANEA. 


Tue Board of Trade returns for the first seven month 
of the year show that, compared with the corresponding 
period last year, the imports of electrical goods increased 
in value by £23,415, and the exports by £817,613, the totals 
being £818,480 and £2,359,746. During the month of 
July the imports of electrical goods decreased in value 
by £9886, while the exports increased by £105,713. 





THERE are evidences of early activity at Barrow in the 
building of a new naval airship for the British Admiralty. 
Airship No. 1, which was wrecked some months ago, has 
been practically demolished preparatory to the laying 
down of airship No. 2, the design for which has been 
approved. The work will be undertaken by Vickers 
Limited in the airship shed in Cavendish Dock at Barrow, 
and the command, so far as the Admiralty is concerned, 
will be placed in the hands of Commander E. A. Master- 
man and Lieutenant N. F. Usborne. The last-named 
officer had much experience in the building of airship No. 1. 


At the International Congress of Mathematicians at 
Cambridge, on Saturday, August 24th, Sir W. H. White 
spoke upon the question of mathematics and engineering. 
No branch of engineering, he said, had benefited more 
from mathematics than naval architecture, but he must 
confess that, although screw propellers had been in use 
for over seventy years, we still knew little about them, 
and mathematicians had not helped a bit. Mathemati- 
cians seeking fresh fields to conquer might profitably 
study the utterances of practising engineers of repute, 
more particularly with regard to the laws which govern 
the efficiency of screw propellers as applied to steamships. 


At Dunswart, on the East Rand, there is already a 
small but well-equipped and busy iron and steel works, 
with a capacity of 20 tons of finished product per day. It 
turns out rounds, squares, flats and angles, as well as rails 
up to 20 lb. per yard weight, tube mill pegs—an article 
in considerable local demand—and also concrete reinfore- 
ing bars, using as raw material iron and steel “ scrap.”’ 
Up till lately “ scrap ” could be had for the carting away, 
as it was only so much lumber at the mines. The price 
at which the new South African Steel Corporation has 
purchased all the accumulations of the South African 
railways is 20s. per ton delivered. At this price all the 
‘“‘serap’”’ of the railways has been secured for the next 
sixteen years. 


Tue Egyptian lock, states the Ironmonger, was an 
assemblage of wooden pins or bolts. It is possible that 
this suggested to Bramah his remarkable invention. 
The Roman lock was practically a padlock ; and it seems 
probable that the key was of Greek origin. In Latin 
countries the locksmith never confined himself to mere 
door furniture. At the very beginning—as nowadays 
in France—his art embraced all the wrought ironwork 
which serves to close and secure our dwellings, from a 
monumental garden gate and railings to a simple latchkey. 
That art reached its apogee about the fifteenth or sixteenth 
century, so far as the former class of work was concerned. 
Some medieval specimens—the hinges of the doors at 
Notre-Dame, for instance—are so remarkable that envious 
and humorous contemporaries have not failed to hint 
that the smith who executed them must have sold his 
soul to the devil. 


In a paper read before the American Institute of Elec- 
trical Engineers, and referred to in the columns of our 
contemporary, the Electrician, Mr. G. Bright discusses 
the question of whether it pays the average coal mine 
owner to purchase power from central stations, and 
arrives at the conclusion that a mine owner should 
purchase energy rather than generate it on site. In 
support of this view he gives the following reasons :—Lower 
cost of operation ; worry and care of power plant removed 
—the legitimate business of a coal operator is to mine and 
ship coal, and he should not try to carry on another busi- 
ness of so different a nature at the same time; the efti- 
ciency of his plant will be greatly increased if he can spend 
his entire time in looking after the mining and shipping 
of the coal—reliability, which means greater production ; 
much less expense involved in shutting down a mine ; 
capital needed for new power plant can be used for new 
development ; . increased output and additional power 
can be obtained quickly with small increase in capital ; 
increase of production on account of increase of efficiency, 
due to ample power at all times; no change in speed of 
fan and pumps due to steam pressure falling occasionally. 
The author also remarks that about the only disadvantage 
is that additional capital is often required with which to 
purchase new apparatus; but when the large returns 
in the shape of decreased operating expenses are shown, 
this capital is not difficult to obtain. 


AN article which recently appeared in the columns of 
the Electrical Review and Western Electrician deals with 
the utilisation of electric power in city dairies, including 
the handling and sterilisation of milk, bottle washing, 
refrigeration, &c. Descriptions of typical installations 
are given. It appears that the United Sanitary Dairy 
Austin, Iil., has a plant which is able to handie about 
3000 Ib. of milk per hour. The milk is received in a large 
tank, and after being brought to a temperature of 75 deg. 
to 80 deg., is passed through the clarifier. From here. 
it is passed through the pasteuriser. Then it is pumped 
over the cooling coils through which cold water is cireulated 
in winter and brine in summer. The pumps, two sepa- 
rators, and a 200-gallon Victor churn are all operated by 
a single 7.5 horse-power three-phase induction motor. 
The separators and clarifier are operated at a speed of 
6000 revolutions per minute. The bottle-filling and 
capping machine in this plant is worked by hand. The 
bottle-washing machine has a capacity of forty-eight 
bottles per minute, and is operated by a 15 horse-power 
three-phase motor. A 10-ton Barber ammonia refri- 
gerating machine is operated by a 20 horse-power three- 
phase induction motor, which also drives, through belts, 
the compressor and the pump for circulating the brine. 
Water from an artesian well is exposed to the cold in 
tank on the roof and is then used for cooling the milk. 
A 5 horse-power motor pumps the water from the well. 
A small bottle brush for cleaning cream bottles less 
tnan one quart in size, is worked by a } horse-power 
single-phase motor. 
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The Railway Position. 


THE railway returns of the United Kingdom for 
last year, published lately, must make the apostles 
of railway nationalisation very envious. Practically 
every item establishes a record. There were 
1,326,316,990 passengers and 523,577,178 tons of 
minerals and merchandise carried, and together they 
brought in £117,240,062, equal to £5007 per mile of 
open railway, whilst rents, tolls, navigation, steam- 
ships, &c., added £9,959,508. None of these figures 
have ever before been equalled. The traffic receipts 
were 5s. 53d. per mile, an amount only exceeded in 
the prosperous years of 1873-1877, following the con- 
clusion of the Franco-Prussian War. But if there is a 
record in income there is a record in expenditure also. 
The sum spent last year by the railways of the United 
Kingdom amounted to £78,617,824. This was equiva- 
lent to 62 per cent. of the receipts, a ratio that has only 
thrice been higher—in 1901 and 1907—when it was 
63 per cent., and in 1908, when it touched 64 per cent. 
But after deducting the one from the other—both 
being records, as we have seen—the net receipts are 
still ahead of all predecessors. They amount to 
£48,581,746. Even then the average return is only 
3.67 per cent. of the paid up capital which was ex- 
ceeded in 1897, when 3.73 was reached. Passenger 
receipts per train mile were higher than in any year 
since 1904, and as measured by the mileage of open 
railway, a record was established in this respect also. 
Goods traffic receipts per train mile and per mile of 
open railway were also the highest known. On the 
other hand, six of the twelve heads that the expendi- 
ture is placed under show a record amount spent per 
train mile and per mile of open railway. With oneexcep- 
tion—locomotive power—these are minor items, such 
as Government duty, compensation for personal injury, 
parliamentary expenses, &c. Expenses of locomotive 
power were only higher in the years 1907 and 1908, 
when the approximate price of coal at the pit’s mouth 
was 9s. and 8s. 11d. respectively, as compared with 
8s. 13d. last year. These increased expenses are, in 
the main, due to higher wages being paid and higher 
prices charged for material used. The returns give 
particulars gathered from the half-yearly reports of 
the expenditure on wages and material by fourteen 
of the leading companies during the last six years, 
from which we learn that during 1902 these companies 
spent in wages 6.5 per cent. more on maintenance of 
way than in 1906, 5.8 per cent. more on working 
locomotives, 6.7 per cent. on repairs and renewals of 
engines, 8.2 per cent. more on the repair and renewal 
of carriage and wagons, and 8.4 per cent. more in the 
traffic department. The reason the percentage for 
wages for working locomotives is lower than the 
other items is the use of bigger and therefore fewer 
engines. On materials, including coal and coke, used 
in the maintenance of way, locomotive, carriage and 
wagon departments, 10.9 per cent. more was spent 
than in 1906. Briefly, these fourteen companies 
spent during 1911 the sum of £28,338,684 on wages 
and £13,967,531 on material. 

It must be remembered that the returns for last 
year cover the period of the national railway strike, 
when the published receipts for the two weeks ending 
September 2nd showed a total decrease of £571,465, 
and the Irish strike of September. But the good 
traffic of the remaining months of the half-year made 
companies somewhat indifferent as to economies, for 
had they been hard pushed it is quite likely that the 
results would have been better still. It is the past 
half-year, with its coal strike, that has tested their 
capacity. As we noticed in our last issue, nine of the 
leading British railways were £1,408,333 down in 
their receipts. All of these effected economies, but 
with the higher price of coal, better pay for the men, 
demurrage charges for wagons, compensation for 
goods delayed, &c., some found that the extra expense 
exceeded the economies, and the net result was that 





the aggregate expenses of these nine companies at the 
end of the half-year had increased by £118,130. We 
admit that there is much in these figures that we are 
at a loss to understand. The Midland was naturally 
harder hit by the coal strike than the North-Westein, 
but both companies saved over two million miles— 
passenger and goods combined. The North-Western 
saved 1,554,307 passenger miles, which are the more 
expensive, to the Midland’s 963,522, yet the former 
company’s locomotive expenses are up £51,461 and the 
traffic up £113,108. The Midland, on the other hand, 
is down £35,524 in locomotive expenses and has an in- 
crease of £47,049 only in the traffic, and while the total 
expenditure of the North-Eastern, with 1,508,407 
fewer miles, was reduced by £119,266, the Midland, 
with 2,189,939 fewer miles, was reduced by £89,258 

and the Great Western, with 2,824,407 fewer miles, by 
£35,738; but the North-Western, with 2,134,796 
fewer miles, has an increase in its expenses of £200,323. 

Here apparently is room for investigation by the 
student of railway economics. The Railway Accounts 
Act comes into force on January Ist next, and it will 
then be possible to see more clearly where increased 
expenditure is incurred and where economies are made. 
But as the accounts will only appear annually after 
the end of the year, we shall have to wait until about 
February, 1914, for the first report. The net result of 
the half-year’s working is that the Great Eastern pays 
1} against 2} per cent. ordinary dividend ; the Great 
Western, 34 against 43; the North-Western, 5, as com- 
pared ree 6; the South-Western, 3, against 4; the 
Midland, 2}, against 3} ; and the- North-Eastern, 44, 
against 54. This part of our subject may be closed by 
two further remarks. The first is that the published 
traffic returns of the railways of the United Kingdom 
already show an increase of over one million pounds 
for the first seven weeks of the present half-year. The 
second is that the expenses of the current half-year 
will be still higher in proportion than those of the past 
half, as nearly all the companies have granted 
advances to, or reduced the hours of, many of their 
men, and this despite the fact that the Railways Bill, 
which was introduced ostensibly to give the companies 
some assistance in the matter, is not yet law. 

In this connection the history of this Bill is*;worth 
recalling. When the national strike prevailed the 
Government, owing, it is now believed, to a crisis in 
our international relations, wanted the companies 
to give way and to meet the men with a view to a 
consideration of the alleged grievances. The com- 
panies knew that such a meeting would mean increased 
expense in working, and the Government knew— 
because Mr. Lloyd George learned this at the time of 
the previous trouble in 1907—of the trouble the rail- 
ways had to recoup themselves for augmented expense. 
A promise was then made that legislation should be 
introduced to permit the companies to increase their 
charges to meet the increased expenses caused by the 
improved conditions for the men. This promise the 
Government kept, and the Bill was introduced in 
March last. Unfortunately for the Government and 
the railways, other proposed legislation—to meet the 
complaints of the traders as to owners’ risk rates, &c., 
and of the companies as to the purchase of land for 
widening—was also incorporated. The result was that 
so much opposition was raised against the proposals 
that the Bill has not yet come up for second reading. 
If Mr. H. Roberts be correct in the remarks 
he made to a Labour congress at Yarmouth recently, 
the Government would appear to have conceded all 
the traders’ objections: the onus of proof as to the 
reasonableness of an increase in a rate will rest on the 
railway and not on the complainant ; agreements are 
to be considered by Parliament and workers are to be 
protected ; and parliamentary sanction must: still 
be obtained for the purchase of land. If this should 
prove to be the case, and it must be remembered that 
Mr. Roberts is interested in this matter, as he was a 
member of the Departmental Committee on Railway 
Agreements, the traders’ objections will, to a con- 
siderable extent, be removed, but the concessions to 
the companies will, when weighed against the other 
burdens the Bill places on the companies, be worth- 
less. What course they will then take we do not yet 
know, but it is clear that a further reduction of their 
dividends will not be tolerated. The companies are 
united and their affairs are administered by an exceed- 
ingly able body of men. The future is full of interest. 


Transmission Gear for Marine Motors. 


Numerous proposals have of late been put forward 
for the interposition of some form of transmission 
gear between the motor and a ship’s propeller, but it 
is at first sight a little difficult tosee exactly what par- 
ticular niche in the ship’s economy it is designed 
to occupy. Simple helical or other reduction gearing 
we need not consider, as it does nothing tow ards the 
solution of the problem of reversing, but we would refer 
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to the various forms of variable—or, as the makers of 
one type more correctly call it, variative—hydraulic 
and electric transmission systems. These we can 
consider generally without particularising or re- 
ferring to any specific form, as the arguments all hold 
good, though there will probably be found to be con- 
siderable differences between them when it comes to 
an actual choice. All these devices may be said to con- 
sist of an arrangement for enabling the revolutions 
of the shaft of a constant-speed non-reversible motor 
to be varied on the propeller shaft both in speed and 
direction, and as a further development to permit of 
the output of several of these constant-speed non- 
reversible motors being utilised on a single propeller 
shaft. One claim of the transmission gear is, then, that 
it can be substituted for the reversing gear of the motor. 
With the latter must be included the comparatively 
large compressor plant and compressed air receivers 
which have to be provided to enable the reversible 
engine to be started and manceuvred, and which would 
not be necessary with the constantly running engine, 
where the compressed air plant would only require 
to be sufliciently large to give one start. Apart, 
then, from the question of comparative reliability, 
which has not yet been proved, the first point to be 
considered is the first cost of reversing gear and com- 
pressed air plant, as compared with that of the 
transmission gear, and, it may be said at once, 
there would probably not be a great deal of differ- 
ence. There is, however, the continuously operating 
transmission loss, which, even if it amounted to as 
little as 10 per cent., would be a serious item in the 
comparison, as the reversing valve gear entails no 
loss when the engine is once running. But this is 
not the end of the problem, and we need to look into 
the nature of some of the other limitations of the 
motor before it can be properly dealt with. 

In the first place, for commercial work at all 
events, the revolutions of the propeller require to 
be low in order to obtain a good efficiency, while 
the best efficiency of the motor is obtained at 
fairly high speeds, which also favour a saving 
in weight, space, and first cost—two conflicting 
needs to be reconciled. At the present moment 
the amount of power which can be developed 
in a single cylinder of a motor is limited, so that very 
large powers are only obtainable by such a number of 
cylinders as would be prohibitive on a single shaft. 
The consumption per brake horse-power per hour 
increases appreciably at low powers such as would be 
used by war vessels at cruising speed. Though this 
point would not be of much value for commercial 
vessels running at full speed from port to port, it 
would be quite important in certain services. Again, 
as we have frequently pointed out, the motor has not 
yet been brought to a position of equality with the 
steam engine in the matter of running sufficiently 
slowly to meet all the requirements of navigation—at 
all events, in the case of a ship with a high proportion 
of horse-power to displacement. Lastly, the motor 
is still suffering in the eyes of many from want of what 
we have termed “ proved reliability,” though the 
maiden voyage of the Selandia recently referred 
to in these columns forms another link in the 
chain of evidence of its trustworthiness. We shall 
now be able to see more clearly the manner in 
which a device which comes under the definition 
which we have given above will help in the solu- 
tion of these difficulties. We will take first the 
simplest case, in which the apparatus is used purely as 
a means of effecting a reduction of speed between the 
motor and the propeller, omitting from our con- 
sideration any advantages which this may or may 
not give as a means of reversing. Here it be- 
comes possible to run the propeller at, say, 90 revo- 
lutions, or whatever the most efficient speed may be 
considered to be, while the engine may be of the 
ordinary light, high-speed type such as is used in 
generating stations in great numbers. The cost of 
such an engine will be much lower than that of the 
big slow-running type ; it will occupy less space and 
weigh less. The shipowner will therefore be able to 
reduce the size of his ship for the same cargo carrying 
capacity, and thus save in first cost both on ship and 
machinery. Hence there is the continuous saving in 
capital charges to be balanced against the continuous 
Joss on the transmission gear. The saving in capital 
charges could be fairly well estimated; but there is 
hardly sufficient evidence yet available to deter- 
mine the loss of efficiency over long periods. We 
should like to see two ships built of the same carry- 
ing capacity, and fitted one with and one without 
transmission gear, and tested over an extended 
period to show the differences both in first cost, 


speed, and fuel and other running costs. It 


must also be borne in mind that the study of the 
high-speed propeller for use on slow speed ships has 
by no means been exhausted, and that a discovery 


in propeller efficiency would furnish a factor which 
would have an important effect on the calculation. 
Though we are inclined to the opinion that the 
difficulties which have to be faced when fitting 
high-speed propellers on slow-speed ships are of a 
nature which time will overcome, it is interesting to 
consider the possibilities which are offered by the 
use of a device which admits of the power deve- 
loped by a number of units being transmitted to a 
propeller shaft or shafts by pipes or wires, suggesting 
as it does a solution of the difficulties ina manner 
which will call for a complete re-modelling of engine- 
room practice. Consider the present limit of maximum 
power in a single unit, the loss of efficiency at low 
speed, the minimum limit of revolution speed, and 
the want of proved reliability. These could all be 
overcome at a certain cost by a suitable transmission 
gear if the shipowner could reconcile himself to the idea 
of making his ship a sort of central station with his 
machinery divided into a number of units. If, say, 





four separate units, each of the maximum horse- 
power that can be obtained to-day were supplied 
for each shaft, the present maximum horse-power 
obtainable would be quadrupled without the diffi- 
culties attendant on the placing of the four units in 
tandem. One quarter power could be obtained by 
stopping three sets and still running the fourth engine 
at maximum efficiency. Lower powers still could be 
obtained by dividing the output of one engine between 
the shafts and knocking off all the rest of the engines. 
Reliability, that is, immunity from total breakdown, 
would be obtained by the large number of units. To 


being a contributory cause. This is a proportion 
of one such accident every one and a-half years, 
as compared with one in every ten years. The 
companies contributing to these five mishaps were the 
Midland, which had two, one at Dore and Totley in 
October, 1907, and one at Cornbrook in May, 1908 ; 
the North-Eastern had one in October of last year at 
Scotswood Junction, and the Dublin and South- 
Eastern has had two, one in May, 1911, at Kingstown, 
and a second on June 15th last at Foxrock. The 
two in Ireland admirably illustrate the lesson that 
we wish to draw. In each of these cases the engine 
was derailed at facing points where the road was 
set for the right-hand line, and therefore the left 
switch of the points was close to the stock rail. I! 
was in each case the left wheel that had the worn 
flange, and the situation was made the more difficult 
by the fact that the main line was on a curve to the 
right. The left wheel was therefore hugging the left 
rail and the flange being worn, there was a tendency 
for the rim of the tire to run up the edge of the switch 
blade and so mount the switch, and after passing over 
it for the flange to get between the stock rail and the 
switch and force the latter away so that the succeeding 
wheels were derailed. The lesson to be learnt 
that the enormous sums of money that the companies 
have spent on providing safety appliances at facing 
points, so that their danger shall be eliminated, are 
all thereby thrown away. The Board of Trade 
having again drawn attention to this matter, it be- 
hoves the locomotive authorities to do all they can 
to put a stop to this apparently growing danger. 
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obtain the requirement of very high horse-power first 
cost cannot enter into the calculation, as only by some 
such arrangement could such a total power be ob- 
tained at all. For the same reason transmission losses | 
would have to be ignored. Other arguments which 
might be used in favour of the adoption of a trans- 
mission gear are that it would allow of great latitude 
in the disposition of the engines in water-tight com- 
partments, and in making the best use of the avail- | 
able and perhaps otherwise almost useless space. 
That the electric light might be generated from a 
dynamo on the main engine shaft, so saving an 
auxiliary engine. That there are certain cases, such 
as tugs and ferry boats, where the transmission 
gear would allow of all the manceuvring being carried 
out from the bridge, or even of twin screws being 
driven from asingle engine. We quite admit, too, 
that such a gear would give a facility of adjustment | 
between engine and propeller speed which might 
lead to such a happy combination that the trans- 
mission losses would be swamped in the increased 
efficiency of the whole plant. These are, however, 
special cases. 

But when all is said in favour of transmission 
gear that can be said, we are bound to admit that it 
would be received by marine engineers only on 
sufferance, and as a stop-gap for an admitted de- 
linquency of the engine. That the internal com- 
bustion engine will ultimately be brought to such a 
stage of perfection that any interposition between 
it and the screw will be as unnecessary as it now is 
in steam practice, we believe as thoroughly as that 
propellers capable of giving a high efficiency with a 
moderately high speed will also be designed. In 
that event the use of transmission gear will be re- 
served for special cases. It must be remembered 
that hundreds of unheard-of tramp steamers are 
built for every vessel that attracts the public atten- 
tion. It is these vessels that build up our great 
mercantile marine, and it is for them that the marine 
engineer has to provide engines. They are now, as 
anyone may see by looking at our notices of launches, 
almost entirely propelled by reciprocating engines of 
a kind that are made by the mile and cut off by the 
yard. These engines are of the simplest and most 
straightforward design possible, and if the internal 
combustion engine is to replace them it must be as 
simple and as straightforward. 


Worn Flanges on Locomotive Wheels. 


A MATTER that would appear to demand attention 
at the hands of railway locomotive engineers is the 
question of worn flanges on the leading wheels of 
engines. From the return—White Paper, Cd. 2538— 
as to the derailment of tank engines which has been 
much in evidence of late, there only appear to have 
been, during the twenty years there considered, two 
derailments to which worn flanges of engine wheels 
have contributed. One of these was on the North 
British in February, 1887, and the other was on the 
M.S. and L. (now Great Central) in June, 1891. 
The twenty years under review ended in December, 
1904, and we find on looking through the Board of 
Trade reports for the seven and a-half years since—see 
note on page 230—that there have been five accidents 








which would lead to a comparatively small increase 








reported on, in which worn flanges are mentioned as 
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Concrete Costs. By Taylor and Thompson. London : 
Chapman and Hall, Limited. Price 21s. net. 
THis book opens with three chapters devoted to 


| approximate costs, which are interesting as examples of 


costs under American conditions, but as labour and 


| materials are generally less expensive here, they would 


not be good enough to apply to English conditions 
without modification. The diagrams, however, clearly 
show how the shape and size of a building affects the 
cost per square foot of floor area or per cubic foot. 
Chapters IV. and V. will probably be found the 
most interesting. In these are given the authors’ 
idea of how to take cost and time records, to get the 


most value out of them. A sharp distinction is 


| drawn between the two, cost records being taken to 


find what the work is costing, time records to show 
what it ought to cost, and, further, to be available 
for making future estimates, for which purpose cost 


records of previous work as commonly kept are not 
| always satisfactory. 


Briefly outlined, the method advocated is to divide 
any given piece of work into its smallest elementary 
parts, find by using a stop watch how long each 
element takes to perform, noting time spent in rest- 
ing and other delays. Do this for a large number of 
different kinds of work and so secure a large number 
of elementary or unit times. Then all that is neces- 
sary to make a reliable piecework price is to pick 
out and add the proper combination of elementary 
or unit times, and these, with a fixed percentage added 
for rests and delays, give the time in which the work 
ought to be done, multiplying this by the rate of 
wages gives the labour cost, adding a further percent- 
age for overhead charges will give the contract price 
for the item. 

The first objection likely to be raised is that it 
would be very easy to make a mistake in picking the 
the proper unit times when making out an estimate 
or tender, and any error would be increased by adding 
the percentages. The proper percentage to be added 
for rests and delays could only be fixed by experi- 
enced men; there would be danger of not adding 
enough. To introduce the whole system advocated 
would take a good deal of time, and, in addition, 
would involve appreciable expense before any benefits 
were derived. ‘The average length of time taken to 
carry out an ordinary contract is probably under two 
years, and the men and many of the staff are paid off 
at completion, and on the next job an entirely different 
set are engaged, the process of teaching having to be 
gone through again. Very few specifications are 
definite throughout, and many of the items have to 
be done “to the satisfaction of the engineer.” A 
tender price has to include for all ambiguities and 
contingencies. 

Of course, these have to be allowed for in any case. 
The question is, after making these allowances, 
whether the system advocated will be more reliable 
than the ordinary method practised by contractors 
generally, in which the labour for each item is esti- 
mated from records of previous similar jobs. There 
is plenty of evidence that the authors have actually 
faced the difficulties which the construction staff 
have to deal with, and this lends confidence to their 
arguments. There is not the least doubt that anyone 
who cares to investigate his work on the lines advo- 
cated will be able to find many faults in his organisa- 
tion which can be remedied. He will probably learn 
many interesting things which he did not suspect, 
and will be able to improve his general practice. 
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It is claimed that one contractor who studied the 
motions of his bricklayers was able to reduce the 
motions required for laying a single brick from eighteen 
to five. It would be interesting to have a list of the 
original eighteen motions and the final five and the 
times for comparison. If none of the eighteen motions 
consisted of such units as ‘strike match,” “ light 
pipe,” &e., it would, indeed, be a fine performance. 

After reading the book one would infer that piece- 
work and set-work are practiced to a much larger 
extent here than in America, and it comes rather as a 
surprise to find that several of the reforms advocated 
are common practice here under slightly different 
names. A mass of information on unit times has been 
collected and is given in well drawn up tables which 
must have taken a long time to collect and which 
cannot be read in a hurry. 

A large number of examples are given as illustra- 
tions of how the tables should be used, and these 
greatly assist in giving a clear understanding. 
Table 51 has probably been copied through wrong, 
as it shows a longer time to load and tip an average- 
size load of gravel than a large load. This remark 
also applies to Tables 52 and 53, which cover the time 
and cost of loading and hauling sand and gravel per 
cubie yard, 

There is a chapter on the proper proportioning of 
concrete. This‘ is usually done arbitrarily here. 
There is also a useful chapter on materials, giving 
tables of quantities used and costs. 

Chapter XV. deals with centres for concrete arches. 
Chapters XVI. to XXIII. cover reinforced concrete 
construction in the minutest detail, the part dealing 
with the construction and cost of forms or shutters 
being especially good, while there are thirty-two tables 
dealing with the unit times and costs of reinforcement. 

We are told in the introduction that it has taken 
seventeen years to make the time studies for the 
building trades and work them up into useable form. 
Judging from the mass of tabulated information 
in ** Concrete Costs” alone this is easily believable. 
One cannot but admire the thorough way in which 
the authors have treated the subject, and anyone 
interested in construction work of any kind would 
find it an advantage carefully to study for himself 
the authors’ system. 


A BC of Hydrodynamics. By Lieut.-Col. R. de 
Villamil. E. and F. N. Spon, Limited. 6s. net. 


In the preface to this little book the author refers 
to it as an introduction to the study of hydrodynamics. 
Since the student is told in the first chapter that the 
subject of liquid resistance is in a very confused 
state, and a little later that a liquid does not obey 
Newton’s second law of motion, he will naturally 
expect, if he has had any scientific training at all, 
to come across some startling conclusions before 
reaching the end of the book, and in this he will 
not be disappointed. A considerable portion of the 
book is devoted to some interesting speculations 
on the formation of vortices, the slipping at the 
boundary of a liquid moving over a solid, and the 
general behaviour of a “ perfect ’’ liquid, but, so far 
as the engineer and naval architect are concerned, 
all that need be considered seriously—and this is the 
main argument of the work—is the author’s proposed 
modification of the law of surface resistance in fluids. 
This argument is put before the reader in such a 
plausible manner that, in the interests of those who 
are not familiar with the chief researches which 
have been made on this important subject, it is desir- 
able to criticise the author’s statements in some 
detail. What is known as the “index law’ of 
resistance, that is to say, when a liquid flows over the 
surface of a solid, or when a thin plate is towed 
in water, the resistance is given by the relation 
R = Av", where the value of n and A vary according 
to the roughness and dimensions of the surface, 
was proposed by W. Froude in 1874, and by Osborne 
Reynolds in 1883, and has been generally accepted 
as being the most reliable practical method of predict- 
ing the value of surface friction. The author, from 
general considerations of viscous and eddy-making 
resistances, proposes the law of R = Av + Bev’, 
and, applying this to W. Froude’s published results 
of the friction of thin planks in water, finds that the 
proposed law fits these results extremely well, and 
from this agreement argues that this is the correct law 
of resistance. In doing this he has not taken into 
consideration the fact that he has made use of only 
a comparatively small portion of the curve of resist- 
ance lying between values of the velocity of from 
200ft. to 800ft. per minute, and that in curves of 
resistance of this form it is quite easy to make such 
an equation as R = Av + Bw fit such a small 
portion extremely accurately. If, on the other hands 
he had taken Osborne Reynolds’ published value, 
of the resistances in pipes, in which the velocity varied 
from 4$ft. per second to 23ft. per second, he would 
have found it impossible to make his proposed rela- 
tion fit over the whole range, whereas the relation 
R = Av’ fits it very closely. Although the author 
appears to be fairly familiar with the work of Osborne 
Reynolds, he omits all reference to Reynolds’ pre- 
liminary paper of 1874, in which the relation 
R = Av + Bv’ is suggested, and to the concluding 
paper of 1883, in which it is rejected and the relation 
R = Av" established. It is probable that if experi- 
ments had been made by Reynolds at still higher 





velocities, the index law, in its turn, would have been 
found inapplicable to the whole range. The only 
other conclusion which calls for remark is the quite 
heroic statement at the end of Chapter 7, that the 
pressure at the centre of a plate broadside to a stream 
is the hydrostatic pressure. In view of the fact that 
there must be distributed throughout the world some 
hundreds of scientific experimenters on fluid velocity, 
the very essence of whose labours depends on the 
assumption that this pressure is the hydrostatic 
pressure plus the “‘ velocity head” of the stream, 
one naturally hopes to have reliable experimental 
evidence quoted in favour of the author’s theory, 
but apparently all that is considered sufficient is a 
reference to Dubuats experiments of more than a 
hundred years ago, when instruments for measuring 
fluid pressures were extremely primitive and the 
accuracy of modern observations was unobtainable. 
It was a realisation of the want of reliability of the 
fluid pressure researches of that date which, at a 
discussion thirty years ago at the Institution of 
Civil Engineers, led the late Sir Benjamin Baker 
to express the fervent hope that these researches 
should no longer be “‘exhumed.”’ The process must, 
however, have some fascination, for it is still going 
on in 1912. 


Centrifugal Pumps: Their Design and Construction. 
By L. C. Loewenstein and C. P. Crissley. London : 
Constable and Co., Limited. 1912. 18s. net. 


THE purpose of this book, inter alia, is ‘“‘a full explana- 
tion of the calculations necessary to secure the best 
efficiencies and performance ” of centrifugal pumps. 
Accordingly, we find in the first part, consisting of 
four chapters, a large number of equations, many 
of which are of forbidding appearance. At first 
sight it might appear that it is only necessary to 
choose a particular formula embodying the conditions 
of the particular pump to be designed and then the 
dimensions of that pump could be immediately 
calculated. But on looking more closely, it will 
be found that invariably the efficiency of the pump 
is involved, and this efficiency is either to be guessed 
at or obtained from previous experience. The com- 
plication in many of the formule given is mainly 
due to the inclusion of terms whose value is of the 
same order as the uncertainty in the efficiency ; 
it is much simpler and more practical to make an 
allowance based on experiment for these terms, 
and thus reduce the formule to the simple kinds 
that can be worked to in the drawing-office. 

The responsibility for this part of the work must 
not, however, be placed on the authors, because 
although they say that “much of the theoretical 
presentation was obtained from die Zentrifugal- 
pumpen, with the kind permission of the author, 
Mr. Fritz Neumann ’’—and it might thus be inferred 
that the work was principally original—in reality 
the first 160 pages of the book are merely a literal 
and faithful translation from the book referred to 
above. Not an equation is missed, the notation of 
them is precisely the same, and their numbering is 
identical in the original and in the translation. On 
the whole the translation has been well done; but 
in one place the word * author” has been translated 
‘** authors,” viz., ‘“‘it is not possible for the authors 
to give the results of such experiments.” In reality 
this statement is made by Mr. Neumann. In another 
place ‘‘méglichst grossem Krummungsradius”’ is 
translated by *‘ the greatest curvature,” which is just 
the opposite and makes nonsense of the argument. 

In Chapter I. the elements of centrifugal pump 
design are considered from first principles, and such 
questions as losses in the suction pipe, in the impeller, 
in the guide vanes, &c., are dealt with. The 
parallelogram of velocities is explained, together with 
graphical methods of determining these velocities. 
It is shown that the involute gives the best form of 
impeller blade, and practical methods of drawing 
these involutes are given. Throughout the book 
it is considered that guide vanes must be adopted 
in order to obtain the best efficiency ; but such ques- 
tions as the increase of resistance and consequent 
loss of efficiency due to friction in the guide blades 
are insufficiently considered, and the question of 
the much greater cost of the pump when of large 
size, which in reality becomes the determining 
factor in practice, is not mentioned at all. 

A series of folding plates is given at the end of the 
book, in one of which the pump characteristic or 
constant K is plotted with reference to the outlet 
vane angle, and thus enables the change in speed of 
a pump for a given change in the outlet angle of the 
vane to be readily calculated. In other plates, designs 
for high and low-pressure centrifugal pumps are 
given; also the method of obtaining the shape of 
helical blades to assist the entrance of the water at 
the eye of the pump, and thus reduce the diameter 
of the impeller to obtain a higher speed when running 
on low heads. It should be pointed out that all 
these plates are exact copies of the folding plates in 
Mr. Neumann’s book, the only difference being that 
the metric measures have been converted into English. 

In Chapter V. the design of certain important parts 
of the pump are considered, and as regards the im- 
pellers they are treated as if they were high-speed 
discs suitable for Laval turbines, that is to say, 
for very high speeds indeed. A numerical example. 
is given of an impeller of 33in. diameter running at 
4200 revolutions per minute, and although not stated 





by the authors, suitable for a head of 5600ft.. We 
wonder to how many centrifugal pumps such calcula- 
tions are really applicable, and also what the effi- 
ciency with such an impeller would be. Then follow 
many pages on the question of the critical speed of 
a shaft loaded along its length with a series of discs 
or impellers. The theory is taken almost verbatim 
from Professor Stodola’s book on the “Steam 
Turbine,’ and four of the illustrations are identical, 
and with no sufficient acknowledgment. An elaborate 
numerical example of such a shaft is worked out in 
a very detailed manner, and this should prove useful 
to anyone having to deal with such cases. 

In the Preface the authors state that Dr. H. 
Lorenz’s recent publication, ‘‘ Neue Theorie und 
Berechnung der Kreiselrader,” ‘has been quite 
helpful,” and this appears to have taken the form 
of translating the first two pages of the Preface of 
that book, dealing with the historical review of the 
subject. Incidentally, it may be mentioned that 
Lorenz’s method, which is new, has not been applied 
at all by the authors. 

The remainder of the book gives descriptions of 
the pumps made by various makers ; several of the 
important makers, however, are conspicuous by their 
absence. Here again Mr. Neumann’s book has been 
very useful, and no less than thirty-two of the illus- 
trations are taken from that book. There are, 
however, many other pumps described, principally 
of British and American construction, so that on 
the whole this part of the book gives the present 
practice in a handy form. The book concludes with 
a short chapter on the methods of testing pumps, 
but the information is meagre. 


SHORT NOTICES. 

Memoir of Fleeming Jenkin. By Robert Louis Steven- 
son. London: Longmans, Green and Co. Price 5s. 
net.—Lovers of Stevenson require no introduction to the 
memoir of his friend, Fleeming Jenkin, professor of engi- 
neering at Edinburgh University from 1868 to 1885. 
Stevenson ‘‘sat under” Jenkin as a student, but it is 
extremely doubtful whether he ever learnt to do more than 
respect and admire his instructor. By certain questionable 
processes he managed to extract his certificates, and for 
the time being to satisfy his father. But the traditional 
family profession did not appeal to his tastes. He ignored 
his professor’s classes and studied his teacher instead. 
That Jenkin was worthy of the hero-worship of his student 
needs no proof at this date. His kindly ways, his diverse 
interests and attainments, his restless intellect, and ,his 
qualities as an engineer combined to make him a personage 
of interest to all who met him. Stevenson has left us his 
biography. We may read it for Stevenson’s sake. But 
if we read it to learn about Jenkin’s life and character 
we will reverence him as much as Stevenson did. To the 
engineer the book will always appeal by its sidelights on 
the personal history of many men and their doings of 
engineering and scientific fame. The memoir, if for 
nothing else, is of engineering interest from the details 
which it gives of Jenkin’s cable-laying exploits, and in 
particular of those connected with the Great Eastern. 
The interest of the present edition is to be found in the fact 
that the memoir is now for the first time in this country 
available as a separate production. Hitherto it has only 
been obtainable as a sort of introduction to the collection 
of Jenkin’s literary and scientific papers edited by Sir 
Sidney Colvin and Sir J. A. Ewing, or as one of the volumes 
of Stevenson’s collected works in the Edinburgh, Pentland, 
and Swanston editions. 

Modern Copper Smelting. By Donald M. Levy. 
London : Charles Griffin and Co., Limited. Price 10s. 6d. 
net.—The matter in this book formed in a condensed state 
the subject of a series of lectures delivered by the author 
at Birmingham University. It is a very comprehensive 
treatise on the history, uses, properties, production, and 
purification of copper. The bulk of the book is, cf course, 
devoted to a description of smelting practice. The pre- 
liminary treatment of the ores, their concentration, 
briquetting, and roasting are dealt with in Chapter IV. 
Smelting in the reverberatory furnace is considered in 
Chapter V., in Chapters VI. and VII. blast furnace practice 
is considered, and in Chapter VIII. the Bessemer converter 
as applied to the conversion of copper “ matte’ to 
metallic copper is discussed. Chapter [X. treats of the 
purification and refining of crude copper by the electro- 
lytic method. The first three chapters cover the history, 
the uses, and a description of the compounds and ores of 
copper. The book is very well illustrated with plans and 
sections of the various furnaces and other appliances 
described in the text. It has, perhaps, but one fault. It 
may be found by some to be too largely descriptive of 
American methods and works. This is due to the author's 
studies at American copper-smelting works, which he 
holds are typical of the most advanced practice. 

Differentiat and Integral Calculus. By Lorrain S. 
Hulburt. New York and London: Longmans, Green and 
Co. Price 9s.—This volume is described as an intro- 
ductory course for colleges and engineering schools. We 
have, however, formed the opinion that the average 
engineer would be more than well equipped mathemati- 
cally if he had mastered all that is in Professor Hulburt’s 
book and nothing more. It may be an introductory 
course, but there will be few practical engineers, who, 
having concluded it, will feel the necessity of or a desire 
for more advanced knowledge. As for the treatment of 
the subject, we will only say that the mathematically 
inclined will find the book an efficient guide to the calculus. 
We venture, however, to express our belief that the average 
professor of mathematics is not usually the proper person 
to teach the calculus to engineers. In the long run he can 
only teach the rules of differentiation and integration. 
Their application to engineering is, however, quite a 
special subject, and can properly be handled only by an 
engineer. In this respect the book before us is stamped 
with the mathematician’s and not the engineer’s hall-mark. 
But apart from this, it is a clear and straightforward 
exposition of the fundamental and other features of its 
subject. 
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THE misfortune which Sulzer Brothers, of Wintherthur, 
suffered when the Romagna, a twin-screw motor ship 
fitted with their engines of 800 horse-power, was wrecked 
in a gale in the Adriatic last autumn, through no fault of the 
machinery, has, at the expense of the loss of a year, been 
repaired by the construction of engines on a larger scale 
for the motor ship Monte Penedo, built by the Howaldts- 
werke Company, of Kiel, for the Hamburg South American 
Steamship Company, which successfully passed through 
her trials at Hamburg last week. The ship, which is 
illustrated above is 350ft. long B.P., 50ft. beam, 
and 26ft. moulded depth, and on a draught of 22ft. Gin. 
carries. 6350 tons of cargo at a speed of about 10}$ knots. 
As will be seen from the illustration, she has two masts, 
with a single funnel right aft, so that she is not very 








that needs to be run when the ship is at sea, except for 
the condenser and feed pump for the donkey boiler, 
which is used to supply steam for the steering gear, the 
whistle, the winches, and warming the ship. This boiler 
is arranged to be fired by the exhaust gases when at sea 
and by an oil burner when in port for winches, &c. We 
much appreciate the use of steam for the whistle, on 
account of its providing a visible, as well as an audible, 
means of notifying the pilot’s intentions, which, when 
compressed air is used, are not so certainly intelligible 
in a crowded waterway. On a platform at the after end 
of the engine-room, raised above the thrusts, are two 
three-cylinder four-cycle Sulzer Diesel engines of 50 brake 


horse-power, one for driving the dynamo and the other | 


for an auxiliary air compressor. These engines were 
described in our issue of about December last, and need 
not be further referred to beyond saying that they were 











UPPER ENGINE PLATFORM OF THE MOTOR SHIP PENEDO 


“shippy ” looking. The adoption of a funnel instead of 
the employment of a mast, as in the Selandia, is, we 
believe, for reasons we gave in dealing with the last-named 
ship, a wise step. 

The machinery, the tops of which are shown above, 
consists of a pair of Sulzer two-cycle Diesel engines of 
about 1700 combined brake horse-power. Each set has 
four cylinders of 470mm. diameter by 680 mm. stroke, 
and gives the maximum horse-power at a speed of 160 
revolutions per minute, which appears rather high for 
the type of ship, though, of course, it tends to keep the 
engine light. 

The consumption of Texas gas oil, which is the fuel used, 
was stated to be 0-46 lb. per brake horse-power per hour, 
which is not at all bad for a two-cycle engine. All the pumps, 
including those for scavenging, fuel, water and sanitary 
purposes, and the air compressor are driven off the main 
engine, so that the dynamo engine is the only auxiliary 





running nicely and quietly and without much vibration. 
A large party oi distinguished visitors was present at a 
six-hour run on the Elbe last week, and particulars of this, 
together with a detailed description of the main engines, 
we hope to be able to give in a future issue. 








TANK ENGINE DERAILMENTS. 


Ir is not generally known that the White Paper, Cd. 2538, 
that gave the derailments of tank and tender engines 
inquired into by the Board of Trade during the twenty 
years ending December, 1904, included those that were | 
derailed by such outside causes as the signalman splitting | 
the points under them or the points not being closed | 
properly ; also those cases where a defect in the engine, 
such as a broken spring, caused the mishap. We have 








therefore analysed the return with the following result, 
and have included the accidents inquired into from 
January, 1905, to December, 1911 :— 
1885 to 1904. 1905 to 1911 
Tank. Tender. Tank, Tender, 
Outside influences ee ee ae 2) ° m4 2 
Failure of some part of the locomotive 7 6 l 2 
Speed unsuitable to the oad Kod ia 7 er Pie, l 
High spe d with unsuitable engine .. aa E su <a 
High speed and worn flanges... Bets % . 
High speed and curve .. .. .. .. EAP ae 5 
Defective permanent way and unsuit- 
able engine age, ae ee ea eae ets = ‘ 
Defective permanent way and worn 
SE eee e Ses 
Curve and unsuitable engine aS fa 1 
) Curve and worn flange ere ee a ee 
| High speed, curve, and worn flange .. i os 1 
| High sp ed, curve, and unsuitable engine .% a 1 
UO ROW. 2. 2s ss aw ees - - 1 
Total ue i 4% a4 ae j4 1} 12 





MICA. 


Amone the natives of India it used to be commonly 
thought that the crystals of mica which they found in the 
ground were the remains of lightning flashes, that they 
were, to be precise, sparks which had become embedded 
in the earth and there preserved. Modern mineralogists 
| diseredit this belief, and, while cautious as regards the 
| exact origin of the substance, tell us that mica is a silicate 
| of aluminium with some hydrogen, potassium, magnesium, 

iron, sodium, lithium, barium, or chromium thrown in. 
From the industrial point of view the various substances 
included under the generic term ‘ mica” are of great 
| importance, and to the electrical engineer their insulating 
and non-inflammable properties render them especial], 
| valuable. All attempts hitherto made to produce a 
similar material artificially have so far failed to attain any 
measure of success, although for electrical work a formidable 
possible rival has recently appeared in the shape of a 
substance prepared from separated milk. The three 
principal countries producing mica are India, the United 
States and Canada; Ceylon, South America, and South 
Africa also produce the substance in fair quantity and of 
| good quality, and even Japan has entered the market, 
although its product is of a somewhat poor grade. It 
will be seen then that the mineral is of very wide dis- 
tribution. As showing its growing importance as an 
| industrial commodity, we may say that the three countries 
| first named produced mica to the value o1 £62,000 in 1894, 

£105,000 in 1898, £139,000 in 1902, £373,000 in 1906, 
| and £153,000 in 1910. Since 1906 the value of the annual 
output has fallen off. Of the three countries India has 
always produced more than the total of the two others 
| combined, except since 1909, when it has fallen to second 
place, with the United States first. 

Mica is an extraordinary stable mineral. Its great 
resistance to natural weathering influences is shown by its 
widespread occurrence in the voleanic, metamorphic, 
and sedimentary rocks of all ages. In certain North of 
| Ireland conglomerates belonging to the Silurian system, 
|one of the earliest of the geologist’s divisions of time, 
| flakes and scales of mica, clearly derived from still earlier 
| rocks, still exhibit all their original freshness and lustre. 
| The two chief micas of commerce are muscovite and 
| phlogopite or amber mica. The former is a potash mica, 
| and is usually light coloured or colourless, with a pearly 
lustre on the cleavage surfaces. Phlogopite is a magnesia 
mica, and ordinarily possesses a brownish or yellowish 
colour, with frequently a mottled appearance. In both 
eases the value of the mineral is largely dependent upon 
the size of the solid sheets in which it is obtained. This 
| factor is, however, of relatively less importance to-day 
than formerly, for the production of micanite or mica- 
board from mica and shellac has opened up a new field for 
the utilisation of the smaller sized sheets, say, those measur- 
| ing lin. square in area. In this connection it may be 
| recorded that the waste heaps of former mines have within 
| the past few years provided in some instances more profit- 
able fields for exploitation than the development of fresh 
| deposits. 
| ‘The mining—or perhaps more correctly, the quarrying 
| of mica is attended with considerable difficulty. In the 
| 
| 


| first place, the mineral very commonly occurs in pockets, 
j}and a lead once struck quite frequently fails suddenly 
| without the slightest guide being left as to where to seek 
| its continuance. Indeed, according to a memoir* on the 
| subject recently issued by the Canadian Department of 
Mines, a mica deposit may one day appear very promising 
| and the next the very reverse. This peculiarity is present 
| in such a degree as to render all the general rules of applied 
mineralogy entirely useless. Then, again, it may be found 
| that after a deposit has been opened up for a few feet 
| the character of the mica may change. For instance, 
| what on the surface is good marketable material may 
| heeome practically useless a short distance in by reason 
| of excessive crushing, the inclusion of foreign material, 
| a diminution in the size of the crystals, or a change in the 
colour and general character of the substance. The actual 
extraction of the mica from a deposit has to be performed 
| with great care, and, as a result, progress is slow. Hand 
| drilling with a lin. drill and a 6 lb. hammer is the general 
| rule, and the holes do not ordinarily exceed 4ft. in depth. 
| The charge of dynamite has to be regulated so as to ensure 
| the least possible damage being done to the crystals. 
The average size of the rough-trimmed material produced 
| at the mines may be said to be lin. by 3in. Only about 
| 3 to 5 per cent. of the total output will be 4in. by 6in. and 
j over. The size of the crystals as taken from the mines 
is, however, in many instances very deceptive as regards 
| the ultimate size of the sheets after trimming, as some 
| erystals are seriously affected by inclusions which must he 
| cut away before they can be split into sheets. 

| After a preliminary hand sorting at the mine face, the 
| selected material is taken to the ‘ cobbing shed,’’ where 
the crystals are split and roughly cleaned of valueless 
mineral. The plates thus produced are then sent to the 
trimming shop or “ culling shed,” where they are further 
split and cleaned. These ‘‘ thumb-trimmed”’ sheets 
are roughly about ,;in. thick, and represent the marketable 
product of the mines. On an average only about 5 per 


* “Mica: Its Occurrence, Exploitation, and Uses.” By Hugh 8. de 
Schmid, 


Ottowa: Government Printing Bureau, 1912. 
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cent. of the material sent to the * cobbing shed” is de 
livered as thumb-trimmed sheets from the * culling shed.” 
The smaller sized thumb-trimmed sheets are afterwards 
subjected to “ thin-splitting ’ into lamine having a 
thickness of from 0-002in. to 0-00lin. This operation 
is usually effected by hand, as it is found that by this 
means a more uniform product is obtained than by the 
employment of any of the numerous machines so far 
invented for the purpose. The ‘ thin-splitting” is 
performed almost entirely by girls, who are usually paid 
73d. per pound of split mica produced. About 5 Ib. can 
be produced per operator per day. The work is carried 
out by hammering the edges to loosen the lamin and by 
inserting a splitting knife to separate them. The mechani 
cal devices invented to supersede this hand process turn 
upon the employment of knives, adhesion, or the introduc- 
tion of fluid pressure between the layers. Sudden heating 
and cooling have also been tried. ? < 





PLOATING DOCK FOR PORTSMOUTH. 


Last week we gave a description of the new floating 
dock which has just been delivered to the Admiralty 
authorities at Portsmouth by the builders, Cammelil, 
Laird and Co., Limited, of Birkenhead. 


We are now! 


VIEWS OF THE WORKSHOP IN THE DOCK 


cnabled to give some views of the exterior and interior 
of this dock, which is a sister vessel to that at Sheerness. 
The latter was fully illustrated and described in our issues 
of May 24th and July 19th. Both are designed to dock 
the largest battleships and cruisers, and both have a lifting 
capacity of 32,000 tons. The overall dimensions of both 
docks are 680ft. long and 144ft. wide, the areas of the 
bottoms actually exceeding 2} acres. The dock was 
convoyed from Birkenhead to Portsmouth by four tugs, 


and considering the state of the weather during the voyage | 


-which took about a week—the undertaking was a fine 
feat of navigation. 





120-TON ELECTRIC TRAVELLING CRANE. 





A POWERFUL overhead travelling crane of exceptional 


span and operated electrically has recently been con- | 


structed by the firm of Joseph Adamson and Co., Hyde, 
near Manchester. The span is 85ft. between the centres 
of the rails, and the maximum available head room 
14ft. 6in., the end clearance being lft. 9in. The girders 
are of the-Warren type, with auxiliary girders to take the 
horizontal or lateral load and the vertical load due to 
the platform. The girders are attached to end carriages 
built up of steel plates and angles by bolting the top boom 





helpgigeer 


of the girders to the top of the carriages, and securing in 
a similar manner the end plates of the girders to the webs 
of the carriages. The platform plates are riveted to the 
top boom of each girder, and are bolted to the carriages, 
as shown in the drawings, thus giving the crane the neces- 
sary stiffness to resist cross racking when the rails are 
slippery or the load to be lifted is near one end of the crane. 
The crane runs on eight wheels, four of which are in 
each end carriage. They are mounted in pairs in cast 
steel compensating beams, fitted with self-lubricating axle- 
| boxes lined with gun-metal bushes. With these bearings 
the lubricant is applied at the point of least pressure under 
the axle. The ratio of the fly-wheel base to the span is as 
one to five. The axles are of mild steel, and the travelling 
wheels have rolled double-flanged steel tires of extra 
width shrunk on cast iron hubs. The machine-cut spur 
| rings for driving these wheels are made of.cast stee 
secured to the hubs with turned bolts and centred on the 
wheels. 
The longitudinal travelling motion is designed for a 
| speed of 100ft. per minute, and is obtained by a 66 horse- 
power motor fixed on cast iron bed-plates secured to the 
| horizontal bracing connecting the main and auxiliary 
girders, in approximately the centre of the span. The 
| motor runs at 410 revolutions per minute, and transmits 
its power through machine-cut spur gearing and a cross 
shaft carried on pedestals along the platform, so as to 
drive both ends of the crane simultaneously by means of 
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a pair of travelling wheels in eachend carriage. A foot brake 
of the spring release type is fitted to the motor shaft, 
and is actuated by a foot lever placed in the operator’s 
cage. 
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! 
355 revolutions per minute. The gears for both these | 
hoisting motions are of machine-cut steel throughout, 
including the large barrel wheel and pinions, and they are 
| fitted with automatic solenoid brakes, which sustain the 


The electrical brake comprises a pair of hinged levers 
| curved to fit the circumference of the brake pulley and 

lined with wood and “ Ferodo ”’ friction surface linings, 
| These levers are suspended from the motor casing by hinges, 
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The main hoisting motion at a speed of 5ft. per minute 
is also operated by a 66 brake horse-power motor running 
An auxiliary hoisting 


at 410 revolutions per minute. 


120-TON ELECTRIC OVERHEAD TRAVELLING CRANE 


| load when the current is cut off. 


fitted to prevent undue acceleration when lowering. 
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DETAILS OF TRAVELLING CARRIAGE 


barrel, to deal with loads up to 30 tons, at a speed of 15ft. 
per minute, is further provided, being driven by an inde- 
pendent motor of 45 brake horse-power, running at 





control while the load is being lowered. 


i In addition to these, 
mechanical load brakes of the enclosed Weston type are 
The 


electrical brakes prevent the load moving unless the 
current is on, whilst the mechanical load brake maintaips 


and are normally pressed into contact with the brake 
pulley by a system of clamping levers actuated by a 
weight attached to a solenoid plunger. The levers are 
adjustable to allow for the gradual wear of the brake blocks. 
The clamping weight can, however, be lifted by means of 
a solenoid in series with the hoisting motor, the brake 
being held off when current passes through the latter 
either in the lifting or lowering direction. A cushion 
is provided within the solenoid casing to prevent ‘‘ ham 
mering ”’ as the current comes on. This brake comes into 
action whenever the current through the hoisting motor 
ceases, from whatever cause. 

To lower the load a current of electricity must be passed 
through the motor, as otherwise the electric brake is locked. 
This current, however, releases the brake, which, being 
always either fully on or completely off, provides no means 
for controlling the speed of the descent of a load. This 
control is accordingly supplied by the mechanical load 
brake, which is a Weston type friction clutch enclosed in 
an oil tight casing and flooded with lubricant. The casing 
carries the loose dises of the clutch, other dises lying be- 
tween these rotating with the brake shaft. Ratchet 
teeth are cut on the exterior of the casing, and with these 
two pawls set at half pitches engage. Friction rings 
sliding on the ratchet casing bring a pressure on these pawls 
whenever the load begins to descend, thus forcing them into 
engagement. The end pressure by which the friction 
plates are forced into contact so as to lock the clutch 
is derived from two cams, one of which is connected to the 
second motion hoisting pinion, and the other to the 
mechanism of the brake. The end pressure is therefore 

| proportional to the weight on the hook, and any load is 
| securely and automatically held. To lower the load it is 
necessary to reverse the motor, which tends to release the 
cams and to remove the pressure between the [friction 
plates. The load, therefore, cannot descend unless the 
motor"is caused to revolve by power in the lowering 
direction. The discs are cf steel and gun-metal, and being 
numerous, the pressure between them is slight per unit 
of area, and the surfaces being lubricated the wear is 
said to be negligible. 

The hoisting barrels are of cast iron, with the grooves 
for the rope turned in them. They run right and left- 
handed from each end, so as to give a truly vertical lift. 
The diameter of the barrels is large enough to hold sufti- 
cient turns of rope to give a height of lift of 34ft. without 
overlapping. The main load is carried by eight plies of 
specially flexible steel wire rope, 5.75in. in circumference, 
and the auxiliary load by four plies of steel wire rope 
4.2in. in circumference. The compensating pulleys for 
these ropes are suspended from a cross beam fixed to the 
crab sides. The hooks are made from selected forged 
scrap steel, and are carried on crossheads with turned 
ends. Ball bearings running in turned steel washers are 
fitted under the nuts on the shanks of the hooks to facili- 

| tate the turning of the full load without twisting the 
ropes. A chequered steel plate platform is carried on 
each side of the crane, which allows access to the crab in 
| whatever part of the span it may be. 

The cross traverse motion at 80ft. per minute is driven 

by a 32 brake horse-power motor running at 400 revolu- 
| tions per minute through machine-cut gearing. These 
| motions are all controlled from independent liquid type 
crane controllers placed in a cage suspended from one of 
| the main girders. The motors sre of the series-wound 
enclosed type, and are constructed for an electromotive 
| force of 220 volts. As the motors are all series wound, 
the speeds of all the motions increase considerably with 
lighter loads. All the shafting is of mild steel, all high- 
speed shafts are carried in oil ring bearings, and all other 
|shafts are carried in brass bearings and lubricated by 
| ** Tell-tale ’’ Stauffer lubricators. 
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BALANCED COMPOUND EXPRESS LOCOMO- 
TIVE, SWISS FEDERAL RAILWAYS. 

Amone the smaller main line express locomotives 
now at work in Switzerland the latest type of balanced 
compound locomotive, Class 600, with superheater boiler, 
of the Federal Railways is specially noteworthy by 
reason of the remarkably heavy express trains hauled 
by such small machines. 

“On the line from St. Maurice up to the Simplon Tunnel, 
a distance of 94 kiloms., with maximum grades of 1 in 83, 
a trial train weighing 445 tons behind the tender and 560 
tons with engine and tender fully loaded, developed about 
1450 horse-power on a coal consumption of 2-4 1b. per 
horse-power per hour. As the weight empty of the engine 
is only 65-6 tons with driving axle loads of 16 tons, it is 
clear that the engine has a high efficiency. 

It was designed at the offices of the chief mechanical 
engineer of the Federal Rail- 
ways at Bern, and built by the 
Schweizerische Locomotiv-fabrik 
at Winterthur, Switzerland. It 
has four cylinders compound, 
all in a line under the smoke- 
box, with the high-pressure 
cylinders inside the frames. All 
the connecting-rods drive on the 
same balanced axle, which is of 
the Z-type forged from one ingot 
of nickel steel with circular, or 
Worsdell, single-crank cheeks. 
The single driving axle, while 
saving much of the constructive 
complication entailed by duplex 
driving axles, has been found, 
as forecasted by Professor von 
Borries in these pages, safe for 
any stress the four cylinders can 
apply. Indeed, of the 5 per 
cent. nickel steel cranked axles 
of the same type employed on rt 
346 compound locomotives—or | 
927 including two-cylinder types 
on the State Railways of Italy, 
not one has broken or cracked 
since 1904, a fact of interest to 
those who only trust built-up f 3 
axles. 

These Swiss locomotives have : Vis 
one piston valve for each cylin- ‘P 
der, but only two valve gears ar OP 
—placed outside the frames— ‘34 
these being of the usual Wals- *. \ 
chaerts’ type, connected through , | 
rocker transmissions of the Von 
Borries type to inside lead levers, r- 
which, it may be observed, are ; 
now rarely retained unless there | 
happen to be four complete sets 
of valve motion, as in most ts 








French locomotives. This ar- Haat F 


rangement is considered to be 
an improvement on the compli- 
zated French system, because 
simpler, and yet to give a more 
correct distribution than can be 
realised in any class of four- 








the low-pressure in front and 11-1 per cent. behind. For 
starting purposes, where one of the high-pressure valves 
will not be the first to open, there is an inlet valve which, 
under heavy pressure, admits the steam from the high- 
pressure valve chest into the receiver, and therefore into 
the low-pressure valve chests. 

As with most continental superheated steam locomo- 
tives, the boilers are well lagged for the prevention of heat 
losses by radiation. So, too, are the cylinders. There 
are the usual bracket supports for the high-pressure piston- 
rods, as commonly employed for superheated steam, 
besides the customary arrangements for the control of the 
superheated steam. All engines are maintained in excel- 
lent working trim on Swiss railways, consequently the 
best possible results are obtained from them. The engines 
illustrated are not employed in the same services as the 
same type of locomotive without superheaters, so no 
definite figures are available ; but in their respective ser- 
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cylinder locomotive where only ; al 


one valve is employed for each THe En 
pair of cylinders. 

The valve gear drives the 
low-pressure valves direct, but 
in transmitting its movement to the inside the levers 
are so arranged as to give the high-pressure valves about | 
10 per cent. less cut-off, so that a 50 per cent. low-pressure 
cut-off corresponds with a 40 per cent. high-pressure 
cut-off. This difference is, with saturated steam, and a 
low ratio of cylinder volumes, quite sufficient to balance 
the loads on the pistons—high-pressure and low-pressure— 
up to, but not exceeding, moderate piston speeds. It is, 
however, stated that the receiver pressure is fairly con- 
stant at the low pressure of 5 kilos. per c.m. square—about 
43 lb. per sq. in.—with a full open regulator, and from 


this, allowing an initial pressure of 13 kilos. to 14 kilos., | 


there would appear to be a preponderance of work in the 
high-pressure cylinders. 


_ As the steam used is highly superheated, the usual prac- | 
tice is followed of greatly increasing the volume of the | 
high-pressure cylinders only, thus reducing the ratio of | 
cylinder volumes to barely 1: 2-2. Although exceptions | 


occur where this ratio is maintained at 1: 2-9 for highly 
superheated steam of 227 lb. pressure just as with saturated 


steam, the more common practice appears to be really | 
founded on good theory, for recent careful investigations | 


show that even with the high-pressure cylinder alone 
increased 12 per cent. in volume, and using 12 per cent. 
more superheated steam at normal and regular working 
cut-off, the proportion of power developed in these larger 
cylinders is no more in excess of that developed by the 
second expansion than in the case of high-pressure cylin- 
ders 12 per cent. smaller worked with saturated steam of 
the same pressure. During the period of expansion the 
power in superheated steam shrinks more rapidly than 
with saturated steam in the first cylinder, but at the lower 
temperature of the second cylinder the steam is found to 
develop relatively more power, since the shrinkage during 
the second expansion is relatively less than in the first, 
and therefore a lesser sized low-pressure cylinder in pro- 
portion to the high-pressure cylinder is capable of balancing 
the power developed during the first expansion. The 
indicator diagrams reveal the peculiarity very conclusively 
that more power is developed as the temperature of the 
steam is less for any individual expansion. This fact has 
led to the re-introduction of low ratios of cylinder volumes 
which with saturated steam would be very prejudicial 
to steam economy. 


For the receiver an ample volume of about three times 
the capacity of one of the extra large high-pressure cylin- 
ders is provided, thus assuring a steady pressure without 
pulsations in that reservoir. The clearnace volumes are 





quite moderate: 13-5 per cent. for the high-pressure in 
front and 12-9 per cent. behind arfd 10-9 per cent. for 
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BALANCED COMPOUND LOCOMOTIVE, SWISS FEDERAL RAILWAYS 


vices those locomotives with superheaters consume about 
3-9 per cent. to 6.5 per cent. less coal than those which 


| have none, except in the case of the 3-cylinder locomotives 
| for simple expansion of superheated steam, which consume 


more steam than the saturated steam compounds. 
The principal dimensions of the superheated steam 


| compound locomotives are as follows :— 


Superheated Steam Compound Locomotives. 
Federal Railways of Switzerland. 


Principal Dimensions. 


Cylinders, diameter, high-pressure .. 0.425 
” ” low-pressure 0.630 
1k, ee eee 0.660 
Driving wheels, diameter 1.780 
Boiler steam pressure .. 14 kgs. per sq. cm. 
oo gS a ae 2.8 sq. m. 
Heating surfaces, fire-box .. 15.50 sq. m. 
is = oa ee 145.90 sq. m. 
» ae for steam superheating 41.00 sq. m. 
y ” Ns 66 oa) Se 88 202.40 sq. m. 
Boiler capacity, water .. 6750 litres 
Wheel base of engine, rigid.. 4.350 m. 
99 Po total 8.650 m. 
Weight of engine,empty .. .. 65.7 m. tons 
” a fully loaded.. 72.8 m. tons 








A DIESEL-ENGINED SHIP WITH ELECTRICAL 
TRANSMISSION. 


WE understand that a vessel, the propulsive machinery 
of which embodies Diesel engines and an electrical trans- 
mission system, is at present being constructed by Swan, 
Hunter and Wigham Richardson, Limited, of Wallsend- 
on-Tyne. This vessel will have a deadweight capacity 
of 2400 tons gross on a draught of 14ft., and is being 
built to the order of the Montreal Transportation Company, 
for service on the Canadian canals and lakes. The pro- 
pulsive machinery is to consist of two sets of Diesel 
engines, each of 300 horse-power and running at 400 
revolutions per minute. Each engine will be coupled to 
an alternating current generator with exciter, and on the 
propeller shaft there will be fitted a compound-wound 
squirrel-cage induction motor capable of turning the 
propeller at a normal speed of 80 revolutions per minute. 
The system of transmission is that proposed by Mr. H. A. 
Mavor, of Mavor and Coulson, Limited, Glasgow. It has 
already been experimented with in the small vessel 
known as the Electric Arc, of which a description appeared 
in our issues of June 9th and September 22nd, 1911. 
The chief claim for the new vessel seems to be that without 





an increase of overall dimensions her capacity, by reason 
of the decreased weight of the machinery, is increased by 
about 200 tons. 





WORM GEARING AT LIVERPOOL UNIVERSITY. 


In the description of the new engineering laboratories 
at the Liverpool University, which appeared in THE 
ENGINEER of May 17th last, reference was made to a 
two-stage tandem- cylinder air compressor driven by 
worm gearing. We are now enabled to place before our 
readers drawings and particulars of the worm gearing 
which was made by Henry Wallwork and Co., Manchester 




















Fig. 1—WORM GEARING FOR DRIVING AN AIR COMPRESSOR 


The power required to drive the compressor at a speed 
of 125 revolutions per minute is 60 brake horse-power, 
and it is supplied by a 55-kilowatt electric motor. This 
is direct-coupled to the worm shaft, as shown in Figs. 1 
and 2, which it drives at a speed of 760 revolutions’per 
minute—a speed reduction of rather more than 6 to 1. 
The worm has seven threads, is solid with the shaft, and 
is of forged steel, case-hardened and ground. The worm 
wheel has a phosphor bronze rim bolted to a machined cast 
iron centre. The casing is of cast iron, of large propor- 
tions. It is provided with heavy ribs, which give it great 
strength and enable it to resist the side thrust of the 
wheel, while at the same time retaining a compact form 
with a good spread at the base, giving rigidity and freedom 
from vibration. The hood is secured to the body by 
means of flanges and bolts, and there are inspection doors 
for both the worm and wheel. The gearing runs in oil, the 
depth of which is shown by a gauge. The bearings through- 
out are of the ball pattern. In order that the machine 
may be run for long periods at full load without undue 
rise of temperature, means are provided for cooling the 
lubricating oil. ‘This consists of the gilled tubular radiator 
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Fig. 2—DETAILS OF THE WORM GEARING 


shown in Fig. 1. The oil is circulated from the casing 
through the radiator downwards and back again by means 
of a small rotary pump secured on the end of the worm 
shaft. The radiator is composed of a coil of copper tubing 
with gills. The motor and gearing are mounted on @ 
common\bed-plate measuring 7ft. long by 3ft. 4in. wide. 
The worm wheel shaft is coupled direct to the crank shaft 
of Robey and Co.’s compressor. 








‘* ELEctrRIT,” states the American Machinist, is an 
abrasive made from pure aluminium oxide by melting it 
in an electric furnace at a temperature of about 3000 deg. 
Cent. (5400 deg. Fah.). Its specific gravity is less than 
that of emery and corundum, its hardness, however, 
considerably higher—about 9} on the 10 deg. hardness 
scale. The grain of “ Electrit”’ is almost amorphous, 
resistant under pressure and shock, tough and not brittle. 
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THE CROSS-CHANNEL PASSENGER STEAMER 
GREENORE. 

THE London and North-Western Railway Company has 
just had delivered to it the new turbine steamer Greenore, 
built by Cammell, Laird and Co., Limited, Birkenhead, 
for the Company's Holyhead and Greenore service. The 
new vessel is a turbine steamer with water-tube boilers 
of the Admiralty type, and during her trials between 


Holyhead and Greenore she attained a speed of 21 knots. 


A noteworthy feature of the vessel is the small amoun 
of vibration, either when running at full or slow speeds. 





DINING SALOON 


The following is a description of this fine passenger 
steamer :—Hey principal dimensions are : Length between 
perpendiculars, 305ft.; breadth, moulded, 40ft.; depth, 
moulded te bridge deck, 23ft. 3in. She is built to Lloyd's 
special class and to Board of ‘lrade survey, and has been 
designed to meet the general requirements of the company 
for the Irish Channel service. <A large deck-house on the 
poop and bridge decks, as well as the *tween deck space 
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ONE OF THE SPECIAL CABINS 


and ower deck amidships, are fitted up for the accommoda- 











centre shaft and one low-pressure turbine on cach wing 
shaft, the propellers being of solid manganese bronze. 

Sleeping accommodation is provided for about 
first-elass passengers in the state-rooms and ladies’ cabins, 
the cabins being fitted out in a special matter, In addi- 
tion to the ordinary cabin accommodation of the vessel, 
there are two cabins de luxe, which may be reserved 
specially for passengers at a charge of 10s. for the trip. 


These cabins are fitted with a very comfortable single | 


bedstead, writing table, easy chairs, sofa, portable electric 
lamp, &c. The first-class dining saloon is situated on the 
main deck. The first-class smoke-roum is situated on the 
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Society of Engineers, the first application for aid last 
winter came from a street where a trench bad been made 
during December, when the weather was very cold. The 
| earth had been removed in making tlre trench, and had 
| become frozen, and great difficulty was experienced in 
| refilling the trench. 

| Apparently the frozen earth was thawed very success- 
| fully, for a tew days later the city authorities applied to 
| the electric lighting company to know whether it was 
prepared to undertake the work oi thawing the ice which 
had formed in some of the city water pipes. The company 
consented to do the work, and again the electrical proce 3 
proved quite successful. 

This appears to have been the means of drawing atten 
tion to the great advantages which the system presents, 
for orders for thawing began to pour in very rapidly. 
During the week ending February 10th, orders were 
received at the rate of 50 per day, and during the first three 
days of the following week they averaged about 150 
per day. All the company’s spare men were called upon 
to take part in the work, as well as others who were 
normally employed by the city authorities, 


The outfit used for carrying out the process of thawing 
is simple, Previous experience had shown that the most 
suitable pressure to adopt was 55 volts, and that when 
current was passed through the pipes at this voltage thy 
ice could be melted in a few minutes without the slightest 
injury to the mains. As none of the company’s trans 
formers are constructed for this pressure, the correct 
voltage was obtained by connecting two transformers in 

| series on the primary side, whilst the secondaries were 
| connected in parallel. The transformers were used with 
out any regulating switch, and the primary cut-out wa 
employed as the main switch. 

It will readily be appreciated, however, that in view of 
the vast amount of thawing work that had to be carried 
out, the company’s supply of transformers soon proved 
inadequate. To avoid using two transformers for each 
outfit, therefore, some of the freezing equipments were 
made up with a single transformer, the secondary con 
nections inside being altered to give 55 or 110 volts. In 
a few cases the ice had formed in 6in. pipes, and it was in 
connection with these that the use of 110 volts became 
necessary. The amount of current which flows in the 
pipes ranges from 200 to 300 ampéres, depending upon 
the length of the pipe. 








bridge deck. The first-class ladies’ cabin is situated on the 


) main deck amidships, adjoining the dining saloon. The 


ladies’ deck cabin is immediately above. The lavatory 
accommodation is furnished in excellent style. The accom- 
modation for the third-class passengers and cattle dealers 
is fitted up aft, on the lower main and poop decks, and 
consists cf large open cabins, separate compartments for 
dealers, and a sinoking-room being provided on the poop 
deck. The sleeping cabins are provided with portable 
berths, wash basins, and all the usual fittings. The 
upholstery work and the fittings generally throughout the 
ship are of the very best quality. 

Special attention has been paid to ventilation and heat 
ing. The passenger accommodation has trunks and louvres 
supplied from thermo-tanks, which control the tempera- 
ture as required, and are capable ot completely changing 


| the air in the compartments to which they are connected, 
| either by supply or exhaust, at the rate of six times in an 
| hour. The vessel is fitted up with a complete installation 


of electric light to all passenger, crew, and cargo spaces. 
The steamer is now running on the Holyhead and Green- 


| ore service, and has a booked time for the passage of about 
| 3 hours 20 minutes. By the courtesy of the railway com- 


| tion of electricity to thawing ice in water pipes had proved | 


pany we are enabled to give a view of this vessel at sea | 


and several interior views. 








THAWING BY ELECTRICITY. 





LADIES’ LOUNGE 


In buildings, the pipe in which ice has formed is dis- 
connected at the point where it enters the building. 
One of the secondary leads is connected to this end of the 
pipe and the other end to a tap or fire plug in another part 
of the building. When thawing the ice in a street main 
the two secondary leads are connected to fire plugs in the 
section of main where the ice has formed. 

Up to the month of March of the present year the com 
pany had thawed the ice in over 1000 service pipes, and 
numerous applications were still being made for the coi 
pany’s assistance. On Sunday, February I8th, there was 
a rise in temperature, and a great many people who had 
been allowing the water to run through the pipes with 
the object of preventing it freezing discontinued the 
practice. It appears, however, that the rise in tempera- 
ture only lasted for a short period, fer on the following 
day the applications for help which the company received 
were enormous. In fact, the orders on that particular 
day were more numerous than those sent in on any other 
occasion. In some instances the ice in the service pipes 
was thawed a second time, and in a few cases a third 
application of the current became necessary. The whole 

| of the work was done without the slightest endeavour to 

procure it on the part of the electric light company. As 

regards the cost involved, it seems that the price each 
customer paid averaged between 42s. and 62s., which, it 

| is maintained, is to be regarded as low when compared with 
the cost of other methods. 








SomE time ago we referred to the fact that the applica- | 


| highly successful in America. During last winter the 


tion of first and third-class passengers, the open spac? on | 
inain deck being arranged for the carriage of horses and | 
| the company has undertaken work of this description for 


cattle. The propelling machinery consists cf triple-screw 
turbines of Parsons’ type, supplied with steam trom five 
Babcock and Wilcox water-tube boilers, fitted with forced 
draught on the closed stokehold principle. The turbine 
machinery consists of one high-pressure turbine on the 


Commonwealth Edison Company rendered valuable ser- 


vice in this connection, although no attempt was made to | 


secure this particular class of business. It seems that 


a number of years, but mainly with the object of obliging | 


its customers. 
According to a contribution by Mr. D. W. Roper, which 
appeared some little time back in the Journal of the Western 


ENGINEERING GOLFING Socitety.—The autumn meeting of 
the Society will be held on the course of the Stoke Poges Golf 
Club on Wednesday, 9th October. In the morning there will 
be an 18-hole medal round, and prizes will be given for the best 
| and second best scores in both Division I.—handicaps of 10 and 
under—and Division II.—handicaps of 11 and over; also 
for the best gross score and for the best net score for the first 
or second nine holes in each division under half handicap. 
In the afternoon members will play in foursomes 18-hole match 
| play against Bogey for the Hadfield Challenge Cups and other 
prizes. . 
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FORTHCOMING ENGAGEMENTS. 


SATURDAY, AUGUST 3lsr. 


Tue InsTITUTION OF EtgorricaL ENGINeERS.—-Yorkshire 
Local Section. Visit to the Bradford Corporation Electricity 
Works. 3.30 p.m. 

Tue InstiTuTe oF Sanitary ENGINEERS.—Northampton 
Centre. Visit. 12.20 p.m., train leaves Euston Station. Arrive 
Leighton Buzzard Station. Luncheon at Railway Hotel. 
Leave by brake to inspect Linslade Urban District Council 
sewage pumping station. 3 p.m., visit Grove Isolation Hospital. 
4.15 p.m., leave for Ascot to view the house and grounds, 
Further particulars from the Secretary. 


WEDNESDAY, SEPTEMBER lIru. 


Tue INsTITUTION OF MINING ENGINEERS.—The twenty-third 
annual general meeting will be held in the Lecture Theatre of 
the University of Birmingham, Edmund-street, Birmingham. 
The members will be welcomed to the city by the Lord Mayor 
of Birmingham. Full particulars from Mr. L. T. O’Shea, the 
Secretary, 39, Victoria-street, S.W. 





SEPTEMBER 12rx to 19rH. 


Lonpon Gero oaists’ AssociaTION.—Long excursion to the 
East Coast of Scotland. Full particulars from the Excursion 
secretary, Mr. A. C. Young, 17, Vicars-hill, Lewisham, 8.E. 


WEDNESDAY anp THURSDAY, SEPTEMBER 257TH anv 
26rn. 


Tae Institute oF METALs.— Autumn Meeting at 10.30 a.m. 
at the Institution of Electrical Engineers, Victoria Embankment, 
W.C. During the morning a series of papers will be read and 
discussed. In the afternoon members will proceed either to 
the works of Messrs. Fraser and Chalmers, Limited, Erith, or 
to the National Physical Laboratory. In the evening there will 
be a reception by the President at the Royal United Service 
Institution, Whitehall. On Thursday papers will be read and 
discussed at the Institution of Electrical Engineers, and in the 
afternoon alternative excursions will take place, one being to 
Woolwich Arsenal by special steamer from the Embankment, 
anc the other being a visit to the Brooklands Motor Racecourse 
and Aviation Ground. 


SEPTEMBER 30rH anp OCTOBER Ist, 2NpD, 3RD, AND 4TH. 


TroN AND Steet InstiTrvuTeE.—Autumn Meeting at Leeds. 
For programme see the first column on this page. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Pig Iron very Strong. 

In the Midlands a large amount of work is still on the 
hooks, and production is steadily proceeding. The tendency 
of prices is onward, Moderate-sized orders for early delivery 
are freely accepted, but there is some hesitation about forward 
contracts, and this is particularly the case with regard to high- 
class brands. South Staffordshire common forge is quoted 
59s.; part-mine, 62s. 6d. to 63s. 6d.; best all-mine forge, 90s. 
to 95s.; foundry, 95s.; cold blast, 125s. Purchases of North- 
ampton forge have been made at about 62s., and of Derbyshires 
at 62s. 6d. 


Large Output of Manufactured Iron. 

A large output is the rule at the manufactured iron 
works. Makers of best bars are well occupied, notwithstanding 
the recent advance. Common bars have gone up to £8 5s., 
with some makers requiring rather more. The 30s. margin 
which usually exists between best and common bar iron is being 
narrowed, but for the present there does not appear to be any 
probability of a further upward movement, and this may have 
a steadying influence upon trade. There is a good demand 
for hoops, which are quoted £8 2s, 6d. to £8 5s. Gas strip makers 
are well off for work, and ask £8 5s. to £8 7s. 6d. Slit nail rods 
are in fair request at £9. A considerable output is being made 
of sheets, which are quoted :—Singles, £7 17s. 6d.; doubles, 
£8 2s. 6d. to £8 5s.; and trebles, £8 12s. 6d. Galvanised corru- 
gated sheets are in fair request for the foreign and colonial 
markets, with makers asking £12 to £12 2s. 6d. 


Heavy Demand for Steel. 

In the Staffordshire steel trade the demand keeps 
up very satisfactorily. Manufacturers of sheet bars and billets 
have in some cases more orders on hand than they will be able 
to get through before the end of the year, and prices therefore 
have an onward tendency, whilst customers are complaining 
of the delay in obtaining deliveries. Sheet bars are commanding 
about 2s, 6d. more than a fortnight ago, the minimum quotation 
being now £6 2s. 6d. for Bessemer, with £6 5s. for Siemens. 
An extensive business is being transacted in sections, which are 
in great request for engineering purposes, and makers can in 
most cases see their way to the close of the year. Angles are 
quoted £7 15s. to £7 17s. 6d., and joists £7 5s. 


Advance in Mill and Forge Castings. 

The South Staffordshire Heavy Ironfounders’ Associa- 
tion has declared an advance of 10s. per ton upon iron and steel 
chilled rolls, 5s. per ton on grain rolls, and 5 per cent. upon other 
heavy mill and forge iron castings. These advances are the 
result of the recent increases declared by the Staffordshire 
All-mine Cold Blast Pig Iron Association. 


£35,000 Sewage Extension Scheme. 

The Coventry City Council had before it on Tuesday 
a recommendation from the Sewage Farm Committee that an 
extension scheme at the farm be carried out at a cost of £35,880. 
The chairman of the committee, in moving the adoption of the 
report, said several extensions had taken place since the present 
farm was opened in 1901. Last year it was decided to add 
251 acres. The present scheme was one of bacterial treatment, 
which was a new departure for Coventry. The committee 
had experimented with bacteria beds for the past two years, 
and the results had been most satisfactory. The proposed 
bacteria beds would enable them to deal with 2,000,000 gallons 
of sewage a day, and would meet the needs of the city for some 
considerable time. It was proposed to spend £19,000 upon 
bacteria beds and the remainder as became necessary. Mr. 
Thompson seconded, and said he thought bacterial treatment 
ought to have been adopted years ago. Alderman Andrews, 
in opposing the proposal, said that broad irrigation had not 
been properly tried by Birmingham, and asserted that it was 
the general experience all over the world that broad irrigation 
was the most perfect system of sewage treatment. He also 
declared that offensive smells had been complained of at Min- 
worth, Kingsbury, and Water Orton, as caused by the Birmingham 
bacteria beds; and also in the Nuneaton neighbourhood 
from those of Nuneaton. Mr. Wyles remarked that the experi- 
mental bacteria bed at Coventry was near the railway, and when 
travelling by train he had frequently put his head out of the 
window purposely, but had not yet perceived any serious smell. 








After considerable discussion, the recommendation of the 
committee was adopted, with only one dissentient. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Still Advancing. 

TuE holidays continue to affect the attendance on the 
Iron Exchange, and the number of both buyers and sellers on 
Tuesday was again below the average. The strong feeling 
already noted in pig iron continues, and prices generally favour 
sellers. For some brands, 6d. per ton more money was asked, 
and Scotch pig iron also ruled very firm. Finished iron and 
steel products fully maintain late rates. Copper was steady 
at about late rates, and English tin ingots also remain un- 
changed. Sheet lead showed an advance of about 5s. per ton. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 67s. 6d. to 
68s.; Staffordshire, 67s. 6d.; Derbyshire, 67s. 6d. to 68s.; 
Northamptonshire, 68s. 6d.; Middlesbrough, open brands, 
71s. 10d. Scotch: Gartsherrie, 76s. 6d. to 77s.; Glengarnock, 
75s.; Summerlee, 75s. 6d.; Eglinton, 75s. 6d., delivered Man- 
chester. West Coast hematite, 78s. 6d., f.o.t. Delivered 
Heysham: Gartsherrie, 74s. 6d. to 75s.; Glengarnock, 73s.; 
Summerlee, 73s. 6d.; Eglinton, 73s. 6d. Delivered Preston : 
Gartsherrie,75s. 6d. to 76s.; Glengarnock, 74s.; Summerlee, 
74s. 6d.; Eglinton, 74s. 6d. Finished iron: Bars, £8 5s.; 
hoops, £8 7s. 6d.; sheets, £9 5s. Steel: Bars, £8 to £8 5s.; 
Lancashire hoops, £8 5s. to £8 7s. 6d.; Staffordshire ditto, 
£8 5s. to £8 7s. 6d.; sheets, £9 to £9 5s.; boiler plates, £8 15s. 
to £9; plates for tank, girder and bridge work, £8 5s. to £8 10s.; 
English billets, £6 to £6 5s.; foreign ditto, £5 15s. to £5 17s. 6d.; 
cold drawn steel, £10 5s. to £10 15s. Copper: Sheets, £95 ; 
tough ingot, £84 5s. to £84 15s.; best selected, £84 10s. to £85 
per ton. Copper tubes, 114d.; brass tubes, 94d.; brazed brass 
tubes, 104d.; rolled brass, 84d.; brass wire, 8jd.; brass turning 
rods, 8}d. to 84d.; yellow metal, 7jd. to 74d. per pound. Sheet 
lead, £23 10s. to £23 15s. per ton. Tin ingots, English, £215 
per ton. Aluminium, £80 per ton. 


The Lancashire Coal Trade. 

The attendance on the Coal Exchange was well up to 
the average, and there was a marked improvement to note all 
round. In house coal buyers operated freely, owing no doubt 
to the rumour that winter prices would be fixed at the opening 
of September. List prices are being strictly adhered to, and at 
a meeting of the executive of the Lancashire Coalowners’ 
Association it was resolved to make no change at present, 
but it is probable there will be an advance on Uctober Ist to 
winter prices. Slack and engine fuel rule firm, and there is 
also an improved feeling to note on shipping account. 


Barrow-IN-Furness, Thursday. 
Hematites. 

The position of affairs in the hematite pig iron trade 
is very satisfactory. There is a good steady business being done 
by makers who are in receipt of good orders for iron, and con- 
tracts are held representing big tonnages of iron that will keep 
the works busy for some time to come. The consumption of 
iron at the present time is heavier than it has been for some years, 
and an increased output could readily be disposed of. The 
requirements of local steel makers are considerable, and from 
the furnaces at Barrow and Workington iron is taken direct 
to the steel converters, thus accounting for a good proportion of 
the make. Those smelters who make for the open market are 
equally well employed and prospects are bright all round. Prices 
are unchanged and are firm at 79s. to 80s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For special 
descriptions of iron there is a good steady demand, and 82s. 6d. 

r ton and upwards is quoted net. In the warrant market 
there is little business of note being done, and sellers are firm in 
their quotation of 77s. 9d. per ton net cash. Warrants stores 
represent in the aggregate 34,419 tons. 


Iron Ore. 

For iron ore there is a brisk demand, not only on local 
account but from outside sources, and large deliveries are being 
made by rail and sea. A much heavier output of local ore could 
readily be disposed of. Prices are firm with good average sorts 
quoted at 15s. 6d. to 18s. 6d., and best ores, such as those raised 
at Hodbarrow, are at 26s. per ton net at mines, The demand for 
Spanish ores is brisker than for some time past, and regular 
deliveries are being made to West Coast ports. This ore is 
quoted at 21s. 6d. per ton delivered to the furnaces. 


Steel. 

The steel trade shows a briskness in every depart- 
ment. There is a large output of rails from the Barrow Steel 
Works and also from the mills of the Steel Works of Moss Bay. 
Some of these rails are for the colonies and others are being sent 
largely to the Mersey for re-shipment. New business is pretty 
plentiful, and heavy sections of rails are at £6 5s. to £6 10s. per 
ton, with light rails at £7 5s. to £7 10s., and heavy tram sections 
are quoted at £7 10s. per ton. For steel ship plates there is a 
good steady demand on local as well as general home account, 
and the mills at Barrow are busily employed. Ship plates are 
firm at the advanced rate of £8 5s. per ton, and boiler plates are 
at £8 15s. to £9 per ton. Other steel sorts are in fair demand. 


Shipbuilding and Engineering. 

Every branch of these trades is busy. Vickers Limited 
are to build the oil engines for an Admiralty craft being con- 
structed at Devonport. They have other oil engines on hand. 
The Admiralty submarine salvage boat is completed and will 
be handed over to the Admiralty shortly. A tug boat for 
Brazil has just been undergoing successful trials in the Irish Sea. 


Fuel. 
There is a brisk demand for coal at 12s. 6d. to 17s. for 
good steam sorts. Coke is in very brisk demand at 25s. per ton 
delivered from East Coast ovens. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General Conditions. 

THE prophecies of a few weeks ago that the boom in 
trade had passed its zenith has been completely falsified by 
recent events, as the last ten days have seen a further accession 
of work to Sheffield in nearly every branch of manufacture, 
and the result of the increased pressure upon producers is a 
further hardening of prices and a growing scarcity of material. 
Makers of pig iron, finished iron and semi-steel are utterly unable 
to supply customers’ wants. Deliveries up to specified time 
are now quite the exception. The rolling mills and forges, 
as regards meeting the demands upon them, may be said to have 
broken down, and the same remark applies to the billet supply, 
and the position is becoming one of chaos. The oldest members 
of the Sheffield staple trades can recall no parallel to the present 
state of affairs. Every firm, large or small, reports a super- 
abundance of orders. Plants are too small, and it is doubtful 





if men could be found to operate extensions. At the same time 
some important extensions are in progress, but are being delayed 
by the inability to obtain new machinery within six months of 
placing the orders. The makers even of such crude materials 
as billets, slabs and blooms will not accept orders for delivery 
within three months. Armament makers are congested by 
huge orders from foreign Governments. 


Pig Iron. 

Values of all classes of pig iron have gone up, and 
makers have little to sell outside their contracts. Users in 
Sheffield bought heavily when prices were low, and buying at 
the current high figures is limited to hand-to-mouth lots. 
The present rates of East Coast mixed hematite are 80s. to 81s. 
delivered here, net, while West Coast brands have gone up to 
88s. to 89s. Some of the Lincolnshire makers ask up to 64s. 6d. 
for forge, 65s. for foundry, and 56s. for basic. In a few cases 
Derbyshire forge can be obtained 2s. aad foundry Is. lower. 


Steel. 

The activity of the steel trade is by no means confined 
to the heavy branches, as the makers of tool steel and other 
expensive kinds of special steel report a steady inflow of orders 
from abroad, while the requirements of marine and general engi- 
neers in this country have never been on so large a scale as now. 
Many important departments of the heavy trade are fully 
booked for one, two and even three years ahead. Billet makers 
cannot turn out material fast enough and are asking record 
prices. As much as £6 7s. 6d. has been paid for dead-soft 
quality, and some makers are refusing orders at that figure. 
Bessemer acid billets stand at £8 and Siemens acid at £8 10s. 
There has been more buying lately in the scrap market, and 
values.of steel scrap have gone up 5s. or even more. Prices, 
however, have never been so low in relation to pig iron, and 
merchants are greatly dissatisfied with the present conditions. 
Some of them are holding out for considerably higher figures 
and express confidence in obtaining their terms shortly. The 
demand for good iron scrap and material for rolling is fairly 
active, and prices are going up. Good wrought scrap is, how- 
ever, still below that of foundry iron. All the file works of the 
city are on full time, and some are working night and day. 
The trade of the country appears to be too great for the railway 
companies, which despite the most desperate efforts, are unable 
to carry the present unparalleled volume of traffic without fre- 
quent blocks on the lines and vexatious delays. The building 
of new engines and rolling stock for all the home railways is 
being pushed on with all possible speed. There is a brisk 
demand here for briquetted Swedish ore, which material is 
being now extensively used in the Siemens-Martin furnaces, 
and appears to be gaining in favour with steel makers, 


Steel Alloys. 

It is reported that an increasing weight of the rare 
metals used as alloys in steel making is going into consumption 
and their use for different purposes is constantly extending. 
Vanadium prices remain at a comparatively low level. In its 
early days this metal cost 25s. to 28s. per pound, whereas it 
can now be obtained at 10s. Tungsten is low but rather firmer. 
A number of makers are refusing to quote owing to the pre- 
vailing prices being unremunerative. Ferro-chrome and ferro- 
silicon are scarce and dear. 


Fuel. 

The fuel market is hardening as the result of the pheno- 
menal consumption of the manufacturing industries, coupled 
with heavy shipments. Slacks are 6d. and 9d. dearer on the 
week, and steam coal has gone up 6d. Some large users who 
have been holding back now deem it expedient to renew their 
contracts. Specifications from railway companies are increasing 
every week. There are no stocks of manufacturing fuel. Blast 
furnace coke has gone up another Is., the current prices of washed 
coke being 15s. 6d. to 16s. at the ovens. Steel melting coke 
costs 23s. and 24s. here, and foundry coke is nearly as dear. 


The Master Cutler. 
Mr. J. Rossiter Hoyle, managing director of Thomas 
Firth and Sons, Limited, has been appointed to succeed Mr. 
Arthur Balfour as Master Cutler of Sheffield. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Pig Iron Still Booming. 

ANOTHER boom in the pig iron trade is now fairly in 
progress, and there is every prospect of its continuing. Pig 
iron prices are moving up at a rapid rate and within a week 
there has been an advance of 2s. A very fair amount of busi- 
ness has been reported in Cleveland iron this week, and 
the general condition of the staple industry is very encourag- 
ing. The present activity at the iron producing works is without 
precedent. There are now over seventy furnaces in blast 
on Teesside, and all the firms have excellent order books. 
Increases of pig iron are at present being recorded in the public 
warrant stores, but it is expected that large withdrawals will 
be made shortly to meet current requirements. The market 
was very strong at the close on Wednesday, and the general 
quotation for No. 3 g.m.b. Cleveland pig iron was the highest 
named for over six years. On Tuesday the ruling quality was 
at 63s. f.o.b., and on Wednesday it was further advanced to 
63s. 9d. Producers, however, are not at all keen to make for- 
ward contracts as they anticipate still higher prices ruling 
shortly. No. 1 is at 68s. 9d.; No. 4 foundry, 63s. 3d.; No. 4 
forge, 62s. 9d. to 63s.; and mottled and white iron, each 62s. 6d. 
all for early delivery. 


Hematite Pig Iron. 

Excellent accounts continue to be given of the hematite 
pig iron trade. The output has been increased by the re- 
starting of two more furnaces on Tees-side, and yet the pro- 
duction is still short of the requirements. It is very difficult 
to obtain supplies for anything like early delivery, most of the 
works being engaged in keeping up contracts made in the earlier 
part of the year. The bulk of the hematite iron in this district 
is taken up by steel manufacturers who supply the ship- 
builders with materials. The general market quotation for 
mixed numbers delivered to the end of next month is 75s. 
whilst No. 1 is quoted at 75s. 6d., and forge hematite at 74s. 6d. 


Iron-making Materials. 

There is very little business being done in foreign ore, 
and in the absence of transactions prices are not easy to fix. 
Some sellers ask up to 23s. ex ship for Rubio of 50 per cent. 
quality, whilst consumers endeavour to fix the price at 22s. 
and even less. The rate of freight has been put up to 7s. 3d. 
Bilbao-Middlesbrough. Coke is steady and firm, with a heavy 
consumption, and 22s. and upwards is quoted for average 
blast furnace qualities delivered at Tees-side works. Foundry 
coke is firm at 23s. 6d., and gas coke is quoted at 20s. 


Manufactured Iron and Steel. 

The huge manufactured iron and steel establishments 
on Teesside are in full swing again after the holidays, Pro- 
ducers of all descriptions report continued extensive inquiries, 
and large orders could be booked if anything like early delivery 
could be guaranteed. The present activity at the mills is 
without precedent, and some firms will not contract now for 
delivery before 1914. Quotations are very strong, and advances 
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for several descriptions are expected at any time. Common 
iron bars, £8 5s.; best bars, £8 12s. 6d.; best best bars, £9 ; 
packing iron, £6 5s.; iron ship plates, £8; iron girder plates, 
£8 2s. 6d.; iron boiler plates, £8 12s. 6d.; iron ship angles, £8 5s.; 
iron ship rivets, £9 10s.; steel bars (basic), £7 15s.; steel bars 
(Siemens), £8 5s.; steel ship plates, £8; steel ship angles, 
£7 7s. 6d.; steel boiler plates, £3 15s.; steel strip, £7 12s. 6d.; 
steel hoops, £7 15s.; and steel joists, £7 2s. 6d., all less the 
customary 2} per cent. discount. Cast iron columns: are 
£6 15s.; cast iron railway chairs, £3 17s. 6d.; light iron rails, 
£6 l5s.; heavy steel rails, £6 7s. 6d.; and steel railway sleepers, 
£7, all net at works. Iron and steel galvanised corrugated 
sheets, 24-gauge, in bundles, stand at £12 10s. f.o.b., less the 
usual 4 per cent. 


Shipbuilding and Engineering. 

There is unprecedented activity at all the shipyards 
on the North-East Coast, and the orders in course of execution 
and booked guarantee that this state of affairs will be experi- 
enced for nearly two years if no more contracts are entered into. 
There are many inquiries for oil tankers ; in fact, the demand is 
greater than can be satisfied by the shipbuilders. On the Tyne 
forty-four oil tankers are now being built or are on order. The 
engineering establishments are also fully employed, but a 
dispute between apprentices at some shops threatens to dis- 
organise business. The trouble has been caused by the addi- 
tional burden of the Insurance Act, and the apprentices claim 
an advance in wages. The apprentices at Wallsend and Walker 
are already out on strike, and the apprentices at Swan, Hunter 
and Wigham Richardson’s and the Sunderland Marine Engineer- 
ing Company’s works gave notice to cease work on Wednesday 
nig 


Coal and Coke. 

There is a much quieter tone prevailing in the coal 
market. Tonnage continues very scarce, and the high rates 
have failed to improve matters. Hence prompt holders of coal 
are unable to operate, and the collieries have to reduce output 
to meet the current conditions of the market. There is a good 
under-current of inquiry for fuel going on for next and the 
succeeding month, indicating the presence of considerable 
orders, but under all the circumstances merchants inquire 
and then prefer to hold off for a while. Forward coals, both 
gas and steam, have been very much in evidence during the past 
few days, but the market for such business is still undoubtedly 
as strong as hitherto. A number of collieries have closed their 
books for a while, evidencing a firm belief that a range of even 
higher figures is possible. The present quotation for best 
gas coals is 12s. 9d., and seconds are at 12s. 6d. Durham bunkers 
are quiet, but in sympathy with the steady tone of coking fuel 
are held for fully steady prices. The price of ordinary bunkers 
is up to 12s,, with best at 12s. 9d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


The Warrant Market. 

THE Glasgow pig iron warrant market was strong at 
the close of last and the beginning of the present week. An 
advance of Is. 24d. which took place in the course of last week, 
when prices finished at 62s. 74d. cash for Cleveland iron, was 
further added to on Monday, when the cash price rose to 63s. 
month, iron being done up to 63s. 1d., and three months’ delivery 
to 63s. 9d. per ton. There was some hesitation on several days, 
when buying orders were comparatively scarce ; but the demand 
for iron is expected to remain active for a considerable time to 
come. Transactions were also recorded at 63s. 34d. cash, 63s. 8d 
one month, 63s. 6d. and 63s. 7$d. for delivery Ist November, and 
at 63s. 3d. for 1lth November. Private advices from abroad 
indicate that there is everywhere a large consumption in raw 
iron, with inereasing prices, and the great reduction in stocks 
tends to make users anxious as to the future. Cleveland iron 
has been in active demand for use in Scotland, and the arrivals 
now show a marked increase on the quantity received at this 
time last year. So far as can be ascertained, speculative opera- 
tions are carried on with caution, as it is fully recognised that 
the great increase that has taken place in prices in past months 
can hardly be regarded as permanent. 


The Scotch Iron Trade. 

The output of pig iron in Scotland is fully maintained, 
there being forty-seven furnaces producing hematite, thirty- 
seven ordinary and special brands, and four basic iron, the total 
of eighty-eight comparing with eighty-two at this time last year. 
Home consumption of ordinary and special brands is believed 
to have fully overtaken the output, and a number of brands are 
so searce and dear that merchants have ceased to supply quota- 
ions for them. Prices are generally 6d. per ton higher this 
week, in sympathy with the further upward movement in war- 
rants. Govan and Monkland are quoted f.a.s. at Glasgow, 
Nos. 1, 70s.; Nos. 3, 68s. 6d.; Carnbroe, No. 1, 73s. 6d.; No. 3, 
69s. 6d.; Clyde and Langloan, Nos. 1, 77s.; Nos. 3, 72s.; Calder, 
No. 1, not quoted; No. 3, 72s.; Summerlee, No. 1, 78s. 6d.; 
No. 3, 72s. 6d.; Gartsherrie, No. 1, 78s.; No. 3, 73s.; Coltness, 
No. 1, 94s.; No. 3, 74s.; Eglinton, at Ardrossan or Troon, No. 1, 
70s.; No. 3, 69s.; Glengarnock, at Ardrossan, No. 1, 78s.; No. 3, 
73s.; Dalmellington, at Ayr, No. 1, 71s.; No. 3, 69s.; Shotts, at 
Leith, No. 1, 77s. 6d.; No. 3, 72s. 6d.; Carron, at Grangemouth, 
No. 1, 77s. 6d.; No. 3, 72s. 6d. per ton. The pig iron shipments 
have been increasing. 


Hematite Pig Iron. 

The call for hematite pig iron is large and constant. 
Production of hematite in Scotland is at the rate of about 
14,000 tons per week, being 1500 tons more than at this time last 
year, and there is also a heavy import of English hematite, 
mainly from the East Coast. The quantity of Cumberland 
hematite coming into the open market is small, and prices con- 
tinue to advance. Within the last few days Cumberland war- 
rants have been purchased on Glasgow Exchange at 79s. 9d 
eash and 78s. 6d. for delivery in three months, these figures 
showing advances of 9d. and Is. respectively on former business. 
Scoich hematite pig iron is quoted 81s. to 82s. per ton for West 
of Scotland delivery, but it is understood that comparatively 
ittle fresa business has been done. Current deliveries for the 
most part are believed to be under contracts fixed some time ago. 


The Malleable Iron Trade. 


The makers of malleable iron have good orders in course 
of execution both for the home market and abroad. Inquiry 
for shipment has recently been somewhat more active, iron 
being wanted even for places where there is a heavy local output. 
Specifications are reported to have been placed with consider- 
able freedom under the figures that prevailed before the last 
rise in prices, but merchants are now reported to be naming the 
full advanced quotations. Scotch crown bars are quoted 
£8 2s. 6d.; best bars, £8 10s.; and best horseshoe iron, £8 12s. 6d. 
perton. Messrs. David Colville and Sons’ Dalziel best is quoted 
£8 17s. 6d., and their best best £9 5s. These prices are all subject 
to the usual 5 per cent. discount for Clyde delivery. 


The Steel Trade. 
There is no abatement in the activity that has for a 
considerable time characterised the steel trade. A _ large 
quantity of the best Siemens steel is being supplied to the 


shipbuilders, who in some cases would take fuller delivery 
than can be obtained. The work in hand will keep the makers 
going for a lengthened period. Current fresh orders are under- 
stood to be somewhat restricted, and this is not surprising 
at a time when the hands of producers are already so full and 
values advancing. ‘The result is that angles are not in such 
request as ship plates, and the latter are urgently required 
by shipbuilders. It is reported with regard to angles that 
considerable sales have been made at prices materially below 
the last adjusted prices. The export demand for steel is 
quite aetive, and in some cases makers are said to have been 
obliged to decline export orders because they could not give 
early delivery. Good quantities of steel, including boiler plates, 
are being taken for South Africa, the Far East, and Canada. 


The Engineering Trades. ' 

The various departments of the engineering trade are 
for the most part very busy. Marine engineers are being taxed 
to the utmost to have orders pushed forward to completion. 
Makers of auxiliary machinery and fittings of every description 
are better employed than perhaps at any former time, and firms 
who furnish engineers’ requirements are sharing to the full in 
the general activity. The strike of apprentices in the engineer- 
ing trades of Glasgow and district, as well as in several of the 
engineering centres in Scotland, against the Insurance Act 
payments, has now been in existence for about three weeks 
and has caused much inconvenience and serious delay in the 
execution of work. The lads are asking for an advance of wages, 
and they have been assured that their claim will be considered 
after they return to work. They have been reminded that they 
will have to make up the time they have wasted at the end of 
their periods of apprenticeship, and their parents have been 
circularised to that effect. There are now indications that the 
strike is fast coming to an end. 


The Coal Trade. 

A large and steady business is proceeding in the Scotch 
coal trade. Supplies are ample, and for this reason there has 
been no further general advance in prices. The shipping branch 
of the trade has been well employed, large shipments going 
abroad and also coastwise. Prices of shipping coal are this week 
without material change. The inland business is very active, 
hard coal and dross being in great request for manufacturing 
consumption. There has also been more demand for house coal 
for home use, and prices continue firm. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Last Week’s Coal. 

Cardiff, August 26th :—There was much irregularity 
last week in the general state of the steam coal trade ; but, while 
some of the leading colliery owners were favourably placed, 
having full order books for the next few weeks and ample ready 
tonnage, others were well sold and had steamers delayed. Under 
these circumstances it followed that spot buyers were occa- 
sionally able to secure easier terms, though sellers, as a rule, 
were holding firmly forward, believing that on the occurrence 
of finer weather the tonnage position would be improved, while 
lesser outputs would follow from leave taking which the coming on 
of better weather would cause. Coalowners are keenly interest- 
ing themselves in the contract position for next year. They 
have to meet the increased working costs resulting from the 
Minimum Wage, Mines, and Insurance Acts, together with 
the advance in wages from September Ist. Colliery owners 
are reluctant to modify late quotations, and there are rumours 
of large contracts having been placed at substantially higher 
prices ; but many buyers elect to follow a ‘‘ waiting” policy, 
and so are waiting for the autumn. Quotations for large steam 
are not much modified, and smalls are maintained, supplies 
being insufficient to meet requirements. ‘The pressure for Mon- 
mouthshire coal has hardly been so marked, but there has not 
been much movement. Patent fuel and coke firm; Pitwood 
has been irregular, and closed at rather low figures. There was 
a brief stoppage at the Glamorgan pits on Tuesday, but, happily, 
a settlement is said to have been brought about. Latest, 
August 27th, Cardiff :—Little change in the situation, the ton- 
nage position being difficult. There was no sign of early 
improvement, and fresh business was checked. Most of the 
colliery owners refused to relax quotations. Present prices : 
Best Admiralty large coal, 17s. 3d. to 17s. 6d.; best seconds, 
l6s. 3d. to 16s. 9d.; seconds, 15s. 9d. to 16s.; ordinaries, 15s. 
to 15s. 6d.; best drys, 16s. 6d. to 17s.; ordinary drys, 14s. 9d. 
to 15s. 6d.; best bunker smalls, lls. to 11s. 6d.; best ordinaries, 
10s. 6d. to 1ls.; cargo smalls, 9s. 9d. to 10s. 3d.; inferiors, 
9s. to 9s. 6d.; washed smalls, Ils. 6d. to lls. 9d.; best Mon- 
mouthshire black vein, 15s. 6d. to 16s.; ordinary Western, 
15s. to 15s. 3d.; best Eastern Valleys, 14s. to 14s. 3d.; seconds, 
13s. 9d. to 14s. Bituminous: Best household, 18s. to 18s. 3d.; 
good household, 17s. to 17s. 3d.; No. 3 Rhondda, 17s. to 17s. 6d.; 
smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 12s. 6d. to 13s.; through, 
lls. 3d. to lls. 6d.; No. 2 smalls, 9s. to 9s. 6d. Patent fuel, 
18s. to 18s. 6d. Coke: Special foundry, 27s. to 29s.; good 
foundry, 22s. to 25s.; furnace, 19s. to 21s. Pitwood, 24s. 
to 24s. 6d. 


Newport (Mon.). 

There was reduced tonnage last week, and a tem- 
porary falling off, but Ebbw Vale pits have been again at work, 
and supplies are increasing. Latest :—Tonnage unfavourable ; 
steam coal irregular ; sellers holding firmly ; some few making 
concessions to spot buyers; smalls easier. Steam coal: Best 
black vein, 15s. 3d. to 15s. 9d.; Western Valleys, 14s. 9d. to 15s.; 
Eastern, 13s. 9d. to 14s.; other sorts, 13s. 6d. to 13s. 9d.; best 
smalls, 10s. to 10s. 6d.; seconds, 9s. to 9s. 6d. Bituminous : 
Best house, 17s. to 17s. 6d.; seconds, I6s. to 16s. 6d. Patent 
fuel, 17s. 6d. to 18s. Pitwood, 24s. to 24s. 6d. 





Swansea. 

No alteration in general condition of anthracite market ; 
tonnage difficult to obtain even at high rates ruling. Swansea 
large steady, also red vein large, machine-made nuts, and cobbles 
very firm ; culm brisk ; duff falling off. In steam poor demand 
for large, but smalls and bunkers in request. Anthracite, 23s. 
to 25s.; seconds, 20s. to 22s. 6d. net ; big vein, 17s. to 19s., less 
24 per cent.; red vein, 13s. 6d. to 14s. 6d., less 24; machine- 
made cobbles, 22s. to 24s. net ; Paris nuts, 23s. 6d. to 26s. 6d. 
net ; French nuts, same ; German nuts, same ; beans, 21s. to 
23s. 9d., all net ; machine-made large peas, 13s. to 14s. 6d. net ; 
rubbly culm, 7s. 6d. to 9s., less 24; duff, 4s. 9d. to 5s. 6d. net. 
Steam coal: Best large, 18s. 9d. to 19s.; seconds, 14s. 6d. to 
15s. 3d.; bunkers, 10s. 9d. to lls. 6d.; small, 9s. 3d. to 10s. 6d., 
all less 2}. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; 
through, 15s. to 16s. 6d.; small, 12s. 6d. to 13s. 3d.; No. 2 
Rhondda, 14s. to 15s. 6d.; through, 10s. 9d. to 11s. 6d.; small, 
9s. 3d. to 10s. 6d. Patent fuel, 17s. to 18s., all less 24. 


Iron and Steel. 

There was a fine yield of pig iron at Baldwin’s blast 
furnace last week, and though the inrush of foreign bars for steel 
plate manufacturers continues, the whole of the steel smelting 
plant of the district continues to be well employed. At Dowlais 
another busy week was enjoyed. Until Saturday night all the 
furnaces were in blast, and the mills were kept going until a late 
hour. The Bessemers and blast furnaces between them had a 
good output, and the Siemens kept good pace. At the Goat Mill 





steel ingots, blooms, ena iin bar were turned out as well as rails 


of heavy sections. At the Big Mill lighter railway material anq 
steel arches for underground work were handled. Quotativys . 
Pig iron, hematite mixed numbers, 77s. 9d. cash, 78s. $d. month : 
Middlesbrough, 62s. 9d. cash, 63s. $d. month ; Scotch, 68s, 9q’ 
cash, 69s. Jd. month; Welsh hematite, 81s. d.d.; East Coust 
81s. c.i.f.; West Coast, 83s. ¢.i.f. Steel bars, £5 15s. to £5 17s. 6d. 
Siemens, Bessemer, £5 12s. 6d. to £5 15s. Iron ore, 20s. 6d. to 


21s, 
Tin-plate. 
There has been no falling off in production at the varios 
works. Briskness continued in the trade, and two more 1)}Is 


were at work in the Swansea district. In the Morristoun groij), 
in consequence of the breakage of a mill engine shaft, mat{. :s 
were quiet. Quotations : Ordinary bars, 14s. 9d. to 14s. 104); 
wasters at usual reduction ; C.A. roofing sheets, £9 5s.; ‘hig 
sheets for galvanising, 30g., £9 5s.; finished black plates, £11 10... 
galvanised sheets, 24g., £12 2s. 6d. to £12 5s. per ton. Block 
tin, £210 10s. cash, £209 5s. three months. Other quotation 
Copper, £79 Ils. 3d. cash, £79 13s. 9d. three months. Lead ; 
English, £20 10s.; Spanish, £20 5s, Spelter, £26 7s. 6d. per 
ton. Silver, 28°,d. per ounce. 











LARGE FLOATING DOCKS. 


OwING to the recent departure of two large floating do: 
from shipyards at Barrow and Birkenhead for Montreal a: 
Portsmouth respectively, there has been aroused a good deai « { 
public interest in floating docks. There has, however, been so: 
confusion as to the size of these docks, one of which has bev 
described as being the largest in the world, which, however, is 1:1 
correct. The new floating dock at Portsmouth for the Admiral: y 
is of just the same size and design as that built by Messrs. Swa 
Hunter, and Wigham Richardson, Limited, Wallsend, for tie 
British Admiralty, and sent to the river Medway this summe: 
These twin floating docks designed to lift battleships up to 
32,000 tons displacement, are the largest yet built or owned in 
Great Britain, but still larger are the 40,000-ton floating dock 
owned by the German Government at Kiel, and the 35,000-ton 
dock belonging to Messrs. Blohm and Voss, at Hamburg. 


| Particulars of some of the Largest Floating Docks in the World, 
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Kiel 35 German Government 
Hamburg 33 | Blohm and Voss 
Medway os 36 British Admira.cy 
Portsmouth .. 36 =| British Admiralty 
Montreal 27} | Canadian Vickers Ltd 
Hamburg 33 | Vulean Company 
Pola eA ia | 37 | Austro-Hungarian Govt. 
Rio de Janeiro 550 100 | 30 | Brazilian Government 
Hamburg 511} 97 26 Reiherstieg Company 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 





Tue British Thomson-Houston Company, Limited, of Rugby, 
has opened a branch office at 25, Suffolk-street, Dublin (Tele 
phone No. 1557), where a stock of lamp and wiring supplies 
will be held. 


Messrs. ANDREW BROWN AND Co., of 7a, Laurence Pountney 
hill, E.C., inform us that they have acquired the entire business 
and goodwill of Mr. H. Gielgud, of 7a, Laurence Pountney-hill, 
London, E.C., who retires from business on the 3ist inst., 
and that they will carry on at that address the same business 
and also the agency for the Société Anonyme des Acierie- 
d’Angleur (the Angleur Steel Works), of Belgium. Telegram-, 
“Gielgud, Cannon, London.” Telephone, 1260 London Wall. 








Contracts.—Wm. Geipel and Co., of Vulean Works, St. 
Thomas-street, S.E., inform us that they have secured the 
major portion of the Manchester Corporation’s contract for the 
two years’ supply of time switches for various sizes up to 
100 ampéres 55 volts, those for the two rate power schemes 
being the firm’s latest model, with oil-immersed switch.—-The 
Maschinenfabrik Augsburg-Niirnberg A.G. has recently received 
orders for Diesel engines for a total of 5800 brake horse-power, 
the sizes of these engines varying from 120 to 1500 brake horse- 
power. They are for all parts of the world, including this 
country, Ceylon, Paris, Madrid, and Mexico.—Ehrhardt. and 
Sehmer, of Saarbriicken, Germany, have secured contracts for 
the supply of two of their four-cycle gas engines, the one for the 
Skinningrove Iron Company, Limited, Carlin How, being of 
1500 horse-power, and the other, for the Barrow Hematite Steel 
Company, Limited, Barrow-in-Furness, with an output of 
approximately 2000 horse-power. 


EXHIBITION OF FOREIGN HARDWARE FROM SOUTH AFRICA. 
The Exhibition at the London Chamber of Commerce of samples 
of foreign hardware, hollow-ware, and tools competing with 
British goods in South Africa, collected by his Majesty’s Trade 
Commissioner there—Sir R. Sothern Holland—and placed at the 
disposal of the Chamber by the Board of Trade, will remain 
open until Saturday, September 7th, every week-day from 
10 a.m. to 5 p.m., Saturday 10 a.m. to 1 p.m. It is felt that, 
although the Exhibition has already attracted a large number 
of visitors, the fact that so many people are away from London 
during part of August renders it advisable to extend the period 
of exhibition in order that all manufacturers and shippers shall 
be able to take advantage of the opportunity thus afforded 
of seeing for themselves the possibilities of extending their 
trade with South Africa. The samples exhibited include such 
goods as enamel ware, general hardware, such as nails, bolts, 
and nuts, lamps, knives, scissors, locks, stoves, wire, glassware, 
aluminium ware, and tools, including chisels, planes, saws. 
wrenches, gauges, &c., together with prices, freight rates, 
Customs duties, and other information. As pointed out by 
Mr. F. Faithfull Begg (Chairman of the Council of the Chamber). 
in opening the Exhibition, among the questions that suggest 
themselves for the consideration of those interested are :—(1) 
Can the goods exhibited be made equally well in this country ? 
(2) If so, can they be profitably made at the price, bearing in 
mind the preference which the South African tariff gives to 
British goods (average 3 per cent.) ? (3) To whatextent are these 
foreign goods equal or superior in quality to British goods for 
similar purposes if higher in price ? (4) What evidence is there 
that any of the low-priced goods have been dumped into South 
Africa to the prejudice of the British article produced at a fair 
rate of profit ? (5) Is thére anything in the statements freely 
made by British Trade Commissioners and others as to the 
superior ‘“‘ get up”’ of foreign goods as compared with British. 
and of the manner in which the requirements of the market are 
studied ? (6) Are our manufacturers willing to adapt themselves 
to the requirements of the South African market, or are their 
methods too conservative ? (7) Why are these goods of all 
others produced and sold in competition with British goods ? 
Is it because British manufacturers are unable or unwilling to do 





the business ? 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

A BRISK activity is reported from all departments. 
‘The present exceptionally good employment at the mills and 
jaetories is likely to continue for some time, as plenty of work 
as been booked and a satisfactory number of fresh orders is 
being secured every week. In business on foreign account 
slight falling off in demand and inquiry has been noticed 
luring the week. The market for raw material is in a favourable 
condition. Both for May and for June a considerable rise in 
{ie output of Siegerland iron ore is reported, while the current 
demand is strong. Pig iron sells freely at very firm quotations. 
Good employment is in evidence at the bar mills, and quotations 
how the stiffness of previous weeks. At the plate and sheet 
mills activity is as lively as before, the requirements for ship- 
}uilding purposes being heavy, and the position all round in the 
»late and sheet industry may be regarded as favourable, prices 
tending upwards, From the wire and wire nail works fair 
reports are given, and employment in the pipe industry is 
regular. In the hardware business a fair amount of life can also 
be felt, both inland and foreign customers being inclined to pur- 
chase pretty regularly ; screws are tending upwards. Official 
quotations for both raw and manufactured iron are the same as 

during previous weeks. 


The German Coal Market. 
The former regular trade continues in engine coal 
both in Silesia and in Rheinland-Westphalia, and there is 
nothing of fresh interest to report. 


Austria-Hungary. 

A quiet, steady trade has been going on in the iron 
and steel industry of Austria-Hungary during this week and 
the last, with prices tending to become stiffer in most instances. 
Forward sales are rather an exception, but a fairly strong 
activity is kept up at the various establishments. Pit and 
brown coal sell regularly, the demand being pretty strong. 


Steady Trade in Belgium. 

Comparative quietness prevailed on the Belgian iron 
market during the past week. There have been few forward 
contracts booked, but the general tone of the market is healthy 
and strong as before, the majority of the mills and factories 
having previously secured plenty of work that will keep them 
well oceupied during this and the next quarter. Quotations 
are as firm as before, and more especially so in pig iron, which 
remains searce, For bars and girders an animated demand 
has been coming in during the past few weeks, both locally and 
on foreign account; this also holds for plates and sheets, for 
which the lively demand has caused quotations to stiffen per- 
ceptibly. Deliveries in coal are rather lower than consumption 
in some instances, with the result that a marked upward ten- 
dency can be felt in prices. Coke is in strong request, and quota- 
tions remain satisfactory, foundry qualities meeting with par- 
ticularly good inquiry. 


The French Iron Market. 

Last week’s business in iron and steel was remarkably 
good. Strength and animation were reported to prevail in 
the pig iron industry, and activity in the various departments of 
the manufactured iron trade appears to be increasing from week 
to week. Girders are stated to be in especially good request, 
while rates are tending upwards. Engine fuel meets with very 
strong demand, but house coal is comparatively quiet. 








CATALOGUES. 


W. T. Grover anv Co., Limited, Trafford Park, Manchester. 

This company has sent tis a copy of its new rubber list, No. 10. 
It is a publication that cannot fail to prove useful to all who 
have to deal with electric lighting and power cables. The book 
is divided into thirteen sections, and deals with details of con- 
ductors, Association single vulcanised wires and cables, pure 1.ub- 
ber wires and cables, trailing cables, Association twin vulcanised 
wires and cables, vuleanised concentric cables, non-Association 
single vuleanised wires and cables, non-Association twin vul- 
canised wires and cables, aerial cables and suspenders, twin 
flexible cords and cables, motor car flexibles, gauze brushes, 
fuse wires, casings and covers, resistance wires, jointing material 
amd accessories. At the end of the book there are also some 
conversion tables and formule. 


THe Patent INTERLOCKING StaB Company, Oakley House, 
Bloomsbury-street, London, W.C.—A catalogue to hand from 
this firm deals with interlocking reinforced slabs and _ piles. 
It is pointed out that millions of pounds are expended annually 
in all countries in connection with the construction of works 
for foreshore protection, canal and river protection, training 
walls and camp sheeting, dams and dykes, quays and wharf 
walls, breakwaters, irrigation works, and many other similar 
purposes. Compared with other forms of construction, the 
advantages claimed by the adoption of these slabs are :—(a) 
50 per cent. less cost ; (b) no decay ; (c) monolithic construction ; 
(d) greater strength (volume for volume) ; (f) pressures and strains 
scientifically distributed ; (g) easily constructed ; and (h) can 
be reinforced by any suitable system of steel reinforcement. 
The reinforced concrete slabs have overlapping or interlocking 
lugs, which have tongued and grooved connection with the 
abutting slab. The whole of the interlocking joints have per- 
forations, so that when a number of slabs are assembled they 
may be securely locked together by means of circular reinforced 
concrete piles or columns, secured into the ground and passing 
through the perforated lugs or eyes. It is claimed that the 
invention is applicable to all constructional purposes, no re- 
striction being made to the system of reinforcement, provided 
it is designed by competent engineers. 

A Quantity of literature has been sent to us by the Oerlikon 
Company, of 34 and 35, Norfolk-street, Strand. The most 
extensive of the various publications in our possession is a large 
catalogue in which the company’s steam turbines are described. 
Judging from the particulars and illustrations given in this 
catalogue, the company has done a very considerable business 
in the building of steam turbines, and machines of large and small 
capacities have been made. The Oerlikon turbines appear to 
be very compact machines, and the pictures give one the im- 
pression that they are built on thoroughly sound lines. The 
small machines as supplied for driving centrifugal pumps, &c., 
are very neat in appearance, and considerable ingenuity seems 
to have been exercised in their design. Views are given showing 
the Oerlikon turbines in course of construction, and also 
turbines erected in the company’s test house. A great deal 
of interesting information concerning these machines is also 
included. The catalogue also has reference to Oerlikon turbo- 
generators, and here again we have many excellent pictures 
showing the component parts of continuous and alternating 
current machines. It is impossible to give an adequate idea 
of the field which the catalogue covers in a short note of this 
description. It must suffice to say that the publication is one of 
the best of its kind. Other publications to hand from the same 
company deal with motor generators, continuous current 
generators for chemical works, electric furnaces, electric rivet- 
ing machines and electric mono rail hoists. We should mention 


that all the publications referred to, with the exception of 
the one dealing with electric furnaces, are printed in German. 
The electric furnace catalogue is printed in French. 





BRITISH PATENT SPECIFICATIONS. 


When ani tion is ted from abroad the name and address 
of the Communicator are printed in italics. 

When the abridgment is not illustiated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each, 

The first date given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridrment, give notice at 
the Patent-office of opposition to the grant of the Patent. 








STEAM GENERATORS. 


28,021. December 13th, 1911.—ImPpROVEMENTS IN REFUSE 
BURNING FURNACES IN CONJUNCTION WITH STEAM BOILERS, 
The “* Gemeinde Wien,” Stadt. Elektrizitatswerk, Vienna 1X., 
Mariannengasse, 4. 

Between the refuse combustion cells A, slits B are provided 
in the brickwork in which are arranged burners C for liquid or 
gaseous fuel, these burners being directed toward the boiler in 
such a manner that their combustion gases come in contact in 
the combustion chamber D with the combustion gases of the 
refuse from the cells A whereby a thorough mixing of the gases 
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is obtained along with combustion of the light constituents of 
the refuse carried along by the gases. In this manner the boiler 
F is not subjected to the action of streams of gases at different 
temperatures. The burners and the means for charging the 
refuse into the cells are preferably arranged on the same side 
of the furnace to facilitate the supervision. Owing to the fact 
that the additional firing means can be regulated it is possible 
to obtain a uniform and sufficiently high temperature of the 


combustion gases.—August 7th, 1912. 
TURBINES. 
8455. April 9th, 1912.—ImMPROVEMENTS IN MOUNTINGS FOR 


TurBINE GENERATORS, Birger Ljungstrém and Aktie- 
bolaget Ljungstrém’s, Angturin, Sweden. 

A designates the turbine member and B two generator mem- 
bers arranged laterally and rigidly connected to the member A. 
C is the outlet pipe leading to the coridenser D, which is rigidly 
mounted on the foundation E. ‘The turbine member A is sup- 
ported by the tube C, and on variations of the tube C as to form 
and length occurring owing to differences of temperature, the 
member Avof the machine is moved laterally or up and down. 
In order to enable the generators to take part in these movements | 
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and thus prevent tensile stresses arising in the casing, the two 
lateral or generator members B are mounted on springs F housed 
in boxes G rigidly connected to the foundation. In order to 
prevent or to moderate oscillations, braking or regulating devices, 
for instance, dashpots H are used between the generator parts 
and a fixed point, such as the foundation. In order to prevent 
a turning or oscillation of the turbine in a lateral direction it 
may be guided laterally. This is suitably attained by connect- 
ing the pipe C to the foundation by means of an annular and in 
some cases corrugated dise I, which may be replaced by chains, 
rods, elastic links, or the like. A modification of the invention 
is also described.—August 7th, 1912. 


DYNAMOS AND MOTORS. 


28,750. December 20th, 1911.—ImpROVEMENTS IN DyNAMo- 
ELECTRIC Macutines, Arthur Juston, of 15, Rue Salneuke, 
Paris, France. 

In the diagram x x designates the position of the neutrai line 
when the armature A is motionless and y y the position of such 
line when the speed of the armature, which revolves in the direc- 
tion shown by the arrow, is normal. The excitation is supplied 
in part by a shunt winding B connected between the terminals C 
and D of the machine, and by a pair of windings E and F which are 
wound in contrary directions and interposed between the ter- 
minal C and two brushes G H located near each other at each 
side of the line y y. The other terminal D is connected with the 





brush I situated opposite to the brushes G H on the line y y. 


When the speed is normal both the brushes G H have the same 
potential and both the windings E F are traversed by equa 
currents so that the sum of their action on the excitation is 
zero. When the speed decreases the neutral line moves back 
towards the position x x so that the brush G now has a higher 
potential than the brush H, the winding E consequently has a 
stronger magnetising action whilst the demagnetising action of 
the winding F decreases, becomes zero, and even passes into a 
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magnetising action when the neutral line approaches the posi- 
tion x z. The whole excitation is then strengthened. On the 
other hand, if the speed increases the neutral line moves for- 
ward ; the potential of the brush H is then higher than that of 
the brush G, so that the demagnetising action of the winding F 
becomes stronger and the magnetising action of the winding 
weakens, becomes zero, and even becomes demagnetising 
when the neutral line passes the brush H. The total 
excitation is thus diminished.—August 7th, 1912. 


4688. February 24th, 1912.—ImMPROVEMENTS IN AND RELATING 
TO Brush Suirrinc MECHANISM FOR DyYNAMO-ELECTRIC 
Macuines, The British Thomson-Houston Company, 
Rugby. 

The operation of the mechanism is as follows :—As illustrated, 
the parts are in the positions they occupy when the armature is 
rotating in a counter-clockwise direction. If now the direction 
of rotation be reversed wheel S immediately reverses and tends 
to carry the intermediate gears L and M together with the ring 
N round in a clockwise direction. The ring N, however, is held 
against rotation by the projection O which is engaged by the 
pawl Q. The wheel F and with it the dise E and bracket B is 
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therefore caused to rotate in a counter-clockwise direction, the 
friction between the disc E and the blocks H being overcome. 
The rotation of wheel F will continue until a pin T carried by the 
disc E engages the pawl Q and throws it out of engagement with 
the projection O after which the intermediate gears and ring will 
be free to rotate and the friction on dise E will hold the wheel F 
and bracket B against further rotation in this direction. A pin 
V serves to lift the pawl R out of engagement with the projection 
P when the direction of rotation is again reversed. It will be 
seen that at least one of the pawls Q or R is always in position 
to engage the projection O or P shouid the direction of rotation 
be reversed.—August Tih, 1912. 


9134. April 18th, 1912.—IMPROVEMENTS IN OR RELATING TO 
SPEED REGULATION OF ALTERNATING-CURRENT INDUCTION 
Motors, Siemens—Schuckert, of 3, Askanischer Platz, Ger- 
many. 

This specification describes an improved method of regulating 
the speed of a synchronous inducton motor by means of a 
secondary synchronous motor in cascade connection with the 
motor to be regulated. A and B denote the main and secondary 
machines respectively, the rotors of which are directly coupled. 
The stator winding of motor A is connected to the mains D and 
its rotor winding through slip rings E to the stator winding of 
machine B. The stator winding of machine B is also connected 
in series to slip rings F of a frequency converter C. The commu- 
tator brushes G of the frequency converter are connected to the 
slip rings H of the machine B. The rotor windings of machines 
A and B and the stator winding of machine B are thereby placed 
in series and the stator pressure of B equals the vectorial sum 
of the rotor pressures of A and B. The speed frequency of the 
converter C determines the speed of the main and secondary 
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motors and the converter is therefore preferably driven by an 
independent motor so that by altering the speed of the inde- 
pendent driving motor the speed of the induction motor set A 
and B may be regulated. I1f desired the frequency converter 
may be driven through some form of gearing synchron- 
ously with the secondary machine B, the ratio of the gearing 
depending upon the relation of the number of poles of the 
secondary machine and the frequency converter. With this 
arrangement the speed of the set is varied by altering the posi- 
tion of the brushes of the frequency converter. The arrange- 
ments described only require a frequency converter of small size. 
If it is desired to regulate the power factor of the set a regulating 
boosting transformer may be placed in the leads between the 
machine B and frequency converter C so as to permit of a regu- 
lation of the stator and rotor ampére turns of the secondary 
motor B and consequent variation of the powe* factor of the 
set. It is not necessary to couple the machines A and B, for if 
desired the machine B may be caused to drive a generator 
which is adapted to supply power to the mains.—August 7th, 
1912. . 
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MACHINE TOOLS AND SHOP APPLIANCES. 


28,574. December 19th, 1911.—MeETHopD oF COMPRESSING 
STEEL TURNINGS AND ALL Forms oF METAL CUTTINGS OR 
FILINGs INTO Sotip BLocks, AND MACHINERY TO BE USED 
FOR SUCH PURPOSE, Herrick Macaulay Punnett, of 52, 
Russell-square, Bloomsbury, London. 

The metal is compressed into blocks or briquettes by hydraulic 
or other power in a cylinder or mould in which a vacuum is 
maintained during the whole or part of the period of compression 
by exhausting the air therefrom by pumps or other suitable 
means. The material A to be treated is placed in the cylinder 
or mould B, which is preferably tapered at its lower end C to allow 
for the easy removal of the finished block or briquette. The 
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material rests upon the steel cap or end plate D which is formed 
for engagement within the end C of the cylinder, and the cap 
or plate rests upon the permanent base plate E. A space or 


chamber F is provided between the lower face of the removable | 
The material is compressed by the | 


plate D and the base plate E. 
hydraulic or other plunger G, and during the whole or part of 
the compression period air is exhausted from the cylinder and 
material by means of a vacuum pump or other apparatus through 
the perforations or ports I in the plate D, the chamber F, the 
ports J in the base E, and the channel K. One or more ports L 
may be provided, if desired, in the wall of the cylinder for con- 
nection to the air exhausting apparatus. A leather or other 
packing ring M is provided between the bottom end of the cylin- 
der and the base plate E to render the joint air-tight.—August 


Tth, 1912. 
MOTOR CARS AND ROAD TRAFFIC. 
25,505. November 15th, 1911.—ImMPpROVEMENTS IN BRAKES 


FoR Roap VEHICLEs, John Weller, of Park House, Thames 
Ditton, Surrey. 
The brake drum A is made out of one of the flanged plates 
forming the hub B of the wheel, which is mounted upon ball 
bearings C on the stud axle D. The axle is carried by a bracket 
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E capable of turning about the pivot F of the non-rotating axle 
G. The brake member or cone H is mounted upon the squared 
end of the axle D and is capable of sliding longitudinally along 
it whilst being incapable of rotating to it. K is the flexible cable 
for cperating the brake member.—August 7th, 1912. 


MISCELLANEOUS. 


25,860. November 20th, 1911.—ImpRovEMENTS TO MERCURY 
Jet INTERRUPTORS, Frederick William Watson Baker, of 

W. Watson and Sons, Limited, 313, High Holborn, London, 
hte and Geoffrey Pearce, of 313, High Holborn, London, 

Tn the accompanying drawing A represents the rotating spindle 
of the apparatus, Hg mercury at the bottom of the vessel on 
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their rotation hit the segments 8, 8, they establish an electrical 
connection between them by way of the two mercury jets, and 
the mercury in the bottom of the vessel.—August 7th, 1912. 


17,877. August 5th, 1911.—IMPROVEMENTS IN SCREW AND 
Nut Mecuanism, Sir W. G. Armstrong, Whitworth and 
Co., Limited, and Charles Henry Murray, both of Elswick 
Works, Newcastle-on-Tyne. 

This invention relates to screw and nut mechanism 
in which the screw works on balls in order to reduce friction. 
A is the screw and Bthe nut. C is the helical cage shown to 
be formed with two flanges to come one on either side of the 
thread in the nut. D are balls lying in holes formed through the 
flanges. One helical series of balls comes between one side of 
the thread of the screw and the thread of the nut and the other 
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series of balls between the opposite side of the thread of the screw 
and the thread of the nut. E is a fixed support within which the 
nut can be shifted endwise but not revolved. F are stops pro- 
jecting out from the screw to prevent the helical ball cage over- 
| running the ends of the screw thread. The stem of the screw 
| may be supported in bearings carried by a prolongation of the 
| fixed support E, a collar upon the stem lying preferably between 
| two rings of balls to avoid friction whilst restraining the screw 
| from moving endwise.—August 7th, 1912. 
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SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,025,387. AuTromornirge ConrrotieR, O. Euler, Jackson, 
Mich.—Filed January 26th, 1911. 

In a mechanism described there is a pair of rocking members 

and means for interlocking them. There are also means capable 

of oscillatory movements for moving the interlocking arrange- 


ments, and then moving one or the other of the rocking members. 
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The interlocking means and the inclosure has registerable mem- 
| bers, and an attaching device is provided to engaye the register- 
| able members for positively locking the rocking members and 
| the oscillatory means in their neutral positions, There are nine 
claims. 


1,025,421. Wrre-pRAWING Macuine, J. H. O’Donnell and 
W. D. Pierson, Waterbury, Conn., assignors, by mesne 
assignments, to the Waterbury Farrel Foundry and Machine 
Company, Waterbury, Conn., a Corporation of Connecticut. 
—Filed July 25th, 1910. 

In this machine there is the combination with the block, of a 
movable die holder, a shaft, friction means for connecting said 
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which the apparatus is mounted, J, and J, tubes through which | 
mercury is ejected by centrifugal force when the apparatus is 
set going with sufficient speed, 8; S, two opposite metallic seg- 
ments connected to the terminals T,; T,. The shaded portions | 
represent insulating material. Whenever the mercury jets in 


block and shaft, and a treadle. There is a connection between 
the treadle and friction means, and means for holding the treadle 
against accidental movement when the friction means has opera- 
tively connected the block and shaft. There are also means, 
actuated from the die holder, for releasing the treadle from its 
holding means, 


1,025,428. Winn Moror, M. Stanschus,” New York, N.Y. 
Filed October 20th, 1911. 

In this apparatus there is a rotatable casing open at both ends, 
a shaft passing vertically through this casing and rotatable ind. . 
pendently thereof, and a wind wheel mounted in the rear en| 
portion of the casing and geared in connection with the shai. 
The front end portion of the casing is provided with a bel. 
shaped extension having in the top and bottom and sides there: 

















doors which are hinged to the casing. Means are provided for 
manipulating the bottom door to close the front end of the 
casing, and means for opening and closing the other doors. The 
bell-shaped extension at the reac end of the casing is also provided 
in the top thereof with a door which is hinged to the rear end of 
the casing and which is operated by the same means that oper- 
ates the door in the bottom of the bell-shaped extension at tho 


front end of the casing. 


Whidbourne, 


1,025,439. InreRNAL ComBusTION ENGINE, H. 
Filed 


Plymouth, and J, J. Lishman, Salcombe, England, 
August 24th, 1911. 

In the engine described cylinders are arranged in pairs, each 
of which has a cylindrical working chamber. A fixed sleeve 
forms with the walls of the cylinder an annular chamber. A 
working piston having an enlarged portion divides this annular 
chamber into two compartments and slides over the fixed cleeve 
Means are provided for supplying air to one of the compartments 
of the annular chamber in each cylinder, and also means for 
supplying gas to the other compartment of the annular chamber. 
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| Conduits are arranged to cross connect the air compartment in 
the annular chamber of one cylinder and the gas compartment 
in the annular chamber of the other cylinder and connections are 
provided between the cross connecting conduits and the cylin- 
drical working chambers, each cross connecting conduit being so 
positioned and constructed that a charge of gas is drawn in at 
one end and a charge of air at the other end simultaneously 
during one stroke of the engine, while these independent charges 
of air and gas are simultaneously compressed from each end of 
the conduit during the next stroke. In this way independent 
charges of air and gas are transferred to the cross connections 
and thence to the cylindrical working chambers. 


1,025,611. Means FoR CONTROLLING THE DISCHARGE FROM 
Hypravutic Morors, W. A. Doble, San Francisco, Cal., 
assignor to M. E. Doble, San Francisco, Cal.—Filed May 
24th, 1910. 

There are forty-two claims. The second, which sufficiently 
indicates the nature of the invention, is as follows :—-The com- 














bination with a hydraulic motor and a conduit for conducting 
the water discharged from the motor, of a cone shaped 
device having inlet openings in its walls in communication with 
the conduit, and means for directing an annular stream of water 





against the inside walls of the device. 
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AUGUST. 


Admiralty Appointments. 


THe difficulty about Sir Philip Watts’ 
successor has now been solved by the appointment 
of Mr. Tennyson d’Eyncourt to the chair of the Chief 
Constructor, and thus the Elswick record is carried on. 
Mr. d’Eyncourt was trained by and worked with 


Sir Philip in Newcastle, and though he left Arm- | 


strong’s and worked at Fairfield for a few years, he 
has for some years past been working, rather side by 
side, than under Mr. Perrett. He is still a compara- 
tively young man, but he has a wide knowledge 
of warship building and is universally respected as a 
designer. He has also, we believe, very definite 
opinions of his own, and we fully expect to see him 
carry on the brilliant record of the Chief Constructors 
who have preceded him at the Admiralty. The only 
qualification for the post in which, as far as we are 


at present aware, he is lacking is that he is not a | 


member of the Royal Corps of Naval Constructors. 
It has been urged in some quarters that for that reason 
he should not have been appointed. This we cannot 
admit. If he was the man best fitted for the post that 
could be found no sentimental objection of that kind 
should have weight. For the time being Sir Philip 
Watts is assisting Mr. d’Eyncourt to pick up the 
threads at the Admiralty, but it is an open secret, 
if a secret at all, that when he severs his connection 
with the Admiralty he will join the board of Arm- 
strongs. We are delighted to have to put on record also 


that Mr. W. H. Whiting, for many years the chief | 


assistant constructor, has been elected to fill the 
post of Superintendent of Construction Accounts 
and Contract Work, vacated by the retirement of Sir 
William Smith. All who know Mr. Whiting and the 
work that comes under the long title he now enjoys 
will recognise how fully he merits the appointment, 
and how well fitted he is to receive it. We may add 
that his late position is now filled by Mr. W. J. 
Berry, till lately Chief Constructor at Malta. 


The Krupp Centenary. 


Tue Krupp Works, of Essen, celebrated on 
August 8th the hundredth anniversary of their founda- 
tion. The celebration was a double one, for not only 
was the firm founded in 1812, but Alfred Krupp, 
the man who is for the most part responsible for the 
success of the enterprise, was also born in the same 
year. The German Emperor, Prince Henry of 
Prussia, and most of the high functionaries ot the 
State were present to show the interest they took in 
an undertaking which, during the hundred years of 
its existence, has acquired a national importance. 
When Friedrich Krupp began the fabrication of cast 
steel in 1812 he had to struggle against serious financial 
difficulties, the political troubles caused by the 
Napoleonic wars, powerful English competition and 
a very meagre demand for his speciality, and when 
he died it seemed as if his work had been a failure, 
and he had practically nothing to leave his son but 
his debts and the secret of cast steel manufacture. 
For many years it was doubtful whether Alfred 
Krupp would succeed in overcoming the numerous 
adverse circumstances which he had to face, and 
by 1837 the number of his employees had only in- 
creased to fifty-five. More favourable conditions 
were created by the general economic development 
of Germany since the middle of last century, which, 
coupled with the indomitable energy and sterling 
qualities of Alfred Krupp, brought about the ultimate 
success of the enterprise. On the death of his son 
without a male heir in 1902, the firm was converted 
into a joint stock company, with a capital of 
£9,000,000. An idea of its present extent may 
be obtained from the fact that it now employs 
71,221 workpeople; in 1911 it consumed nearly 
24 million tons of ore and over 3 million tons of coal 
and coke. The enthusiasm with which this centenary 
has been celebrated in Germany is doubtless due to 
the connection between the Krupp Works and the 
munitions of war that have made the name of Krupp 
famous, and raised Germany to her present exalted 
position among the nations; but at thesame time it 
is only just to acknowledge that even in the manu- 
facture of more peaceful products, the firm occupies 
a very high place among German industrial under- 
takings. 


The Charlestown Curve Derailment. 


THE report of Colonel Druitt on the accident 
which occurred on June 21st last between Eastwood 
and Hebden Bridge on the Lancashire and Yorkshire 
Railway, and which is commonly referred to as the 
Charlestown curve derailment, was published during 











| existing stocks. 





the month. In this report it is stated that the acci- 
dent was probably caused by the train being drawn 
by a heavy type of tank engine at too high a speed— 
for that particular type of engine—round a moderate 
curve of 30 chains radius. As we said when discuss- 
ing this report at the time it appeared, we are quite 
prepared to believe that high speed may have had 
something to do with the accident, but we cannot 
agree with Colonel Druitt in his somewhat sweeping 
condemnation of the radial tank engine as a type. 
He remarks that he considers that engines of this type 
throw too great a strain on the permanent way 
when running at high speeds, and suggests special 
speed regulations on curves. To our mind this con- 
clusion has been arrived at without sufficient evidence. 
It would have been a different matter if there were 
anything new about the engines, but locomotives of 
exactly the same construction have been successfully 
taking fast express trains not only over the Charles- 
town curve but over the remainder of the Lancashire 
and Yorkshire Railway Company’s system for the 
last twenty years and more. There are no less than 
330 practically identical engines at work on this 
line alone, and to say that they are unsuitable because 
there is one accident—-which may conceivably have 
been due to the breaking of some part in addition to 
too high a speed—-hardly appears to us to be logical. 
The assertion would seem to be still less likely when 
it is realised that these engines have a reputation of 
running easily, and that they keep out of the shops 
longer than other engines. 


French Explosives. 


THE stability of the B explosive is of such 
vital importance to the French navy that the matter 
continues to be discussed in all its bearings. So long 
as there is any possiblity of remedying this obvious 
want of stability there can be no question of replacing 
nitro-cellulose with nitro-glycerine explosives. Such 
a change would entail an enormous expense, and 
probably the whole artillery would have to be modi- 
fied, while it would take at least three years to replace 
Moreover, the French fear that any 


|such change would mean sacrificing the superior 


| i . . ° . 
| ballistic properties of this explosive. 
| is therefore generally entertained that the defects of 





The opinion 


the B explosive can be remedied by taking greater 
care with the manufacture. It is admitted that the 
supervision of the powder factories has been very 
defective, and it is certain that this negligence must 
be responsible, in a certain measure, for the catas- 
trophes that have taken place from time to time ; 
but, while a more perfect supervision may reduce 
the liability to spontaneous combustion, this does not 
dispose of the fact that a more reliable stabilising 
agent is urgently needed. Careful experiments are 
being carried out with different materials and manufac- 
turing processes with a view of arriving at a satis- 
factory result without sacrificing the special charac- 
teristics of the B explosive. It is only when this 
research work has been exhausted that the French 
naval department will consider the necessity of 
falling back upon nitro-glycerine. Meanwhile, a 
nervous feeling is undoubtedly pervading the navy, 
and the recent panic on the battleship Vérité, when 
smoke rising from the hold caused scores of men to 
jump overboard and swim for their lives, shows that 
the situation a very serious one. The French 
Government is working hard to find a solution, and 
much will have to be done before confidence is entirely 
restored. 


is 


The Italian Metallurgical Industry. 


THE Italian metallurgical industry has for 
some time been serving as a Turk’s head to be slashed 
at by divers competitors in the politico-industrial 
gymkhana. The agitation centres in the mechanical 
trade, which discerns its advantage in the abolition 
of the protective duty enjoyed by the blast furnaces, 
and which is seconded by somewhat dangerous allies, 
the Socialists. It is now the turn of the Free Trade 
party, a liliputian contingent in a country where the 
vast majority is opposed to such a policy, but one 
which intermittently lifts its voice. “It is not 
essential ”’—say its champions—“ that the steel ingots 
out of which guns and armour plate are made should 
be of national production. A national metallurgical 
industry is therefore no help to national defence ; 
ergo it should not be protected.’’ Leaving the final 
conclusion aside, the premises seem decidedly risky. 
War material is in great part a special product entail- 
ing certain quality and certain secrets in the manu- 
facture. Punctuality in consignment in critical 
moments and freedom from sequestration by foreign 
Governments are also essential. In the second place 
the argument presupposes an ever prompt supply 
of iron and steel ingots on the world’s market. This 


| has persevered with his ideas. 





is open to contention in the case of ordinary material, 
while it is erroneous in that for war purposes, except 
perhaps for common projectiles. The conditions of the 
pig iron market present similar objections, for the large 
stocks of ‘‘ Cleveland ’”’ in England cannot be drawn 
on for making steel for guns and armour plate, and 
the special qualities necessary are not easily found in 
commerce. From the spectator’s point of view it 
seems that a country can best provide the guaran- 
tees for her own safety by keeping as far as possible 
within the limits of her own shores, while the ery of 
‘Down with protection for blast furnaces ” in a land 
where protection is the rule seems flying in the face 
of the proverb that ‘‘ what is sauce for the goose is also 
sauce for the gander.”’ 


The Military Aeroplane Competitions. 


In spite of the wretched weather which pre- 
vailed nearly the whole time, the War-office aero- 
plane trials on Salisbury Plain, which were commenced 
and concluded within the month, must be regarded 
as having been completely successful. The judges’ 
award, although in some quarters no doubt it will be 
received with a little soreness, is certainly highly 
gratifying to those interested in this country’s posi- 
tion in the matter of the construction and practical 
application of aeroplanes. The success of Mr. S. F. 
Cody both in the competition open to all the world and 
in that confined to British subjects and British-built 
machines will bring more of pleasure than surprise to 
those who have been watching his recent remark- 
Mr. Cody in the face of much derision 
The fact that his 
machine was designed, built, and flown by himself 
adds another laurel to his triumph. The competi- 
tions although nominally open in large part to all 
nations were in reality confined to French and British 
Of the thirty-two separate machines 
The 


able progress. 


aeroplanes. 
entered, seven failed to put in an appearance. 
remainder were composed of seven French and 
eighteen British-built aeroplanes. Of the latter 
three arrived but were not flown, and one, the Mersey 
monoplane, was wrecked and its pilot and designer, 
Mr. R. C. Fenwick, killed at an early stage of the 
trials. Chief interest was thus confined to fourteen 
British and seven French machines. The winning 
machine is a biplane and is driven by a 120 horse- 
power Austro-Daimler motor. The latter fact 
of importance because it enabled Mr. Cody to meet 
the War-office’s wishes as to the effective silencing 
of the exhaust. Of the thirty-two machines entered 
thirteen used or proposed to use Gnome engines, for 
which no satisfactory silencing means have yet been 
proposed. Mr. Cody’s machine was not the fastest 
competing, but it proved itself capable o* flying over 
a greater range of speed than did any of its rivals. 


is 


The Bochum Coal Mine Disaster. 


In the evening of August 8th an explosion 
took place in the Lothringen pit at Gerthe, near 
Bochum, in the Westphalia coal district, the tragical 
effect of which has not been equalled in Germany 
since the disastrous accident in the Radbod mine in 
1908. One hundred and ten miners were killed and 
about twenty were injured. The Emperor, who 
happened to be in the district attending the anni- 
versary of the Krupp Works, visited the colliery in 
person, expressed his deep sympathy, made a grant 
of £750 for the immediate relief of the sufferers, and 
asked for a report on the cause of the disaster. 
It appears that the presence of fire-damp had been 
already observed in the part of the mine where the 
explosion occurred, but that blasting operations 
were nevertheless carried on by the miners in. dis- 
obedience to orders, before the gas had been removed 
by means of ventilation. The sprinkling arrange- 
ments are said to have been in perfect order, and it 
does not appear that there was any explosion of coal 
dust. The directors of the mine stated that the use 
of a flameless explosive would probably have obviated 
the catastrophe, but that dynamite was not forbidden 
by the mining regulations for the kind of stone which 
had to be blasted. As only a small portion of the 
mine was affected, the material damage caused by 
the explosion was comparatively slight. 


Motor Cultivating Machinery. 


Triats of ploughing tractors and other 
cultivating mechanisms recently carried out in Algeria 
and in different parts of France prove that while 
this new branch of agricultural engineering is un- 
doubtedly making headway, there is still much to 
be done before these machines meet the requirements 
of the farming community. For special conditions 
of ploughing they are certainly giving good results, 
more particularly for turning over vast tracks of 
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virgin soil which would remain uncultivated if agri- 
culturists had to rely entirely upon animal traction ; 
but in Europe the problem is complicated by the 
necessity of occasionally ploughing at greater depths 
than has yet been possible with the petrol tractor. 
Moreover, the cost of petrol is too high to provide a 
sufficient margin of economy over other systems of 
ploughing. The internal combustion engine can 
hardly come into general employment for cultivating 
purposes unless agriculturists are able to obtain a 
rebate upon the petrol tax, or unless engines are made 
sufficiently reliable and flexible to run upon paraffin 
and other cheaper oils. Another solution lies in the 
employment of smaller engines for actuating cultivat- 
ing tools, which are operated direct from the engine 
instead of being hauled by the tractor, whereby the 
tractive effort on the plough is practically suppressed. 
In some cases attempts are made to utilise the power 
on the cultivating tools in such a manner that it will 
help in the propulsion of the vehicle. Again, it is 
often found that petrol tractors are not sufficiently 
strong and robust for the work for which they are 
particularly needed. In the Algerian trials they were 
found to lack strength on the extremely hard and stiff 
lands, which are at present ploughed with teams of 
oxen. Indeed, a compound steam tractor was found 
to be far more economical than the other machines 
competing, and was the only one that could plough 
up the hard soils at Sétif and Maison Carrée. The 


most important criterion of ploughing tractors and | 


cultivating machines will be the forthcoming trials 
at Bourges, where the working of the various types 
of machines entered should afford valuable indication 
as to the comparative merits of cultivating mechan- 
isms and steam or petrol tractors. 


The German-Austrian Railway Tariff Dispute. | 


Iv was announced on the 19th of the month 
that the German and Austrian Ministries had arrived 
at a temporary solution of the tariff dispute that has 
been proceeding for more than two months between 
the two countries, with regard to the question of the 
transport of goods between Austria and France and 
Switzerland vid Germany. The only direct route 
through Austrian territory from Vienna to Switzer- 
Jand is the Arlberg Railway, which runs through 
mountainous country, and on which traffic is fre- 
quently interrupted in bad weather. This line is 
also considerably more roundabout than the more 
natural routes through Bavaria. In the case of 
traffic between Austria and France, conditions are, 
on the whole, still more unfavourable for the Arlberg 
line. Out of a total of about £108,000 received by 
the German railways for traffic with Switzerland 
and France, the Austrian State Railways demanded 
£44,000, z.e., about 40 per cent. As this demand 
was not complied with by the German Railway 
Tariff Union, the Austrian Railway Administrations 
excluded the German lines from all traffic with 
France and Switzerland; the German railways 
thereupon retaliated by the introduction of extremely 
low transit rates between all important stations on 
the German-—Austrian frontier and on the frontier 
of France and Switzerland. The present agreement 
provides for the abolition of these measures on both 
sides as from October 16th next, and it is confidently 
expected that the negotiations now taking place 
will be brought to a satisfactory conclusion by that 
date. It stated that the ultimate result will 
probably be that Germany will grant a portion of 
the claims respecting traffic with Switzerland, while 
the Austrian railways will withdraw their demands 
as regards France. 
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The Hudson Bay Railway. 


THE construction of the Hudson Bay Rail- 
way is being vigorously pushed forward by the Cana- 
dian Government. The contract for the first section 
from The Pas to Thicket Portage was let last spring. 
On this section construction is progressing rapidly. 
Section No. 2, being for sixty-eight miles—from 
Thicket Portage to Split Lake—was awarded on 
August 15th. The length of this section is sixty- 
eight miles, and the contract price £365,000. The 
Minister of Railways and Canals, the Honourable Frank 
Cochrane, is at present on a tour of inspection to 
Hudson Bay to study for himself the two points pro- 
posed as alternatives for the terminus of the line, and 
he is due to return to Ottawa about the middle of 
September. His inspection will determine which 
point is to be selected as the terminus of the railway. 
In the meantime tenders are being called by the 
Government for the construction of the work by the 
two routes, one from Split Lake Junction to Port 
Nelson, a distance of approximately 165 miles, and 
the other from Split Lake Junction to Port Churchill, 


a distance of approximately 245 miles, so that the 
contract may be awarded without delay no matter 
which port appears the better. The deposit asked 
from each tenderer on this section is £30,000. 


Hydro-Aeroplanes in Germany. 


GERMANY has for some time had an envious 
eye upon our successes in the construction of hydro- 
aeroplanes, and has realised that she must do some- 
thing to reduce the disparity between the two navies 
in this respect. It does not therefore come as a 
surprise that the German Admiralty is now making 
an effort to raise the efficiency of its aviation depart- 
ment. Hitherto the German navy had possessed 
a small number of aeroplanes on the Etrich Rumpler 
and Albatross systems—monoplanes and_ biplanes 
respectively—which were not, however, capable of 
floating, and were only used for practising and for 
instructing naval officers training for the aviation 
service until such time as suitable aeroplanes should 
be acquired. The first actual hydro-aeroplanes, 
which have been constructed specially for the naval 
administration by the Albatross Works at Johannis- 
thal, near Berlin, have now been taken over by the 
Government. In addition to the floats with which 
they have been provided, a number of other improve- 
ments and modifications have been introduced. 
The breadth from the tips of the wings is twenty- 


previously tested, to the naval flying ground at 
Putzig, near Dantzig, where they were immediately 
placed in commission. 
|moved to Heiligendamm to take part in the hydro- 
| aeroplane competition of the German Aviation Union, 
which started on August 29th. 





| The Safety of Ships at Sea. 


Tue report of the Merchant Shipping Advi- 


sory Committee was issued during the month. It is 
very much on the lines that had been expected, having 
regard to the Titanic disaster. Broadly speaking, 
the recommendations are that ships shall be made as 
unsinkable as it is possible to make them and that 
there shall be sufficient boat accommodation to carry 
every soul on board. In view of the work of the 
Bulkheads Committee, which is now prosecuting its 
inquiries, the Advisory Committee purposely avoids 
dealing with the question of how vessels are to be 
made unsinkable, though it lays stress on the import- 
ance of this point and remarks that all other consider- 
ations—though of themselves also important—should, 
in comparison, be looked upon as secondary. As 
regards boat equipment, however, the Committee is 
much more explicit. It is reeommended that each 
vessel shall carry a certain number of boats under 
davits—the number depending on the size of the 
vessel—and if these are not enough, so that every 
person on board may be carried, additional boats, 
rafts, or the like are to be provided until the necessary 
carrying capacity is attained. There are numerous 
other suggestions. For example, there is to be a 
lifebelt or similar contrivance for everyone ; there is 
| to be systematic boat drill; and ‘“‘ at night in the 
known vicinity of ice”’ speed is to be slackened. 
Further recommendations deal with the use of bino- 
culars for look-out men and search-lights—both of 
which are deemed inadvisable—wireless telegraphy, 
steamship routes, line throwing appliances, and 
inspection of ships’ boats. In fact, the whole ground 
is covered. It remains to be seen to what extent the 
Board of Trade report issued this week will be acted 
upon, 


The Baden Department of Hydraulics and 


Electricity. 


On the first of the month the Ministry of 
the Interior of Baden started a hydraulic and electric 
department for the purpose of dealing with all 
questions connected with the supply of water power 
in the State. The competence of the new depart- 
ment includes a control over the entire production 
and disposal of hydro-electric energy in which the 
State is in any way concerned. It will, for instance: 
be consulted with regard to the grant of concessions 
for the utilisation of water-courses, its assistance 
will be requested by the municipalities and other 
public bodies in the examination and conclusion of 
agreements with power stations for the supply of 
current, and finally it will be authorised to demand 
guarantees respecting the protection of traffic in the 
construction of high-tension lines. The Murg Works, 
to which reference was made in our issue of August 
2nd, will be the first State undertaking to come under 
the control of the new department, provided, of course, 
that this power supply project is approved by the 





Diet, with regard to which there seems to be but 


three yards. They were transported, without being | 


From there they were re- | 


little doubt. A number of capable jurists and engi- 
neers have been already appointed, and the depart- 
ment has been placed under the supervision of 
Baron von Babo, who has written considerably on 
hydrographic questions in Baden. 


Municipal Management in Vienna. 


THE management of municipally owned 
undertakings in Vienna often leaves much to he 
desired. A striking instance of this is afforded in 
the new regulations governing tramway traffic which 
have just been issued. At the moment when other 
large cities are seeking to simplify this class of travel 
by the “pay as you enter system” and other such 
devices, the Vienna authorities have promulgated a 
voluminous series of rules and regulations, mandatory, 
irritating, and inconceivably stupid. The public are 
indignant and the newspapers are full of strictures 
on the imbecility of the municipal tramways manage- 
ment. Most extraordinary of all the new rules is 
one requiring every passenger to obtain a ticket froin 
the conductor before the car reaches the next halting 
place. If he neglects to do so the conductor is arbi- 
trarily empowered to inflict a summary fine of two 
crowns (one shilling and eightpence). Whilst it 
provided that the fine is only to be imposed when the 
| passenger is clearly to blame; the conductor is lef( 
the sole judge and will certainly never admit that he 
is to blame himself, since to do so would be to render 
|him liable to a day’s suspension. What will 
| happen if the luckless passenger has not two crowns 
| in his pocket to pay the fine is not stated. Presum 
|ably he will be hauled off to jail. Other vexatious 
|rules provide that passengers standing or moving in 
| the cars must lay hold of something, and if the car 
stops at any other than the regular halting point 
| nobody must get out without the express permission 
| of the conductor. Entrusted with such plenary 
| and arbitrary powers the Vienna tramway conductor 
| might become a very autocratic personage but for 
}one thing. Among the amiable customs prevailing 
| in the Austrian capital is that of tipping the car con- 
| ductor—not a very large sum it is true—only two 
hellers, or one-fifth of a penny. But these infini 
tesimal tips mount up and constitute no small pro- 
portion of the conductor’s earnings, so that he is not 
likely to take the risk of needlessly offending passen- 
gers and so losing his ‘‘ Trinkgeld.”’ 


is 





Rain and Floods. 


August, 1912, will long be remembered. 
It has gained for itself the unenviable reputation of 
being the wettest August for many a long year. 
Over the greater part of the country not a single 
day has passed without some rain, and in many places 
the rain has frequently been of torrential character. 
The damage done to the farmers is enormous, corn 
and hay have been ruined by the wet or washed away 
| by the floods, whilst the potato has been struck down 
by disease. The low-lying counties on the east 
| of England have been not only the greatest sufferers 
from the floods, but have had to endure the heaviest 
rains. In Norwich no less than 7.34in. of rain fell 
in twenty-nine hours. 





Houses were flooded, under- 
mined and washed away in the torrents that poured 
through the streets. For days direct railway com- 
munication was cut off and the telegraph was only 
worked with great difficulty. But though Norwich 
has marked the summit of disaster, much of the rest 
of Norfolk, Lincolnshire and Huntingdon have been 
under water. The financial loss by damage to crops 
and property has not yet been estimated, but it 
must of necessity run into millions of pounds. 
Here, clearly, is a case where the help of the engineer 
must be invoked. Such extensive flooding is no 
doubt preventable, and we anticipate that as soon 
as the stress of work caused by the floods has sub- 
sided the various Councils of the districts affected 
will put their heads together to see what can be done 
to stop the recurrence of such a disaster. But they 
must get to work quickly, for nothing is forgotten 
so quickly as the rains of yester-year. 


The Labour Congress at Havre. 


PREPARATIONS are being made for a labour 
congress at Havre, which, in the opinion of the 
French syndicates, will hasten forward the realisation 
of those many proposals for improving labour con- 
ditions whereby the working-classes will attain the 
happy privilege of securing a maximum of wage for 
a minimum of effort. The programme naturally 
includes an eight hours’ day as well as the general 
adoption of the ‘‘ English week ’’—that is to say, 
the closing of works on Saturday afternoons. It is 


probable that no objection would be made to the 
English week if workmen in France would forego 
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the numerous holidays which considerably reduce the 
number of working days a year. As for the eight 
hours’ day, there is very little prospect of this being 
accorded for some time to come. In view of the 
special conditions of labour in France, the objection 
against a further reduction in the hours of labour are 
so strong that the Bill recently introduced into the 
Chamber of Deputies was shelved pending a further 
inquiry, which is likely to be prolonged indefinitely. 
The syndicates believe that they will settle this 
question by the simple expedient of fixing a date on 
which the eight hours’ day is to come into force. 
Probably this is a euphemistic way of foreshadowing 
a general strike. Another serious item on the pro- 
cramme is the proposal for a general increase in wages 
to compensate for the higher cost of living. Here, 
again, the proposal is of an entirely anti-economic 
character. By increasing wages the cost of living 
automatically increases to a proportionate extent. 
But for the Socialist agitation, which has augmented 
charges in all directions, the cost of living would not 
be so high as it is at the present moment. The 
Havre congress is regarded by labour as a means of 
bringing the Socialist agitation to a head, but, while 
the discussions and resolutions are of such a flagrantly 
one-sided character, there is, fortunately, little pros- 
pect of their being given a practical effect. 


Power Supply Projects in Bavaria. 


THE question of the erection of power 
supply stations in Bavaria has recently been subjected 
to a very detailed discussion in the Upper Chamber 
of that State. It is a matter of common knowledge 
that Bavaria has not advanced as far in this respect 
as its importance would warrant, principally owing 
to the scarcity of coal in almost all parts of the king- 
dom. In the course of the discussion the Minister 
of the Interior delivered a speech in which the follow- 
ing facts were brought to light. The Government is 
of opinion that the erection of the supply stations 
should be left to private companies, as the initial 
expenditure would impose too heavy a burden on 
the State. The latter would, however, keep the 
interests of the consumers in mind when testing and 
sanctioning the projects, the conditions for the supply 
of current, the agreements between municipalities 
and contractors, &c. The stations would doubtless 
be run at a loss at first, and therefore only large 
companies would be entrusted with their erection. 
In order, however, to prevent the formation of trusts 
and similar prejudicial combinations, the condition 
would be made that the Government or municipalities 
could, if necessary, take over the stations at any time. 
The Minister of the Interior thought that the first 
steps could be taken next year to supply the entire 
country with electricity, and that in a few years’ 
time but few districts in Bavaria would be still un- 
connected with a supply station. 


Electrification of the Ouest-Etat. 


SPECIFICATIONS have been prepared for the 
contracts which are to be given out shortly for the 
electrification of the Ouest-Etat suburban lines. 
These comprise four main groups—from Paris—Saint- 
Lazare to Auteuil and the Champ de Mars; Saint- 
Lazare to Versailles ; Saint-Lazare to Saint-Germain- 
en-Laye ; Saint-Lazare to Mantes and Pontoise by 
Maison-Laffitte and Argenteuil—as well as a line 
from Saint-Germain-Etat to Saint-Germain-Grande- 
Ceinture. Each of the four main groups will be 
divided into three zones, which will be served inde- 
pendently—that is to say, the trains for the second 
zone will pass through the first zone without stopping, 
and the same for the third zone, when the trains will 
pass through the first and second zones. The trains 
will run from Paris to Saint-Germain in twenty 
minutes instead of taking nearly an hour, as at present. 
The motor coaches will be of a type similar to those 
used on the Metropolitan, and will each have two 
motors of 250 horse-power, and will attain a speed of 
about 50 miles an hour. There will be two power 
stations, one at Moulineaux, which at present supplies 
the energy for the Paris—Invalides—Versailles line, and 
one at Bezons, while the specification also provides 
for the submission of tenders for bringing energy 
from the Rhone or from the coal basin in the Nord. 
The energy required is 25,000 kilowatts at Moulineaux 
and 40,000 kilowatts at Bezons. The current will 
be transmitted to the sub-stations at 15,000 volts, 
where it will be transformed into continuous current 
at 650 volts. The sum provided for in the Budget 
for the electrification of the suburban lines and the 
transformation of the Gare Saint-Lazare is 
28,785,000f., while the rolling stock is estimated at 
14,910,000f., thus making a total of 43,695,000f. 
The whole of the work has to be completed to allow 
of the service being opened in January, 1916. 





THE PROGRESS OF ITALIAN RAILWAYS. 


(By our Italian Correspondent.) 


_ No observant and just-minded person who travels 
in Italy at the present day can fail to remark 
that the forbidding accounts of unpunctuality, discom- 
fort, and general backward condition with regard to 
the railway service are among the fables to be 
relegated to the musty library of the past, to keep 
company with tales of Italian brigands and hymns to 
the eternal blue of the Italian sky. ‘‘ The evil that 
men do lives after them,” and the evil was not to be 














Fig. i—The First Engine made by Ernesto Breda, 1883 


denied seven years ago ; but those who are best able 
to gauge how deep that evil was may now be the first 
to exult in a victory won, and to sing the praises of 
the modern Hercules who has purged the stables of 
Augeas. It may be answered that those stables 
should never have been in a condition in which they 
required heroic remedies. This is admitted by all. 
It is therefore undesirable to hold a post-mortem 
examination over the corpse of a dead error. 

In 1905 the State took over the railways owned 
by the principal private companies, and the acquisi- 
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peninsular. Much has been and is being done, but 
the realisation of the complete project must be a 
question of years. In the other departments, how- 
ever, the progress is patent even to the most profane 
eye. The passenger carriages are now, as regards a 
large proportion, modern and well found, the arduous 
question of the shortage of trucks during the vintage 
and beetroot seasons has not this year made its appear- 
ance, while the traffic arrangements in the Genoa 
docks enabled the country to store hastily supplies of 
coal sufficient to guard against the danger of a dearth 
consequent on the strike in England. And nowhere 














Fig. 2—Locomotive for the — Ferrate del Mediterraneo, 
189 


is the change more noticeable, to the technical ‘observer 
at any rate, than in the locomotive department, 
the one in which the deficiency in quantity, type, and 
efficacy was so palpably evident only seven years ago. 
This fact is forcibly brought home by the official 
report lately issued by the State. 

One of the first difficulties which presented 
itself was the result of the inconstancy of the 
technical policy of the old companies in the choice 
of their rolling stock. Chosen for the sake of a moment- 
ary advantage and to the detriment of the national 
industry from the workshops of half Europe, the 
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Fig. 3—Four-Cylinder Simple Expansion Superheater Prairie Type Locomotive 


tion of the stock in trade was certainly not calculated 

to inspire satisfaction. It was as if one had bought | 
to run as a high-class commercial enterprise a rag and | 
bone shop in the Mile End-road It was hard to | 
decide where it was best to begin in the work of | 
clearing away the dilapidated curios. The per- | 
manent way had not been laid for the heavy weights | 
and high speeds of modern days, the rolling stock was 
way-worn and entirely insufficient for the needs of an 
already congested traffic daily increasing in volume, 
the condition of the passenger conveyances was 





engines represented in their aggregate a combination 
of disjointed things whose lack of homogeneousness 
increased the lack of efficiency caused by the keeping 
on the active list of units fit only for the smelting 
works. The 3079 locomotives handed over to the 
State on June 30th, 1905, were component parts of 
no less than one hundred divergent types or groups 
with more or less salient differences. Two of them 
are shown in Figs. 1 and 2. The former was built 
in 1883 by Ernesto Breda, and was the first engine 
constructed by this maker. Fig. 2 is dated 1893. 
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Fig. 4—Bogie in General Use in Italy 


equally deplorable, while the locomotive department 
was encumbered with a miscellaneous collection of 
antiquities among which certain historical relics were 
alone worth saving from the scrap heap for purposes 
of study. The handicap was therefore a heavy one. 
In the first place, the technical and financial problems 
connected with the betterment of the permanent way | 
were rendered almost insolvable by geographical 
difficulties peculiar to the configuration of the Italian 


Both engines were for the Strade Ferrate de! 
Mediterraneo. There were no “ Pacifies ’’ (4-6-2, 
Group 690, Fig. 11, page 243) among them, no 
‘‘ Prairies’ (2-6-2, Group 680, Fig. 6, page 242), no 
** Atlantics”’ (4-4-2), no ‘“‘ Decapods” (Group 470, Fig. 
7, page 242); the newest stock consisted in a few of the 
“Mogul” type (2-6-0), from the ‘“ Adriatica,’’ some 
tender locomotive with Adams’ brake (2-6-0), just 
introduced for the Palermo—Messina passenger traflic, 
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and a group of eight-coupled engines with leading 
pony trucks then just made by the ‘“‘ Mediterraneo ” 
for the goods traffic on the Giovi line. 
cylinder compound system was adapted to only 
thirty-one units, while six had three-cylinders and 
268 had two compound cylinders. The greater part 
consisted in total adhesion engines, six and eight- 
coupled, for goods and mountain passenger traffic, 
together with bogie four-coupled eight-wheelers and 
six-coupled bogie ten-wheel engines for fast work on 
level ground or slight gradients. A few specimens 
were still uncoupled, and there was a goodly phalanx 
of veterans (2-4-0) more than twenty years old. 
Superheaters there were none. An experiment had 
been tried by the “ Adriatica’’ with the Pielock 
device, but the latter had been taken off ; the boiler 
pressure was, however, as low as 8 kilos. per em.?— 
114 Ib. per square inch—and in only 266 locomotives 
was it superior to 12 kilos. per cm.2—170 Ib. per square 
inch. The fire-box was almost exclusively of the 
pattern confined within the frame. The maximum 
weight on the axle was 15 tons, a limit then imposed 
universally by the Italian permanent way and construc- 
tive departments. The maximum weight of the engine 
was from 62.4 tons to 70.6 tons empty, and from 
70.9 tons to 75.4 tons in working order. The utmost 
horse-power of a very few engines was 950. The 
tenders were, as a rule, carried on two axles and had a 
water capacity of from 7 to 10 m.*, and on them were 
fitted the old hand brakes, an antiquated system 
which distinguished the half of the locomotive plant 
handed over to the State. 

The first step was the consignment to the scrap 
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increased exigencies of the traffic, while the 0—8-0 
system (Group 420) has been only reproduced in a 
few shunting engines (Group 895, Fig. 10). The 
0-6-0 disposition, however, continued to find favour 
for its all-round qualities, and has reappeared in 
many types, as, for instance, the goods engines of 
Group 290 and of Group 320, the shunting locomotive 
tender of Group 835, and the engine for secondary 
mountain lines of Group 851. The decapod (Group 
470, Fig. 7) was designed in consequence of the need 
for greater tractive power and high boiler output. It 
is besides, of course, eminently adapted, on account of 
the arrangements of its trailing and leading axles and of 
its middle wheels, for the negotiation of sharp curves, 
and its use has worked out with a 40 per cent. advan- 
tage in the composition of both passenger and goods 
trains on the steep gradients of the Cenisio and the 
Porretta lines. The 2—6—2 tender locomotive (Group 
910) has also proved successful for passenger and goods 
work on the Sicilian and secondary North Italian 
lines, on account of its adaptablility for working in 
both directions and consequent power to dispense 
with the turntables. But before proceeding with the 
list of new groups put on the road, it may be well to 
touch on the efforts which were being made contem- 
poraneously in the selection and remodernisation of the 
old stock. It has been said that a certain portion 
was consigned to the scrap heap. In dealing with the 
rest the engineers were actuated by a desire to esta- 
blish gradually some sort of logical rule which should 
govern in future the construction of the various pieces, 
thus reducing the unwieldy number within reasonable 


limits and gaining in order, economy, simplicity, and 


or damage. During the last three years, however, the 
old simple expansion has had its revenge on account of 
the invading use of superheated steam and conse- 
quent reduction in the working pressure. So much 
for the locomotives of low and medium power. [pn 
the high-power category the experiments made with 
jroup 500 of the “ Adriatica”’ line converted into 
four-cylinder compounds, gave such good results that 
the four-cylinder system has been applied to the 
** Prairie ’’ engines (Fig. 6), the powerful ‘‘ Pacifics ” 
(Group 690, Fig. 11), the new 685 Group (Fig. 3), 
now building, and to the decapods (Group 470, Fig. 7) 
for mountain work. The arrangement is asymmetrica| 
with the high and low-pressure cylinders on opposite 
sides, one of each pair being external and one 
internal, and furnished with single cylindrical dis- 
tributor for each couple, which in its turn has its 
internal and external cranks placed at an angle of 
180 deg. to one another. The forward end of the 
external cylinder of each couple communicates with, 
the after end of the internal cylinder, and vice versd ; 
the result is a bi-cylindrical double compound with 
the consequent saving of two valve gears and relative 
appliances, and a parallel advantage in the equal dis- 
tribution of effort and equilibrium of the mass of 
driving gear. 

Some interesting engines are shown in Figs. 5, 9 
and 10. The first is noteworthy as being a two 
cylinder simple expansion engine with superheater 
built in 1906, at a time when the compound engine 
was having its innings. Fig. 9 belongs to Group 905. 
It is a two-cylinder simple expansion engine, and was 
built in 1909. Fig. 10 belongs to Group 895. It is 











Fig. 5—Group 640, Two-Cylinder, Simple-Expansion Engine, with Superheater, 1906 











Fig. 6—Group 680, Four-Cylinder Compound Express Passenger Engine, ‘‘Bianchi" Type. 1907 











Fig. 7—Group 470, Four-Cylinder Compound Engine for Goods and Passengers on Heavy 
Ten-wheels Coupled, 1908 


Gradients. 


heap of much of the old rubbish, including, unfor- 
tunately, the ‘‘ Sampierdarena,’’ one of the two first 
engines made in Italy by Giovanni Ansaldo under 
Count Cavour’s programme of 1854, a relic this, which 
might have been kept as being of historical interest. 
This forced survival of the fittest entailed doleful 
losses on the already scanty ranks, and as the home 
workshops were naturally unable to cope with the 
abnormal demand, all Europe was ransacked to furnish 
supplies, and even fifty second-hand engines were 
bought from the Midland Railway Company. Among 


the types thus acquired during this desperate rush for | 


new material those which have given most satisfac- 
tion are perhaps the ‘‘ Mogul ” engines (2-6-0), made 
by Schwartzkopff, of Berlin, which turned the scale in 
favour of the use of superheated steam, and the 
twenty units, half for passenger traffic (4-6-0) and 
half for goods (2-8-0) bought from Baldwin, of Phila- 
delphia. In this latter case, however, the American 
system of bar frame has not been followed here, as 
the national workshops prefer for many reasons to 
continue the use of the ordinary European pattern. 
But it was not only on the study, building, and 
aqcuirement of new groups that the State programme 
was based, but also on the repairing and remodernising 
of the old ones, and on the progressive unification of 
types of spare pieces, which, changing under the old 
régime with the constant changes of supplier and 
design, gave to the Government depdéts the miscel- 
laneous air of warehouses for scrap and increased the 


cost and lengthened the time required for future con- | 


structions. Certain classes of small locomotives 
(the 2-4-0, for instance, of Group 805) were practi- 
cally discontinued as ill-adapted to the immensely 





effectiveness. A seven years’ experience has now 
winnowed contrasting theories, and is tending more and 
more towards concentration and the adoption of a 
classified system and type for each of the component 
parts. 

In the choice of number and disposition of cylinders 
the classic arrangement of two cylinders and simple 
expansion with saturated steam is in favour, at 
any rate for the present, for shunting engines, and 
for those working on lines where the permanent way 
has not as yet been strengthened, and consequently 
does not permit of more than the old axle load of 15 
tons. This limit had already been reached, and as some 
expedient had to be found to enable the engines to 
cope with the heavier trains rendered necessary by 
the immense increase in the traffic, it was decided to 
adopt the two-cylinder system on a large scale, as it 
was impossible to solve the problem by the otherwise 
simple method of adding to the number of the trains, 
on account of the already dangerous congestion on 
the lines. The three-cylinder arrangement was dis- 
carded from the first, and the few engines of that type 
already existent were modified into double twin 
cylinders. For engines of medium power and speed for 
passenger and goods work on the principal lines, as, for 
instance, the ‘‘ Mogul” types, the ‘‘ Consolidation ” 
type, and Group 625 double expansion was mostly 
adopted between 1905 and 1908, and the number 
of compound engines in those years rose from 305 to 
1350. The categories above mentioned have two 
internal cylinders with crank axles of 5 per cent. 
nickel steel. The experiment gave good stability, 
and the composition of the metal has been eminently 
satisfactory, as there has not been a case of breakage 





Fig. 8—Group 740, Two-Cvlinder Superheater Locomotive for Heavy Goods Work in Hilly 
Country. Eight-wheels Coupled, 1909 


a two-cylinder 8-coupled shunting engine, and it was 
built in 1910, 

Experiences in the boiler department have led to the 
abandonment of the lagging over the entire surface, 
as being unnecessary in this climate, and its adoption 
merely towards the cab as a protection for the men. 
The pressure standard has also been the subject of 
change. The coming into favour of the double 
expansion system led to its increase from 12 kilos. per 
cm.’—170 Ib.—as used for simple expansion, to 
16 kilos. per em.?—227 lb.—but it was soon found 
that the change involved, especially in districts where 
good water was scarce, an increase in maintenance 
disproportionate to the advantages. For this reason 
the boilers, which in the meantime had been built for 
16 kilos. per em.*—working pressure were put back 
v0 14 kilos.—200 lb.—without any marked 
of efficiency, and the advent of superheated steam put 
back the general standard to 12 kilos. per em.’ 
170 lb. An old rule which was adhered to, however, 
was that of the use of copper ferrules to the boiler 
tubes at the back plate, the advantages of this prac- 
tice being shown in the leaking of the tubes of the two 
American groups not fitted with these appliances. 
Brass has been adopted for the shorter tubes and iron 
for long boilers and those fitted with the Schmidt 
superheater. The fire-box is now usually made 
within the wheels but resting on the frame instead 
of being contained within this latter as the rule was 


loss 


before. The old system is» however, still adhered to 
in the small types. The Wootten type, as used in 
Group 750, has been definitely discarded. The 


‘* Pacific ’’ engines of Group 690 (Fig. 11) have a 
specially designed trapezoidal] fire-box,£of which the 
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back parts are widened out over the wheels and the 
fore part narrowed down within the frame, an arrange- 
ment by which the furnace gains depth beneath the 
level of the boiler tubes. For the stays copper is 
now being exclusively used to the entire exclusion 
of manganese bronze, this change being rendered 
possible by the diminution of the pressure conse- 
quent on the advent of the superheater. In the 
matter of the fire-door—Webb’s patent—which at 
first was in favour, has yielded to the old protection 
ring appliance on account of its greater simplicity. 
is by no means smokeless, and for that reason con- 
siderable study has been expended on mixed com- 
bustion, which was tried in some of the engines of the 
470 Group (Fig. 7),destined for work between Bussoleno 
and Modane, it being particularly desirable to avoid 
stoking in the badly ventilated tunnels of that line. 
Two Holden injectingappliances were therefore fitted to 
each engine experimented on, but it was found that 
the high rate of steam production required by the 
boilers necessitated a more complete combustion of 
the naphtha than that obtained, and though improve- 
ments have been made the problem is not yet solved. 

The system of blast to be adopted was hard to settle. 
The difficulty of the coal before alluded to and the 
varying gradients both counselled the adjustable blast, 
but it was found difficult to get the men to use it with 


The fuel used, half Newport coal and half briquettes, | 


being supported by the centre bearing held up in its 
turn by an oscillating bolster fitted with release springs 
and hung to the truck frame by adjusting spring links. 
This frame rests lengthwise, with underhung cambered 
springs, on the bearings of the fore leading axle, and 
breadthwise with a cambered spring on the bearings 
of the fore coupled axle. By a special arrangement 
this latter follows the movements of the bogie, moving 
sideways with its axle bearings inside the axle guards— 
which latter form an integral part of the main frame 
of the engine—and so keeping always parallel to the 
driving axle. On account of this transverse adjusta- 
bility the crank pins of the fore axle are made spheri- 
cal. This Italian type of bogie was first tried by 
the ‘* Adriatica’”’ line in 1904, and it has been 
found that it is as good as the ordinary bogie as far 
as stability goes, and on the curve, besides possessing 
the advantage of utilising a greater part of the 
weight of the engine for adhesion. It has therefore 
been generally adopted except in the “ Pacific” 
group, where it was thought better to use the lead- 
ing bogie arrangement. 

But reference has several times been made to 
the revolution in our locomotives caused by the intro- 
duction of superheated steam. This innovation 
appeared in 1907 with the first twenty units 
of the present 640 Group made by Schwartz- 
kopff, of Berlin. They are ‘“ Mogul ’’ engines, six- 


enough trial to warrant positive assertions. Other 
experiments of an interesting nature have been made 
on one of the four-cylinder double expansion engines 
of the 680 Saturated Steam Group, fitted for the pur- 
pose with Schmidt’s superheater, the object being to 
determine practically up to what point the respective 
advantages of double expansion and superheated 
steam were accumulative. The conclusion arrived 
at was that there was a considerable gain in efficiency, 
though the output remained unchanged ; at the same 
time it must be considered that the experiments 
would have been more conclusive if they had not been 
made on the basis of a minimum amount of altera- 
tions to be applied to an old model. 

The last creation of our railways has been the nine 
locomotives of the ‘“‘ Pacific’ or 690 Group (Fig. 11), 
built by Ernesto Breda and the Officine Meccaniche, 
of Milan, the group which has already been described 
by THE ENGINEER from the two specimens exhibited 
in the Turin Exhibition. These engines designed for 
great tractive powers and 100 kiloms. per hour speed 
encountered some criticism for their somewhat limited 
grate area, but they have nevertheless given satis- 
faction on their trials and are now on the road. But 
their weight of 87 to 88 tons on the twelve wheels 
naturally limits their radius of usefulness to that 
part of the permanent way which has been strength- 
ened with the new heavy type of rail—46.3 kilos. per 








Fig. 9—Group 905, Two-Cylinder Simple-Expansion 





Locomotive, 1909 
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Fig. 1C—Group 895, Two-Cylinder Eight-wheels Coupled Shunting Locomotive for Large 


Stations, 1910 








Fig. 11 


discernment, and after having experimented with 


various patterns opinion is somewhat divided between | 


the one used on the Northern Railways of France 
and Ing. Schmidt’s application of an annular divided 
blast. 

Other details may be mentioned in the adoption of 
the Lara balance regulating valve, the Coale valve, 
the Friedmann injector, and the Haag system of 
steam heating. The Leach compressed air sand- 
blowing device is also in general use, but experiments 
are now being made to establish the relative wear and 
tear on tires and rails produced by this system and 
also by Lambert’s sander using sand and water mixed. 
A decision, too, is pending as to the most suitable 
speed gauge, those now in use being the Hauss- 
halter, the Hasler and the Flaman used on the 
** Pacific ’’’ group. The Westinghouse-Henry com- 
bination brake is now generally adopted, while to 
meet the requirements of the long trains drawn by 
the “‘ Pacifics ’’ the two-phase vacuum pump has been 
fitted to ensure quicker reloading of the reservoirs. 

The bogie—see Fig. 4—in general use here, though 
founded on the Krauss—Helmotz plan, is an improve- 
ment on it, and, as a special feature of Italian railways, 
needs some description. It consists in a free leading 
axle coupled to the first coupled axle by means of a 
real bogie, the weight of the fore part of the engine 











Group 690, Four-Cylinder Simple-Expansion Superheater Locomotive, 1911 


| coupled with pony truck, having two cylinders and 
| wheels 1850 m. diameter, and differ from Group 630 
|only in having the Schmidt superheater with 
| simple expansion and a working pressure of twelve 
jinstead of sixteen atmospheres. The results in 
| economy were obvious when compared with those of 
| the high-pressure locomotives which were then being 
| advocated here, the only argument against the system 
| being the complicating of the machinery and the 
| increase in weight on the axle. This latter drawback 
| has prevented its use for the present oil engines des- 
tined for shunting purposes and on secondary lines 
not as yet reinforced, but the general advantages 
were so evident that the ‘‘ Mogul ”’ group has become 
an important one, the system has been applied to 
other types and new groups have been designed, as, 
for instance, Group 625, for passenger work and 
Group 740, Fig. 8,for goodsand hill work, both with two 
| cylinders and simple expansion, groups derived from 
| Nos. 600 and 730 of the compound two-cylinder 
type with saturated steam. The experiments made 
on these groups, intended to test the advantages of 
saturated steam in engines designed for slow work and 
with frequent and long stops, have given excellent 
| results in the case of No. 625, and are therefore 
| practically certain to be satisfactory in the goods type 
' too, though the engines have not as yet undergone a long 


metre on the level and the open and 50.6 kilos. per 
metre on hill track and in the tunnels—capable of 
bearing their axle weight of 17 to 18 tons. In the 
meantime the new group already mentioned, 
Group 685, Fig. 3, has been ordered to meet present 
requirements, and sixty-six engines of this type are 
now nearing completion in Ernesto Breda’s work- 
shops. 

This group of ‘Prairie’? engines are six-coupled 
with leading and trailing pony truck, and are intended 
as an improvement on the 680 “‘ Prairie ’’ type, Fig. 6, 
while being more workable than the “‘ Pacifies.’’ To 
gain this latter advantage they have a weight on the 
axle of only 15.5 tons, or only slightly heavier than the 
680 Group,from which they differ in being fitted with 
superheater instead of using saturated steam, in 
having four cylinders with simple expansion substi- 
tuted for the double expansion of the old “ Prairies,” 
and in the adoption of the American bogie tender 
with a carrying capacity of 6m.° ccal and 22 m.* 
water in the place of the classic three-axle design. 
The new model having withstood the practical test 
of work and years in the Baldwin group, was tried on 
the ‘ Pacifics,’”” and gave such satisfaction in sta- 
bility at high speeds as to render probable its general 
adoption. 





The following table shows the comparative 
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principal dimensions of the three chief models of 
locomotives :— 
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Boiler— 
Length, m. ES 9399 11€86 
Volume water with 10 cm. on 
crown sheet, cu. m. . ..! 5900 6200 8300 
Volume steam, cu.m. ... .. 2700 3000 3680 
Pressure, kilos. per sq. cm. ... 16 12 12 
Grate— 
Length, mm ... 2189 2189 2800 
Breadth, m/m ... 1600 1600 1200 
Surface, sq. m.... 3-50 3-50 3-50 
Fire-box— 
Height over grate, m m... 1515 1547 1690 
Length, m/m oy age 178 1800 2390 
Breadth, m/m ... 1360 1390 1410 
Heating surface- 
Total, sq.m. ... ... ... ... 219-40 | 190-40 210-00 
Proportion to grate area c.f SR ] RS Be 1: 69 
Superheating surface, sq. m... - 52-40 67-00 
Moving parts— 
Diameter, cylinders, H.P.,m. 0-360 0-420 0-450 
> L.P., m. 0-590 _ — 
Stroke, m. .. lees 0-650 | 0-650 0-680 
Engine— 
Weight, service, kilos. ... 70,000 72,700 87,200 
empty, kilos. 64,000 66,200 78,900 
a adherent, kilos. 45,000 | 46,500 54,000 
Tender— 
Weight, service, kilos. ... 40,500 | 49,600 49,600 
: empty, kilos. 14,500 21,600 21,600 
Coal capacity, kilos. 6,000 6,000 6,000 
Water capacity, kilos. 20,000 22,000 22,000 





4 : mu 
These types of locomotives may be said to combine | 


every advantage that the science of to-day can bring 
to bear in favour of a really efficient passenger ser- 
vice ; but it must be remembered that in this respect 


the efforts of the authorities are still hampered by the | 
undesirable inheritance of a permanent way which | 
was entirely unfitted in width or in quality for the | 
The original engineers had | 
not the gift of prophecy and the fact that the con- | 
cessions were waning towards their extinction pre- | 
vented the companies from making an effort to re- | 
spond to the call when the commercial movement | 
The large proportion | 


needs of modern Italy. 


began rapidly to unfold itself. 
of the track which in this country runs through moun- 


tains or in cuttings in the hillside by the sea renders | 
the task in hand one of exceptional difficulty accom- | 


panied by colossal outlay. Much has been done and 
much remains to do. The improvement in so short 
a time in the rolling stock both in trucks, carriages, 
and lccomotives is almost incredible, even to those 
who have taken part in it, though it is a pity that such 
good engines as those now on our railways should 
be rendered unpleasing to the eye and be subjected 
to premature deterioration through the lamentable 
lack of external cleanliness and maintenance. But 
in other respects these seven years have worked 
wonders. Order has been evoked out of chaos, and 
the Italian railway system, though modestly con- 
fessing itself to be still far from perfect, is now, as 
regards punctuality and comfort, perhaps not much 
farther from the unattainable than that of any other 
European nation. 

_ The following table will show at a glance some of the 
chief improvements effected in the locomotive sec- 
tion :— 


80th June, 30th June, 

1905. 1911. 
Number of locomotives and electric motors 3,079 4,939 
Number of tenders... ...  ...: 22. .0+ sss 2,691 3,612 
Locomotive and tender axles... 17,846 28 645 
Locomotives with two cylinders... 3,042 4 583 
* ;, three cylinders 6 0 
a », four cylinders... 31 356 
Total number of cylinders ... ... ... ... 6,226 10,590 
Locomotives with double-expansion ..._ ... 305 1,350 
. ;, superheated steam 0 204 

Westinghouse - Henry 
brake ... .. 617 2,476 
‘i ;, Steam heating .s 957 2,600 
ye device for liquid fuel 0 40 
Total heating surface, sq. m. ee 356 467 632,308 
Total grate surface,sq.m.... ... ... ..- 5,824 10,141 
Total weights, engines and _ tenders, 

empty, toms... ... ... + 149,774 256,148 

Medium weight of idem, tons _ 48-8 52 
Total horse-power, H.P.  ... .. ... ... 1,466,214 2,842,365 
Medium horse-power per locomotive, H. P. 476 575 
Maximum = nS 950 1,600 

(Pacific 


group 690) 








THE system of light railways belonging to the Société 
Nationale des Chemins de Fer Vicinaux comprised on 
December 31st, 1911, a working length of 2500 miles, 
while a further 470 miles were under construction. The 
lines conceded number 177. Of these 155 are in working 
order, and the remainder are under construction ; 152 are 
in connection with the heavy railway system of the Belgian 
State for passengers and goods, and on the whole system 
there are 458 private connections with manufactories and 
agricultural undertakings. Electric traction is employed 
over @ length of about 225 miles, and a further 90 miles 
of electrically worked lines are under consideration. 
The rolling stock includes 423 electric motor carriages, 
431 trailers, seven motor vans, 717 steam locomotives, 
1819 carriages, 503 goods and luggage vans, and 6976 
wagons of various kinds. The number of passengers 


THE MONTE PENEDO’S ENGINES. 


Last week we outlined the machinery arrange- 
ment of this ship ; to-day we propose to give a more 
detailed account of its construction, running and 
handling. A glance at the illustration—Fig. 1— 
will show that radical alterations have been made 
from the makers stationary engine design, particulars 
of which we have already given. Instead of having 
four scavenging valves in the head, driven by a pair 
of rockers and yokes—see THE ENGINEER, December 
22nd, 1911, page 631—there are now two rows of 
ports in the bottom of the cylinder, A and B, Fig. 1, 
the lower row of which is uncovered by the piston 
and the upper one by a piston valve in the scavenging 
air pipe C at the bottom of the cylinders, which affords 
means of adjusting the amount of the scavenging 
air, according to requirements. Thus, the air instead 
of entering at the top and driving the exhaust gases 
before it, enters at the bottom and has to rise up 
through the gases to the top of the cylinders, and then 
bend over and drive the gases down and out at the 
opposite side of the cylinder, an upward direction 
being given to the incoming air by the shaping of 
the ports in the liner. Though this might be expected 
to cause turbulence in the cylinder, we are informed 
that no appreciable loss of efficiency has been found, 
and it certainly simplifies the valve gear, as instead 
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Fig. 1i—DIESEL ENGINES 


of the two rockers with yokes, only a single short 
rocker, D, is now required, which is situated on the 
unde1 side of the cam shaft and operates directly on 
the valve. The valve itself, too, is not subjected at 
any time to the explosion pressure, but only to that 
of the exhaust, so that there is a further saving here. 
We noticed, by the way. in examining the ports in 
a spare liner in the engine-room, that a groove is 
cut round the face of the bottom of the liner at E, 
from which a number of tin. holes are drilled some 
8in. or 10in. up the wall of the liner, and then through 
into the bore for lubricating the piston, the oil 
being pumped into the groove which is covered in by 
a ring. These holes appear to us to be very small 
and liable to get choked with dirt which would inter- 
fere with what has apparently been found to be a 
necessary part of the lubrication of the piston ; 
whether the results would be serious or not, we are 
not, however, able to judge. 

The upper part of the engine presents a most strik- 
ing contrast to that of the Selandia, in which, it will 
be remembered, there are four rockers and valve 
rods to each cylinder, all of considerable size, whereas 
there are here only two obvious rockers and rods, 
those for the starting valves F and fuel valves G— 
Fig. 2—and these are of comparatively light construc- 
tion and much shorter, so that the simplicity looks 
greater than is implied by the mere difference 





in numbers. In the normal two-cycle arrangement 
the two scavenge valve rockers would, of course, 
be present and form the equivalent of the inlet and 
exhaust valve rockers of the four-cycle. However, 
as we say, the present arrangement gives the appear. 
ance of great simplicity, especially as there are only 
four cylinders in each set. As mentioned last week, 
these cylinders are 470 mm. diameter by 680 mm, 
stroke, and give 850 brake horse-power per set at 
| 160 revolutions per minute, the biggest two-cycle 
installation which we have hitherto had the oppor- 
tunity of reporting upon, and the first two-cycle 
engined vessel built for regular ocean voyages. The 
construction of the cylinder heads is somewhat 
unusual in that each has a couple of faces H, by which 
it is bolted to its neighbour, and through these faces 
aie fitted steel columns which pass right down into 
the bed-plate, and so carry all the thrust of the 
explosion as on the Nederlandsche Fabriek engines. 
This allows the cylinder body, which is weakened 
by the presence of the exhaust and scavenge ports, 
to be relieved of all longitudinal tensile stresses. 
As will be seen in the illustration, the faces on the 
ends are fitted with a “blank flange” to take the 
columns. The actual cover joint is nevertheless 
made by a number of studs which are naturally 
smaller than are usually to be found on a Diesel 
engine of the size. We were informed, by the way, 
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OF THE MONTE PENEDO 


| that the whole cover can be removed and the piston 
| taken out from above in one hour, and that all can 
be replaced in an hour and a-half, if it is decided to 
proceed in this manner, though the engine is designed 
to allow the piston to be removed from below if pre- 
ferred. The builders state, however, that this 
actually takes longer than by the removal of a cover. 
This sounds almost incredible, but it only shows the 
care the builders have taken to make the removal of 
a cover as simple as possible by placing the scavenge 
valves in the position described, &c. Their view 
is, in fact, that the removal from below is only a 
talking point. In view of what they tell us as to 
the time required for the two processes, we would 
be prepared to admit that in this case it might be 
only a talking point, if—and it is a big if—it were 
not for the re-making of the high-pressure joints, 
though the cover joint is a copper wire one, and 
therefore not liable to destruction, while the fuel 
and air pipes have cone joints. We quite admit, 
too, that big weights would certainly be handled 
most conveniently by the direct heave through the 
cover, so that it is a question of arranging for the 
cover to be removed simply, that is, quickly enough, 
and for the joints to be re-made quickly enough 
and with absolute certainty of their tightness. But 
even so no method of removing the cover that we can 
think of could surpass the convenience, simplicity 
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and rapidity of the Nederlandsche Fabriek method 
of examining the rings where no weights of any 
:oment have to be handled. The time may come 
when the cylinder cover of a motor—we do not say 
» Diesel motor—will be as simple an affair as that of 
a steam engine and the joint as easy to make, there 
will then be no need to consider the removal of the 
piston from below. f 

The back of the engine has only the steel 
columns and a light cast iron A frame running 
down, so that when the steel oil shield plates have 
heen removed, the space is quite clear and there 
is plenty of room to work in. In the front of the 
cngine are marine type cast iron columns with single 
water-cooled guides, the pistons not being of the trunk 
type, but having a rod—as shown in Fig. 1—carried 








never come in actual contact with a working joint, 
so that leakage cannot take place to sapeonify the lubri- 
cating oil—a most promising solution of this difficulty 
We cannot quite see the need for the small fly-wheel, 
which is fitted at the after end of the shaft except for 
barring, but can quite appreciate the utility of the 
centrifugal emergency governor which is fitted on the 
end of the cam shaft, so set as only to come into 
action and shut off the fuel on an excessive acceleration 
such as would be due to the breaking of a shaft or the 
dropping of a propeller. We were interested to note 
that a compressed air engine and not an electric 
motor is used as a turning engine. 

The operation of reversing is very similar to that 
on the Selandia, except that instead of one wheel and 
one lever both movements are made by the revolution 


and they do not accord with marine engine ideas in 
that position. This, however, we believe, was not 
the arrangement favoured by the builders, but that 
desired by the ship owners. At the forward end of 
the engine is the, what we would like to call, enormous 
double-acting reciprocating scavenging pump driven off 
its own crank —Figs. 1 and 3. The valve is of the piston 
type and we could not help but smile on seeing its 
driving mechanism, this being nothing more or less 
than an ordinary link gear, so as to reverse the valve 
when the engine is running astern. It supplied a 
touch which would go to the heart of a steam marine 
engineer, and is probably as reliable a method of 
driving the part under the conditions as could have 
been devised, the scavenging pump having such an 
important part to play in the life of a two-cycle engine. 
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in a long piston, with a crosshead and connecting-rod, 
the rod being removed from the crosshead by a single 
nut on a parallel part in the crosshead. Thus, we 
have yet another firm coming to steam engine design 
for its marine motors, and we have no doubt the prac- 
tice will become universal and that the trunk piston 
will only be found afloat in submarines and such like 
craft where head room absolutely cannot be spared. 
_ One thing we did not like about the engine is the 
fact that the cooling water and the sanitary pumps 
are in front of the engine, one on each side of the 
engineer, and driven by levers from the crosshead— 
as shown in the illustration on page 246. They 
are somewhat noisy, so tending to distract the 
engineer’s attention; they take up platform space, 











Fig. 2—DIESEL ENGINES OF THE MONTE PENEDO 

The low-pressure piston of the three-stage air com- | of a pair of small air engines attached to the two inde- 
pressor is formed by the crosshead of the scavenging | pendent wheels shown on the platform in the eleva- 
pump, the medium-pressure and high-pressure pistons | tion of the engine, or the wheels may be rotated by 
being on the back side of the supporting columns, | hand in case of a failure of the air engines. The first 
with a cooler between each, and driven by levers | movement necessary is made on the right-hand wheel, 
in such a way as to form a good balance. The four | which sets the cam shaft in the ahead or astern posi- 
fuel pumps are driven off the top of one of the water | tion; this is brought about in the usual two-cycle 
pump levers, the lubricating oil for the cylinders | method, by raising or lowering the vertical driving 
being supplied by a number of small reciprocating | spindle and rotating the cam shaft through the helical 
pumps on the other lever. Forced lubrication is | gears; the same movement slides the roilers of the 
supplied to the main. bearings and cross heads, the | air starting valves over the correct cams for the desired 
pressure being under control from the platform. | direction. This much corresponds to the air engine 
The pistons are water-cooled by a neat telescopic | sliding the cam shaft on the Selandia. An additional 
arrangement, so designed that by means of a jet at | connection is, however, required to rotate the weigh 
the base of the pipe J the water in the service can | shaft to put the links of the scavenging pump valve 








246 


THE ENGINEER 








S50 


HORSE-POWER DIESEL 


SULZER BROTHERS, WINTERTHUR, ENGINEERS 


ENGINE FOR T 


Sepr. 6, 1912 








HE MONTE PENEDO 























in the required position. The other wheel is also 
rotated by an air engine, first through part of its 
total number of revolutions ; this puts the air valve 
rollers on their cams and starts the engine on air. 
Further turns of the small engine lift two of the air 
valve rollers off their cams and put the corresponding 
fuel valve rollers on their cams so starting two cylin- 
ders to run on oil; a continuation of the turn puts 
all four cylinders on oil and the engine is away. As far 
as actual movements are concerned reversing is 
simple enough. With regard to the gear necessary, 
the rockers of the air and fuel valves for each pair of 
cylinders F G are carried on two independent lengths 
of shafting K L running in brackets across the top 
of the engine, and being mounted excentrically to 
one another in the well-known way either 
can be engaged as required by turning 
the shaft through a small angle. The 
reversal of the action of the fuel valve is 
attended to by the single cam when the 
cam shaft M is rotated relatively to the 
crank shaft. | As we have pointed out in 
a previous article, the amount of this 
rotational movement of the cam shaft is 
not enough to give reversal for the long 
period of opening required by the air 
starting valves, so that a separate cam is 
provided for the ahead and astern motion 
of this valve and the movement of the 
roller from one cam to the other is carried 
out in a rather bold manner. The valve 
rod is hung from the outer end of the 
rocker in a universal joint O, and the 
foot is guided in a bush N on a separate 
shaft P, which is capable of longitudinal 
movement, just sufficient to carry the 
roller from one cam to the other. As the 
foot of the rod is held rigidly in a vertical 
guide this lateral movement will put some 
stress on the rod, but it is very small in 
amount, and only occurs for a couple of 
revolutions just when starting up, so that 
it may be probably ignored. What 
happens in reversing is then that the first 
wheel rotates the main cam shaft, reverses 
the links of the seavenge pump valve by the weigh 
shaft R and moves the shaft P carrying the guides 
of the air starting valve rods longitudinally so as to 
put the rollers over their proper cams and all is ready | 
to start in the required direction. The first move- | 
ment of the other wheel rotates both of the topmost | 
shafts K L which carry the rockers, so that the start- | 
ing valve rollers come in contact with their vai 


the fuel valve rollers being withdrawn. An air valve 
5 on the air pipe is fitted on each cylinder cover and is 
opened just when required by a small auxiliary rocker 
T under the inner end of the main rocker, and thus the 
air is always automatically shut off from the starting 
valves except just when it is wanted to start the 


engine. The next movement of the same wheel, 
rotates the shaft K so as to put the air valve rockers 
carried on it out of gear, and the fuel valve rockers into 
gear, so starting two cylinders on oil, subsequent 
movement of the wheel rotating the shaft L and 
putting the other two cylinders on oil. Thus there 
is the cam shaft, the weigh shaft—which extends for 
over half the length of the engine—and the topmost 
shafts K L to rotate and the sliding shaft P to move 
longitudinally, but all are interconnected as required, 
so that the two wheels do all that is necessary. There 
is in addition another small shaft W inside the sliding 
shaft which carries an arm connected by a link to the 
roller Z on the-fuel valve rod, by which the position 
of the roller with regard to the centre of the cam can be 








Fig. 3—-AUXILIARY ENGINES OF THE MONTE PENEDO 


advanced, so increasing or decreasing the period of 
opening of the fuel valve for varying the speed of the 
engine. This roller is always on the cam when the 


engine is working, the clearance being on the tappet | 


at the inner end of the rocker and this clearance varies 
according to the setting of the gear. 


makes more noise than the tappet however great the 
clearance of the latter, and it would appear to be 
almost impossible to get the fuel valve cam really 
silent owing to its quick action. 

We might mention a few further points about the 
auxiliary arrangements—Fig. 3. For instance, in the 
event of the ship finding herself in a port where the water 


When running | 
the hammer of the fuel valve cam nose on the roller | 


is very foul, so that there might be a danger of deposit 
in the water jackets, the circulating cooling water is 
drawn from a tank and then passed through the 
engines and then cooled in the auxiliary condenser. 
Is this the thin end of the wedge of using fresh water 
for cylinder jackets we wonder ? When at sea, when 
steam would not be on the donkey boiler, compressed 
air is to be used for the steering gear and steam when 
in rivers or nearing port. We may add that while 
watching the steering engine which is in the engine- 
room we could not help being struck by the amount 
of “lag” which was evident and which Dr. Hele 
Shaw actually tested in his experiments with his 
steering gear as compared with a steam gear. We 
noticed that the spindle from the wheel on the bridg: 
moved sometimes as much as a complete 
revolution before the valve opened far 
enough to start the engine. Then, of 
course, the engine went too far and the 
wheel had to be put over the other way. 
We only mention the point as being fresh 
in our minds in connection with the steer 
ing of motor ships. 

With regard to the running and hand 
ling of the engine the reversals were 
made in every case which we saw witli 
great certainty and rapidity, probably 
about ten seconds on the avérage, a little 
quicker than the Selandia ; but she had 
bigger engines. The air starting valve 
cams made a good deal of noise for the 
two revolutions during which they were 
in action when starting up, but the time 
taken was so short that this is not impor- 
tant. We certainly think that the general 
engine-room noise is greater than in the 
Selandia in spite of the fact that the 
latter's auxiliaries were much more noisy 
than those of the Monte Penedo. At 
140-145 revolutions the speed at which, 
the engines were running on the trial, there 
was, too, more vibration; in fact, on the 
cylinder platform this was very pronounced, 
and we could trace nothing to account foi 
it, as it did not appear to be due to any 
synchronisation of the two engines, but would be 
violent for two or three seconds, for three times in 
twenty seconds, and then would almost disappear for 
a minute or sometimes two and then recur, the 
periodicity being more than twice that of the engine 
reciprocations, the recurrence not seeming to vary 
much whatever the difference in the speed of the two 
|engines. On the starting platform it was also present, 

but not to the same extent, and it was more at the 
| forward end than the after end. One of the thwart 
| ships bulkheads on which was bolted a spare cover 
|moved to the extent of about jin., a light plate 
| carrying the heavy weight giving the worst conditions. 
| Aft on the auxiliary engine platform the vibration 
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was apparently bigger, but very much slower, and 
the same was noticeable in places on deck. Alto- 
gether the vibration question was a very puzzling 
one, and it was more than on the Selandia, the eight 
cylinders of the latter largely helping, no doubt, to 
damp it out. 

_ However, the main thing is that the engines passed 
without hesitation through the manoeuvring and trial 
trip tests. ‘There was no sign of any trouble or diffi- 
culty throughout the six hours, and the control from 
full speed to slow was good and quite sufficient for 
the handling of the ship in the confined and crowded 
waters of the Elbe. Each engine with pipes, exhaust 


No. 21, the British and Colonial Company for 
British monoplane No. 14, and the British and 
Colonial Company for Bristol monoplane 
No. 15. 
For each aeroplane entered by them the following 
receive £100 :— 
M. Ducrocq for Hanriot monoplanes Nos. 1 and 2. 
The Aircraft Company for Maurice Farman biplane 
No. 22. 
L.. Blériot for Blériot monoplanes Nos. 4 and 5. 
A. V. Roe for Avro biplane No. 7. 
It is of interest to recall that in our issue of June 30th 
1911, we illustrated and described Mr. Cody’s design 


traverse a horizontal distance of not less than 6000ft. 
To avoid confusion we may say that this condition 
is fulfilled by all machines having a figure of 6 or over 
in the column of our table headed “ gliding slope.” 
Other conditions of the competition required that the 
aeroplane should be able to rise from long grass or 
harrowed land in 100 yards on a calm day, that it 
should be able to pull up in 75 yards on smooth turf, 
that it should provide accommodation for a pilot and 
an observer, and that it should be able to stand still 
on the ground without being held while the engine 
was running. It was intimated that among other 
desirable points the effective silencing of the engine 
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silencer, air receivers, &c., weighs 77 tons, the total 
engine-room weights being 160 tons. All the external 
gear shows the requisite Diesel engine standard of 
workmanship and looks man enough for its work, 
and Messrs. Sulzer Brothers have had experience 
enough of Diesel engine building to know and to take 
care that the inside parts are well up to their work ; 
but of this we shall know more when the ship has 
made a voyage or two. 
as if the fuel question is a more doubtful one at the 
moment than the mechanical one. We understand, 
indeed, that the ship is to be diverted from her 
designed service so that she can fill bunkers in New 
York. The engines looked quite lost in the big 
engine-room, which is 53ft. long, and there is abundant 
room all round for getting about. 


In fact, it would almost seem | 


Sec 


Swain 


Fig. 4—-THE MOTOR SHIP MONTE PENEDO 


of biplane. The machine referred to is, engine 
excepted, substantially that used in the military 
trials. 


| exhaust, the starting of the engine by the pilot him- 
| self and the duplication of all controls would be 
| favourably noticed. 

| Two prizes aggregating £6000 were open to the 
| world. Six prizes totalling £5000 were open to British 
| subjects for aeroplanes manufactured, engines 
| excepted, in Great Britain. 

Thirty-two entries were received, the competing 
| machines coming from Great Britain, France, Austria, 
and Germany. Two machines were forbidden to 
| compete by the Governments of their countries, and 
what with mishaps, withdrawals, and other causes, 
the final interest of the competitions centred round 
only eleven machines of which five were British and, 
six French. In the following table the twelfth 








A LARGE LAKE DRY DOCK. 


In view of the [growth of shipping and _ increase 
in size of ships on the Great Lakes, two very large 
dry docks ,have been built, one at Ashtabula, on 
Lake Erie, and the other at Port Arthur, on Lake 
Superior. They are: practically identical in design. The 
Port Arthur dock is 700ft. long, with a width of 100ft. in 
the body ; the entrance is 78ft. wide, with 16ft. of water 
on the sill. It can take one very large vessel, or two vessels 
of a class that is in extensive use. On each side of the 
dock is a shipbuilding berth, the ships being launched 





| machine referred to as BE, is the Royal Aircraft 


| Factory’s biplane, which performed certain of the 
| tests but did not compete officially in the trials. 
| The list of awards was issued by the Army Council 
THE MILITARY AEROPLANE COMPETITIONS. |, day or so after the close of the competition. The 
- | prizes were allocated as follows : 
| Prizes open to the world. 
First prize.—£4000 to 8. F. Cody for Cody biplane 
No. 31. 
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We give herewith a summary of the provisional 
results of the military aeroplane competition. It 
may be of interest here to recall a few of the condi- 
































| Renault | 70 | 


sideways into the dock, for which reason the side walls 
are given only a moderate batter. The largest lake 
steamers at present are 608ft. long, 60ft. beam, and 32ft. 
deep, with a light draught aft of 12ft. These are cargo 
steamers, mainly for ore, and for 450ft. of the length 
the frames will be the same as at the midship section. 
The dead rise will not exceed 6in. and the turn of the bilge 
4ft. With this box-like section, the modern ship in dry 
dock rests entirely on the keel and bilge blocks, and is 
quite stable, so that side shores are unnecessary. For 

















Military Aeroplane Trials : Provisional Results. 
. . . . (1) . | - * fh 
Ingine. Weight. Petcol. Lubricating Oil. ’ Quick 274 Speed. Stopping. = lransport. 
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1 | Hanriot | Mono.| Fr. | Gnome |100 | 80 | 1166 | 1921 | 24.0 300| 42.5 |8.0 | 36.0 \12.1 | 2.4 | 10.8 399 | O 22 58) 5 | 364 |75.2/59.9'20.3 120 124 206| 6.6 | 5 
| | | | | l | 
2 Hanriot | Mono.) Fr. | Gnome |100 | 80 | 1160 | 1898 | 23.7 | 300) 41.0 |8.65, 38.9 11 25 | 2.1 | 9.45 357 | 0 14 43) 333 |75.4'66.611.6119 | — | — | 5.9 > = 
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4 | Blériot | Mono.| Fr. | Gnome | 70 | 60 | 885 | 1499 | 25.0 | 260| 27.0 15.35) 24.0 | 8.25 | 1.7°| 7.65 | 308 | 0 59 57) 4] 250 /61.1/52.014.9 60 |138 | 250) 5.6 | 17) 27 | 4 
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6 Blériot | Mono.| Fr. |Gnome | 70 | 60 | 857 | 1481 | 24.7 | 310] 27.0 6.3 | 28.35 9.5 | 1.7 | 7.65 | 253/127 0 4| 235 [58.940.032.1 45 | — 198) 5.3 | 28/ 50| 3 
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7 | Avro | Bi. | Br. | Green | 60 | 65 | 1191 | 1762 | 27.1 | 335) 22.5 |4.03) 18.13) — 0.5 2.25 | 345 | 014 30 6 105 |61.8.49.3 20.2 47 | 46 | — | 6.5 | 12} 11 6 
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(1) Based on maximum speed and petrol consumption. 


In the Cody machine, 


(2) This column gives the percentage of the maximum speed by which that maximum speed could be reduced. 
any speed between the 


for instance, the maximum speed could be reduced by 33 per cent.; in other words, the machine could fly at 


maximum and 67 per cent. (100 — 


tions laid down by the War-office authorities for the 
trials. Firstly, then, the aeroplane was to be deli- 
vered in a packing case not exceeding 32ft. by 9ft. by 
9ft. in size. It was to be capable of carrying a live 
load of 350 Ib. in addition to instruments, &c., and oil 
and fuel sufficient to last 44 hours. Loaded in this 
manner it was to fly for three hours, to maintain an 
altitude of 4500ft. for one hour, ascend 1000ft. at 
the rate of 200ft. per minute, and attain a speed of 
5° miles per hour in a calm. The machine was to be 
capable of planing down from a height of 1000ft. 


With the engine stopped, and during the descent to | 


33) of that maximum. 


Second prize.—£2000 to A. Deperdussin for Deper- 
dussin monoplane No. 26. 
Prizes open to British subjects for aeroplanes manufac- 
tured wholly, engines excepted, in the United Kind- 
dom. 
First prize.—£1000 to 8S. F. Cody for Cody biplane 
No. 31 
Second prizes.—As no other British aeroplane com- 
pleted all the tests the two second prizes have 
been withheld. 
Third prizes.—£500 each to the British Deperdussin 


. 








this reason the usual arrangement of altars is eliminated, 
and the walls have largely a plain surface. To provide 
for temporary shores to hold the ship in position when 
docking, the side walls are recessed or stepped at intervals. 
The dock is of monolithic concrete construction, but with 
expansion joints at intervals of 36ft. in the side walls. It 
is built on solid rock foundation. The end wall and 
entrance were built first, in a trench on dry ground, and then 
the steel caisson gate was erected. The site was then 
flooded, dredged by a floating dredge, the caisson placed, 
and the dock built in the excavation, the head wall serving 
as a cofferdam. A second dock is to be built, with the 


Company for British Deperdussin monoplane | building berths between the two docks. 
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| tion of the upper reaches of the rivers Derwent: and | being Messrs. 'T. and C. Hawksley ;_ for Shefiield, 
Ashop, and to lay an aqueduct for the conveyance | Mr. E. M. Eaton; and for Leicester, Mr. J. Breedon 


LEICESTER WATER SUPPLY FROM THE 





DERWENT VALLEY. | of the water to Leicester. As soon as any public | Everard. 
We have in several past issues described various | movement was made in the matter it was found The only general interest attaching to these three 
4 4 , . | * . . s s4 4 “ 4 ie 
sections of the Derwent Valley water scheme, which | that other towns—Derby, Sheftield and Nottingham — separate schemes was in connection with the different 


has been under construction for many years, and | also considered that this source was a heaven-sent| works adopted for utilising the same waters by three 

to-day, through the courtesy of the engineers, Messrs. | provision for their needs, and as matters progressed | engineers acting independently. Geologically, both 

Everard, Son and Pick, we are enabled to give some | the counties of Derby, Nottingham and Sheffield the Derwent and Ashop Valleys are in the Yoredale 
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notes on the portion of the contract undertaken by | also put in a claim. series of shales and sandstones, but the reservoir 
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THE DERWENT VALLEY WATER SUPPLIES TO DERBY AND LEICESTER 
the Leicester Corporation, and a general plan showing As the total available quantity of water, after | sites in the Derwent Valley are far superior to those 


the extent of these works. We also reproduce an allowing for river compensation, was only estimated | in the Ashop Valley. In the Ashop Valley there 
old plan showing the Derby supply. This section was at about 33,000,000 gallons per day, it was soon seen | was only one good site, at a place known as Hagglee, 
formally opened yesterday. With regard to the other that all the interested parties could not obtain all | situated at a sufficient altitude for town supply, 
portions, we invite reference to THe ENGINEER, they wished, and conferences were held to try to| and this was selected both by Leicester and Derby. 
Vol. CIX., pages 216, 243, 252 and 296, Vol. CX., adjust the claims amicably. These not being success- | Sheffield did not propose a reservoir in the Ashop 
pages 403, 641, and 648, and Vol. CXIV., page 59. ful, separate Bills were promoted by the towns of | Valley, but designed a tunnel to carry the upper 

In the year 1899 Leicester promoted a Bill in Parlia- Leicester, Derby and Sheffield, and separate surveys | water of the Ashop under the adjoining hill into the 
lucnt with a view to obtaining powers for the utilisa- were made and works designed ; the engineers for Derby | Dervent Valley, enlarging the reservoirs on the 














Sept. 6, 1912 


THE ENGINEER 





249 





THE 





BLOHM AND VOSS, HAMBURG, BUILDERS 


( For description see page 250) 


GERMAN BATTLE CRUISER GOEBEN 




















Derwent to aet a storage for both rivers. 
Leicester proposed a small reservoir higher up the 
Ashop Valley, in case Arrangements could be made 
for giving less than one-third of the available water 
to the river ; but when this point was unfavourably 
decided, abandoned the higher reservoir, the site 
not being a good one. Derby proposed a reservoir 
near the bottom of the Ashop Valley for compensa- 
tion purposes. In the Derwent Valley Derby pro- 
posed three reservoirs, Leicester two and Sheffield 
two. The Leicester reservoirs began rather higher 
up the Valley, so as to provide for the greater distance 
the water had to be taken and the greater final altitude 
of delivery. 

selow the junction of the two rivers all three towns 
proposed a compensation reservoir at Bamford. 
These reservoirs were to occupy nearly the same posi- 
tions, but varied somewhat in capacity. In order 
to utilise all the water in the neighbourhood, Derby 
also proposed reservoirs on the river Noe, in Edale, | 
and on the Burbage Brook, near Longshawe, but 
these were abandoned early in the proceedings. 

The total reservoir capacity proposed on the 
Derwent and Ashop was:—For Derby, about 
8988 million gallons; for Leicester, about 8580 
million gallons; for Sheftield, about 7820 million 
gallons. 

As regards the works necessary for utilising and 
distributing the stored water available for supply 
there was more difference of opinion. Sheffield 
proposed to carry its portion by a tunnel about 
4} miles long under Stannage Edge, beginning near 
the village of Ashopton, and terminating near the 
tivelin reservoirs of their present waterworks. 
The other distributing works proposed by Sheffield 
were intended to intercept the works designed by | 
Derby and Leicester, so as to pass part of the water | 
hy those works to the other interested places. 
_ Derby proposed to convey the water from the dif- | 
ferent reservoirs by mains under different heads | 
down the valley of the Derwent to service reservoirs | 
situated at different levels at Crich, Little Eaton and | 
Bargate. 

Leicester, which wished to get the water delivered 
at as high a level as possible near Leicester, proposed, 
hy aqueduct with tunnel and cut and cover, to lose 
as little fall as possible on the way. 

Ambergate was selected as a convenient centre 
for distributing the water to the southern towns of 
Nottingham, Derby and Leicester; the water for 
the latter town having still upwards of thirty-one 
iniles to travel through pipes to the proposed service 
reservoir at Hallgates, these being at different 
altitudes, the highest level being about 500 Ordnance 
Datum, At Hallgates arrangements were made for 
distributing the water to the different parts of the 
supply district, and mixing it with the present sources. 


as 








From the first it was recognised that the county of 
Derby required special treatment, as the source was 
almost wholly in that county, and the river Derwent 
flowed for nearly its whole course through the county. 
The counties of Nottingham and Leicester had scarcely 
the same claim. The town of Nottingham, although 
not promoting a Bill, had a locus standi as being 
situated on the river Trent. 

From these particulars it will be seen that there 
were all the materials for a very pretty parliamentary 
fight, and this came off in the session of 1899. The 
results finally arrived at by mutual concession 
amongst the places particularly affected, assisted 
by the suggestions and decisions of the committee 


| presided over by Sir John Brunner, and which | 
| resulted in the passing of the Derwent Valley Water 


Act, 1899, are of general interest, as they represent 
the largest attempt that has been made to give a 


| combined water supply, a method which must, as 


the years roll on, largely take the place of individual 


| efforts. 


The works authorised by the Act were rather a 
hotch-pot taken from those shown upon all the three 
sets of plans prepared by Leicester, Derby and Shef- | 
field. ‘These have been slightly modified by an 
Act of 1901, and the works which the Board have | 
now executed are :- 

Two storage reservoirs in the valley of the Derwent, 
with subsidiary works, upon sites fixed by the Act 
of 1901; these sites slightly differing from any of 
those previously selected, but being nearer to the | 
sites proposed by Derby and Sheffield than to those 
proposed by Leicester. 

Railways modified from the two plans of Derby 
and Leicester. 

The main conduit as proposed by Leicester, but 
slightly varied near Ashopton. | 

Filter beds at Bamford, as proposed by Leicester. | 

Service reservoirs at Ambergate, as proposed by | 
Leicester. 

Various pipes as proposed south of Ambergate, 
within the county of Derby, for supplying Derby | 
and Leicester. 

The Board has also power to carry one of the lines 
of pipes down the valley of the Derwent, as proposed | 
in the Derby plans, and to make service reservoirs 
in connection with the supplies of the town and 
county of Derby, to build a storage reservoir at 
Bamford according to the Sheffield plans,,a storage 
reservoir at Ashop, near Ashopton, as proposed 
by Derby, and one at Haggles, on the Ashop, as pro- | 
posed by Leicester. The Act also gave power to 
the interested towns to construct certain works for 
utilising the supply, to Sheffield for a tunnel near 
Stannage Edge, to Nottingham for taking water 
from Ambergate reservoir, to Derby for certain 
works of pipes and reservoirs south of Ambergate, 








| miles—see plan. 


| purpose. 


| percha ring in V grooves. 


to Leicester for a bridge over the river Trent and 
lines of pipes to Hallgates, with reservoirs and dis- 


| tributing mains. 


The Leicester works.—Part XII. of the Derwent 
Valley Water Act of 1899 gives authority to Leicester 
to construct certain local works in connection with 
the general scheme. These works have been designed 


| by and constructed under the supervision of Messrs. 


Everard, Son and Pick, civil engineers, of Leicester, 
at a cost, including land and easements, of approxi- 
mately £250,000. 

The Leicester aqueduct, commencing near Sawley, 
two miles to the west of Trent Station, crosses over 
the river Trent and passes south to the west of 
Loughborough to Hallgates, a distance of fourteen 
At Hallgates, a covered service 
reservoir to hold 2,000,000 gallons exists for the pre- 
sent supply of the town, and another reservoir of 
equal capacity has now been constructed adjoining. 


|The Leicester aqueduct thus forms the southern 


portion of a continuous pipe line from the Board's 
reservoir at Ambergate to the local service reservoirs 
at Hallgates, a distance of 293 miles, which is believed 
to be the longest *‘syphon ”’ in England. The length 
of aqueduct from Derwent to Leicester is about 
67 miles. 

With the exception of the river, stream and railway 
crossings, the Leicester pipe line is entirely of cast 
iron. The pipes are in 12ft. lengths, with a constant 


| external diameter of 35}in.; the internal diameter, 


and hence the thickness of metal, varying with the 
pressure. The socket joints were all “solid -run” 
with lead, an internal joint ring being used for this 
The flange joints are made with a gutta- 


Through the valley of the Trent, two lines of pipes 
have been laid, although one is sufficient to convey 
Leicester’s share of the first instalment. Owing, 
however, to the high pressure on the mains, which 
reaches 240 1b. to the square inch, to the fact that 
the gravels are here always saturated to within 3ft. 
of the surface, and to the difficulties of access during 
the periodical floods, this course was considered 


| necessary in order to safeguard a continuous supply. 


The mains are now under pressure due to the 


| Ambergate reservoir, but had previously been tested 


in sections to a pressure of 50 lb. per square inch above 
the static head. It is satisfactory to record that no 
bursts have taken place in any of the pipes or 
fittings. A certain amount of trouble due to slight 
leakages in the joints was experienced where the pres- 
sure exceeded 200 Ib. per square inch, but this was 
rectified by re-caulking where required. 

Automatic stop valves are placed at the commence- 
ment of the pipe line and at Hallgates, and reflux 
valves are provided at intermediate points. Sluice 
valves 30in. diameter with a 6in. by-pass on the 
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body of the valve are fixed at distances of about 
one mile apart. Dead-weight relief valves and double 
air valves are fixed where required. 

The various crossings are made of steel pipes 30in. 
diameter. In the case of the river Trent the steel 
pipes are carried upon a bridge 220ft. span. In 
the smaller streams the pipes are horizontal and 
self-supporting. The river Soar will be crossed by 
a “fluid arch” of 150ft. span. This crossing is 
designed but not yet carried out. 

The steel mains are carried over the river Trent 
by a steel bowstring bridge in one clear span of 
220ft. at a height of 17ft. above the ordinary water 
level. It is designed to carry four lines of mains, 
two for immediate use and two more for future te- 
quirements. The superstructure is carried upon 
brick and concrete foundations enclosed in cast iron 
cylinders, which were sunk by the aid of compressed 
air to the solid marl at a depth of 22ft. below the 
river level. The cost of the bridge was nearly £9000. 

The service reservoir built at Hallgates contains 

2,000,000 gallons. Its dimensions are 200ft. by 
106ft., and the depth of water 16ft. The foundations 
were excavated in the hard Pre-Cambrian rocks of 
the Charmain series. This material formed an 
excellent aggregate for concrete, with which material 
the walls were principally constructed. The interior 
is lined with asphalt protected by brickwork. The 
roof is formed by a series of groined arches, a system 
possessing many advantages over the customary 
cross walls and jack arches. The inlet pipe is auto- 
matically controlled by float valves in series. 
The general contractors for the works are as follows : 
Laying mains and building service reservoirs, 
Messrs. Jowett Brothers, Burscough, and Messrs. 
R. H. B. Neal, Limited, Plymouth ; cast iron pipes, 
the Stanton Ironworks Company, Limited, near 
Nottingham, and Messrs. Cochrane and Co., Limited, 
Middlesbrough ; steel mains, Messrs. Clayton, Sons 
and Co., Limited, Hunslet, Leeds; Trent bridge, 
the Cleveland Bridge and Engineering Company, 
Limited, Darlington; valves, Messrs. J. Blake- 
borough and Sons, Brighouse, Yorks. 











THE IMPERIAL GERMAN CRUISER GOEBEN. 

THE engraving on pag? 249 illustrates the battle-cruiser 
Goeben, which is the most recent of the large armoured 
cruisers that have been added during the last three years 
to the Imperial German Navy. Her predecessors have 
been the famous Von der Tann, which was passed into the 
fleet in 1910, and the Moltke, which was commissioned 
last year. All three of these vessels, together with the 
Seydlitz, now under construction at Hamburg, and which, 
it is expected, will be completed about this time next year, 
have been constructed by Messrs. Blohm and Voss, of 
Hamburg, and constitute a quartette which certainly 
reflects very highly on the ability of their constructors. 
Of the still more recent vessels of this type that have been 
ordered are that of last year’s programme, known at pre- 
sent as Cruiser K—the four vessels referred to above were 
F, G, H, and J respectively prior to being launched—and 
the Ersatz Kaiserin Augusta, ordered this year. The 
former of these is also being constructed by Messrs. Blohm 
and Voss, while the latter has been ordered from Messrs. 
Schichau at Dantzic. The first four vessels have each 
taken under three years to construct and complete. 

The Von der Tann was fully described in THE ENGINEER 
in 1910. She is a rather smaller vessel than the two sister 
ships, Moltke and Goeben. These latter vessels are 610ft. 
long by 96}ft. beam and displace 22,600 tons. The main 
armament is composed of ten llin. 45-calibre guns 
disposed in five turrets in a manner that may now be said 
to be the German Admiralty standard arrangement, espe- 
cially in view of the fact that it is adopted in all the large 
armoured ships under construction. There are three 
centre line turrets of which the middle one is arranged, 
to fire over the aftermost ; it is on the same level as the 
forward one, and between them, placed en echelon, with the 
starboard turret forward of the port one, are the remaining 
two. An armoured battery of twelve 6in. guns is disposed 
on the main deck, and an anti-torpedo boat armament of 
twelve 3-4in. guns is distributed forward and aft and in the 
two superstructures. There are also four torpedo tubes. 

The general arrangement of details can be clearly seen 
in the illustration. The chart house, to British con- 
structors, appears low, and from the lower bridge it is 
impossible to see aft. In fact, the general arrangement 
round the forward funnel does not appear very good, but 
this defect is by no means confined to the Goeben. The 
trials of H.M.S. Lion indicated what might be expected 
when the forward funnel is too closely surrounded by 
bridge platforms. The 6in. battery on the main deck has 
resulted in a relatively low position being adopted for the 
stowage of the torpedo nets, which cover nearly 400ft. 
of the vessel’s length. The searchlight equipment con- 
sists of eight powerful lamps, four placed at the base of the 
main mast and four round the forward funnel. 

Photographs of these vessels under trial at full speed 
indicate a high degree of forcing in each case. The 
machinery consists of Parsons’ turbines driving four shafts, 
steam being supplied by twenty-four boilers of the Schulz 
four-drum type with 36 millimetre tubes. The results 
of the Goeben’s trials which have only just been com- 
pleted are not yet available. The Moltke attained a speed 
of 28-1 knots on the measured mile with 84,600 shaft 
horse-power, the revolutions of the turbines being 321 per 
minute. A maximum speed on the mile of 28-6 is claimed, 
but the average speed on the full-power trial did not exceed 
27-25 knots, while the Von der Tann was rather slower. 

Compared with the prototype vessel, the Moltke and 
Goeben represent very distinct improvements. With the 
increase in displacement of about 3000 tons an additional 
pair of llin. guns is obtained, two more 6in. are added to 
the battery, and a slightly higher speed is reached. The 
belt armour has_also been increased from 6in. to 7-5in. 





thickness, and several minor modifications in detail have 
been introduced. A distinct difference in height of gun 
turrets above the normal water line is noticeable in the 
two designs; those in the Von der Tann are relatively 
high. There is no doubt that in these two vessels German 
constructors have evolved on the whole a very successful 
design and one which is worthy of close attention in view 
of its wide divergence from the British practice of centre- 
line turrets and lack of heavy secondary armament. The 
fact that these vessels have proved themselves to be excel- 
lent seaboats and simultaneously economical long-distance 
steamers must not be forgotten by those who may be 
anxious to make invidious comparisons. 








SUCTION GAS PRODUCER FOR WOOD REFUSE. 

For some considerable time past Davey, Paxman and Co., 
Limited, of Colchester, have been turning their attention to 
the design of suction gas producers which would enable 
saw-mill engineers and others to obtain, from unsaleable 
wood refuse, power for driving machinery. Their efforts 
have met with a considerable amount of success, and they 
have now introduced a standard line of such producers. 
The plant which is shown in the accompanying illus- 
tration is of 50 brake horse-power capacity. It has been 
at work in a saw mill for nearly twelve months, and we 
understand that there has not yet been any occasion to 
withdraw the fire trom the generator, and although the 
load carried by the engine fluctuates considerably, as is 
usual in saw-mill work, it is found, so the makers inform 
us, that the producer readily responds to any demands that 
may be made upon it. 

The main principles underlying the design of this plant 
are much the same as in the case of suction gas plants 
operating with anthracite as fuel. There are, however, 
the tollowing principal points of difference with regard to 
the wood refuse plant, as compared with an anthracite 
plant :— 

(1) No vaporiser or steam boiler is required, as the 
steam necessary for enriching the gas, and at the same 

















WOOD REFUSE GAS PRODUCER 


time keeping dcwn the temperature of the producer, is 
derived from the moisture contained in the fuel itselr. 

(2) A rotary washer is provided for the purpose of re- 
moving from the gases all tarry matters and impurities, 
which, if allowed to pass to the engine, would prevent its 
working satisfactorily. 

Briefly stated, the action of the producer is as follows :— 
On the suction stroke of the gas engine, a slight vacuum 
is created throughout the gas plant, and in the 
pipes which connect it with the engine. Air is then 
drawn through the fan slide into the generator, below the 
fire-grate. As the air passes through the hot body ot 
fuel, such chemical reactions take place that a combustible 
gas is produced. The gas so generated passes from the 
upper part of the producer into a dust collector box, 
thence to the base of the coke scrubber, up which it passes 
through a body of coke kept saturated with water. It 
afterwards enters the rotary washer, where it is freed from 
all tarry matters. Leaving the washer, the gas is drawn 
through a sawdust scrubber, where it is dried before it 
passes to the engine. 

Some makers claim, with regard to the fuel feeding 
arrangements, that double valves are not required for 
wood refuse plants,and only provide a swing cover on the top 
of the fuel hopper. Davey, Paxman and Co. have found, 
however, that much more satisfactory results are obtained 
by having a positive feeding valve which will not allow 
any excess air to enter the producer whilst the operation 
of feeding is taking place. For this purpose they fit a 
balanced plate valve to the hopper on the top of the pro- 
ducer, this valve being designed with the view that there 
shall be no chance of light fuels becoming blocked in the 
hopper, and thus be prevented from passing into the 
generator. 

In all wood refuse suction gas producers there is a tend- 
ency for the pipes between the generator and the coke 
scrubber to become choked with tarry matters and with 
light particles of sawdust carried over from the pro- 
ducer by the draught. The method of doing away with 
this trouble introduced by Messrs. Paxman is the insertion 
of a dust collector box of special construction in between 
the generator and the scrubber. This box is so arranged 
that the gases as they pass through it are brought into 





intimate contact with jets of water, which serve the double 
purpose of cooling and cleaning the gas and hence keeping 
the passages free from deposit. Any sawdust which 
may be drawn over from the generator is washed down 
into a seal pit, whence it can be removed without inter- 
fering with the working of the plant. 

The coke scrubber has a cast iron base, and it is of the 
same proportions as those in modern anthracite plants 
and has the same type of sprayer in it. The sawdust 
scrubber is also of the same type as in the anthracite 
plants. The chimney pipe is fitted to the top of the pro- 
ducer, so as to avoid any bends or pockets for the accumu- 
lation of tarry deposits and it has no valve or cock in it, 
the chimney being closed by means of an air-tight cover 
on the top of the pipe which is operated by a spindle and 
lever. Poking holes are arranged at intervals round the 
generator body and at various points in the gas con- 
nections. 

The fuel consumption at full load is given as being from 
2} lb. to 3} 1b. per brake horse-power hour according to 
the moisture present in the fuel. The total water con- 
sumption of the plant including that used in the coke 
scrubber, the centrifugal washer sprayers, &c., is from 
3 to 4 gallons per brake horse-power hour. For driving 
the centrifugal washer from 2 to 5 brake horse-power, 
according to the size of the plant, is required. 

The plant illustrated has been worked with wood blocks, 
chips, shavings, bark, twigs, and sawdust, and has, so 
we gather, proved quite satisfactory when using any one 
of these classes of fuel alone or with a mixture consisting 
of several varieties. In fact, it would appear to be ditli 
cult to say what kinds of material cannot be used in this 
producer for power purposes. Messrs. Paxman inform 
us that they have obtained eminently satisfactory results 
with cocoanut shells, tan bark and similar refuse. There 
is one further point which deserves mention. The makers 
draw attention to the fact that as there is practically no 
clinker formed the renewals of fire-brick lining and fire- 
bars are only necessary at considerably longer intervals 
than is the case in anthracite plants. 





SAFETY OF LIFE AT SEA. 


On Wednesday night a parliamentary paper, Cd. 6402, 
setting forth the ‘* draft life-saving appliances rules,” and 
containing a memorandum on the “ safety of life at sea,” was 
issued by the Board of Trade. These rules have yet to be laid 
before Parliament and sanctioned by it, but it is highly 
probable that, with but minor alterations, we shall find them 
in full operation next year. A brief abstract of them may 
now be given. 

Foreign-going passenger vessels of all kinds are to carry 
sufficient lifeboat accommodation for all on board ; the 
number of boats to be carried under davits—which must 
be at the centre of the ship—will be settled by the length 
of the vessel and not by its tonnage, but if better or equally 
good devices as davits can be found they may be substi- 
tuted. Collapsible boats will not, after the lapse of a 
certain time, be allowed to count as lifeboats. No dimi- 


nution in the number of boats will be permitted as the 
| result of improved ship construction. 


For home trading passenger vessels, Channel boats, 
excursion steamers and the like, special regulations are 
suggested. These are, in view of the nature of the voyages 
made by such craft, less stringent than in the case of ocean- 
going ships. There must be life jackets for the whole 
number of passengers and crew certified, and either boats, 


| rafts, or other buoyant apparatus sufficient to support 
| the whole 


number. Under special circumstances such 
vessels are allowed to take more than the certified number 
of passengers. In such cases no increase in the life 
saving appliances will be required. A lower scale of 
requirements is applied to existing ships of this class. 

In order that the boats may be efficiently manned, 
all vessels will be required to carry a sufficiently large 
crew of trained boat hands. 





LARGE extensions are about to be made by the Birming- 
ham Electric Supply Committee, and an expenditure of 
close upon half a million is contemplated. According to 
The Times, the demand for electricity for lighting and 
power purposes has increased to such an extent that the 
provision which has already been made has been found to 
be inadequate. The enormous power station in Summer- 
lane will soon be filled up, and plans are now being pre- 
pared for a new generating station at Nechells. A site 
has already been secured on the existing sewage farm. 
As showing the rate at which the demand for electricity 
is growing it may be mentioned that last year the output 
at the corporation stations was 49 million units ; this year 
it is expected to reach 60 million units. In addition to the 
increase in the demand for lighting and power it is anti- 
cipated that there will be a large increase for tramway 
purposes. Apart from the larger scheme a new power 
station is being built at Greet to supply that portion of the 
enlarged city. Extensions are also being made in other 
directions at a cost of about £20,000. 


THE annual convention of the National Electric Light 
Association of the United States was recently held at 
Seattle, when the Committee on Electric Vehicles sub- 
mitted an analysis of the electric vehicle practice of sixty- 
seven central stations responding to a set of inquiries 
bearing upon the commercial side of the industry. Ot 
the companies reporting, forty-nine use electric vehicles 
in their own service, owning 73 passenger and 571 commer- 
cial machines. The returns indicate that electric vehicles 
can be used to advantage even in hilly parts, as in some 
cases more vehicles of this type are used in hilly munici- 
palities than in others of equal population where the roads 
are level. In the territory served by the eighteen stations 
using no electric vehicles of their own there are 648 such 
vehicles in use by the public. This indicates that in some 
cases the public has a better appreciation of the benefits of 
electric vehicles than have the central stations themselves. 
Within the territory represented by the report are 11,044 
passenger and 2619 commercial electric vehicles, apart 
from those in use by central stations. The Committee 
considers this a creditable state of affairs, but urges the more 
extended development of this branch of the industry 1n 
view of the great possibilities. 
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RAILWAY MATTERS. 


PROBABLY the greatest advantage possessed by electric 
traction, states Mr. Lionel Calisch in a recent article on 
the subject, is the possibility of employing a high accelera- 
tion, whereby an electric train can attain a high 
speed in a very short time. With electric traction the 
usual acceleration obtained in practice is about 1.0 to 1.3 
niles per hour per second, while with steam an average 
acceleration of only about 0.4 to 0.5 miles per hour per 
second can be obtained. 





A BritisH Consular report states that railways are.badly 
needed in Honduras to develop the resources and to assist 
the mines, but so far there is little hope that the concessions 
vranted during the last Congress will be of benefit to the 
country generally, as these lines will only be constructed 
through the banana lands. A railway is requir d 
hetween the Atlantic and Pacific coasts, and also between 
Amapala (mainland) and the capital, a distance of, roughly 
speaking, 90 miles. Up to the present the Government 
has received no firm or beneficial proposal for such a line, 
although it has expressed its willingness to grant such a 
concession on very liberal terms. 


Ir is-reported from Bergen that there has recently been 
held a meeting for the discussion of the building of an 
electrically-driven cable railway from the town to the top 
of Floifjeldet, which is a mountain situated on the northern 
side of the town. The railway will run partly through a 
tunnel and partly in the open. In connection with this 
project, it is also intended to build a hotel for tourists 
on the mountain. The total capital expenditure for both 
projects is estimated at about £40,000, to be divided equally 
between them. The plans and estimates have been laid 
before the directors of the Tourist Association, who have 
approved of them, and an application for the Government 
concession is going to be submitted in the near future. 


AccorDING to the Railway News a revolving fare-table 
cabinet has been devised by a German railway official. 
The idea is to facilitate reference to various tables of fares. 
Presumably the same suggestion could be utilised for 
time-tables—in such a way that little space is occupied, 
and the sheets are preserved from finger-marks and other 
drawbacks associated with the usual methods of exhibition. 
A hexagonal cabinet is employed having glass windows 
on five faces, the sixth forming a door for access. Behind 
each window a series of fare or train sheets is mounted 
on frames normally pointing towards the centre of the 
cabinet ; but by means of an indicating handle at the 
base of each window any desired frame can be moved to 
face the glass for inspection. On releasing the handle the 
particular sheet consulted returns to its normal position. 
The respective windows can be reserved for different 
series of sheets, or the complete series may be supplied 
for each, so that five people can simultaneously consult 
the tables desired. 


From an article in the June issue of American Vanadium 
Facts we learn that, “‘ The American Locomotive Company 
is just completing for the Virginian Railway four Mallet 
compound locomotives that far outclass in weight and power 
even the largest of the most recently constructed big locomo- 
tives. The engine will weigh, in w orking order, 540,000 Ib., 
with 479,200 Ib. on the drivers. The combined weight of 
the engine and tender will be 752,000 lb. The total length 
of the engine overall is 65ft. 11}in., and the total length 
of wheel base 57ft. 4in. These engines will have a tractive 
power of 115,000 Ib., or 60 per cent. more than the pioneer 
of this type built in America for the Baltimore and Ohio 
Railway. The tractive power at slow speeds can be 
further increased to 138,000 lb. by working the engine 
non-compound. With two of these Mallets as helpers, 
and a Mallet engine of 92,000 Ib. tractive power as a road 
engine, it is expected to take a train of 4230 tons over a 
14-mile 2-07 per cent. gradient.”” We hope to publish 
full particulars of these engines in an early issue. 


THE Electric Railway Journal gives some particulars 
of a new type of tramcar which has been running for some 
time on the routes of the Brooklyn Rapid Transit Company. 
The car has a side entrance at the middle of its length, 
which is intended to reduce the time lost at stoppages. 
During the second month of working, which was in July, 
it worked every day, covering 3753 miles, or 121 miles 
ver day. The average time spent per passenger in board- 
ing and leaving the car was 2-29 sec., this including cases 
of single passengers as well as groups. The average length 
of stoppages was 5-55 sec., and, judging by the marked 
drop from June to July, the normal figures will be 20 or 
more per cent. below the July values. The average stops 
per mile were 8-24, or an average of 214 yards per run. 
The average schedule speed was 8-47 miles per hour, this 
having been increased from the June figure because of 
the reduced time lost by stoppages. Thus the time 
occupied per mile was 425 sec., of which 46 were lost at 
stops, bringing the average running speed up to 9-55 miles 
per hour. Allowing for acceleration and retardation, the 
running speed was probably about 15 miles per hour 
which is low. 


In a paper read before the American Institute of Elec- 
trical Engineers, Mr. Coffin outlines the present state of 
mercury are rectifiers with respect to railway electrifica- 
tion. If placed in sub-stations, they can be operated 
very efficiently from three-phase transmission lines, and 
will give a uniform continuous current. When perfected, 
they will materially reduce the first cost and maintenance 
of sub-stations and will simplify operation. Unlike 
rotary converters, they will not fall out of synchronism 
by interruptions of supply voltage, and as they are self- 
starting, they will immediately deliver continuous current 
following the resumption of the alternating-current supply. 
If fitted on railway locomotives, high-pressure single- 
phase alternating current may be fed to the locomotive, 
and by means of the rectifier direct-current motors may 
be used. Glass rectifiers have been used on are-lighting 
circuits up to 4000 volts commercially and up to 7000 volts 
experimentally. For railway service, however, something 
more substantial than glass is required, and there is now 
being developed a rectifier having an iron enclosing cham- 
ber. This has been operated up to 2500 volts, direct- 
eurent, with an output of 200 to 300 kilowatts, and will 
withstand heavy short: circuits much better than alternat- 
ing-current transformers. 














NOTES AND MEMORANDA. 


| 
| 
Many manufacturers in Europe are now building ; 
| 





turbine consisting of a Curtis high-pressure with Rateau 
or Zoelly low-pressure sections, the number of stages 
depending on the size of the machine, the speed, and the 
steam conditions. The pressure and temperature in the 
casing are low, as a consequence of the expansion of the | 
steam in the nozzles. The steam velocity is moderate in 
the low-pressure section. This machine is longer than the | 
simple Curtis, but shorter than the Rateau. Its builders | 
claim improved efficiencies over either of the fundamental | 
types. 

THE gas producer plant has shown remarkable economy 
of coal consumption when handled by experienced opera- 
tors. The United States Geological Survey Report on 
gas producer plants shows that for an average of a great 
many tests the non-condensing steam plant requires 
2-7 times as much coal per unit as the producer plant. 
The results give a thermal efficiency at the switchboard 
of 4-86 per cent. for the steam plant and 13-5 per cent. 
for the producer plant. The maximum attainable effici- 
ency is probably 10.3 for the steam plant and 21.5 per 
cent. for the gas producer under present conditions. 

IN a paper on “ High-pressure Gas for Manufacturing 
Purposes,” Mr. A. W. Onslow states that experience has 
shown that, with gas at 2s. per 1000 cubic feet and coal 
at 20s. a ton at the furnace, there is very little difference 





in the cost of the two methods of heating; the difference 
being in favour of gas, when used for practically all com- 
mercial purposes, provided the gas furnaces are designed 
with a view to the greatest economy. But there are 
instances where gas is infinitely cheaper, cleaner and more 
suitable in every way. The exception is with large 
furnaces when immediate contact of flame with refractory 
material is difficult. 

A wRrITER of an article on “‘ Steam Turbine Running ” 
has recently pointed out that the water gland packing 
ensures a perfect closing of the turbine, but the runner, 
forming a little centrifugal pump which forces the water into 
a circumferential sealing space, absorbs a certain amount 
of power. Besides, if the water is not perfectly clean, 
it will deposit scale in the glands, which has to be removed 
—sometimes frequently. Finally, the water which passes 
into the turbine will evaporate there, and may cause the 
formation of a considerable layer of scale on the blades, 
with a very detrimental effect on the steam consumption. 
The water supply must be carefully regulated to keep the 
leaking quantity as small as possible. To avoid evapora- 
tion in the glands the temperature should be the lowest 
obtainable. The water should come to the glands with a 
few pounds pressure. 

TiTaANtIuM has been suggested and tried to a limited 
extent as a material for filaments for electric glow lamps, 
the processes of manufacture and use being covered by 
numerous patents. It is claimed that it gives a high 
candle-power efficiency, and is less sensitive to variations 
in voltage than other filaments. A trial lot of about 
1000 of these lamps was produced in America in 1906. 
A suitable means for the production of such filaments is 
to force a colloidal solution of titanium hydroxide through 
a small nozzle, and after drying the fine thread thus pro- 
duced to reduce it in hydrogen to the metallic state. 
It is interesting to note that should there be the slightest 
trace of carbon present in the filament, such as may get 
into it from the vapourised oil from the pump during 
exhaustion, the efficiency of the lamp will be so impaired as 
to make it practically useless. 


THE power which is required to drive a rolling mill 
naturally varies rapidly between wide limits, while the 
condition that power should be generated cheaply is, 
that the demand made for power on the generating plant 
should be maintained steadily at the full capacity of the 
generating plant.. To ensure that the working costs of 
a rolling mill should be low, means must be found for 
reducing the fluctuations in the power required to drive 
the mill, care being taken in doing this that the capital 
cost of the plant is not unduly increased nor the possible 
output reduced. The variations in power are reduced 
by employing a fly-wheel in conjunction with an electric 
motor which is used to drive a rolling mill, and by pro- 
viding some device for reducing the speed of the motor 
and fly-wheel to enable the fly-wheel to give out some of 
its stored energy when the demand for power is great, 
so as to reduce the power which has to be furnished by 
the motor. When the demand for power is small, the 
motor will speed up the fly-wheel, thereby replacing its 
stored energy ; this increases the power which the motor 
has to supply when the demand made by the mill is small, 
and therefore reduces the total variation in power. In 
making the above general observations, it must be borne 
in mind that the character of the variations in the power 
required to drive the rolling mill depends on the type of 
the mill to be driven. 


In the ordinary practice of zinc smelting the tendency in 
Europe during recent years has been to drive the furnace 
harder and harder. A furnace temperature of 1400 deg. 
Cent. was once thought to be high, but now 1500 deg. 
Cent. and upwards is reported. Such high temperatures 
imply, of course, the necessity for much more substantial 
furnace construction and a high class of refractory material. 
Naturally, the average life of the retorts is reduced. 
The actual smelting temperature, i.e., the temperature 
inside of the retort, is about 100 deg. to 200 deg. less than 
the furnace temperature. In this particular the electric 
furnace has the advantage that the full temperature 
of the furnace is realised in just the place where smelting 
is to be done. The amount of zine remaining in the 
residuum, whether the latter be an ash (loose or clinkered) 
or a slag, depends primarily upon the temperature of the 
smelting and the fluxing of the ore. Conditions favourable 
to low zine retention are high temperature and highly 
calcareous slag. It is possible to discharge from the elec- 
tric furnace a slag containing less than 1 per cent. of zine. 
Such slags have been made at McGill University, and other 
experimenters also have done so. The ability to do this 
does not, however, imply either commercial feasibility 
or advisability. It may be impossible to maintain 
a furnace in continuous operation under the conditions 
necessitated by the production of such a slag. This 
matter has not yet been worked out. 





MISCELLANEA. 


THE Marconigraph for September contains an interesting 
article describing a new wireless compass which has been 
developed at the Marconi Works. Briefly, this compass 
not merely enables a ship to ascertain its position in foggy 
weather, but enables it to obtain the direction of another 
vessel within a certain radius. We hope to refer to this 
more fully on another occasion. 


DuRiNnG last month there were ten launches from the 
various shipbuilding yards on the Tyne, the vessels con- 
| sisting of seven cargo steamers, a torpedo-boat destroyer, 
and a floating dock in two sections. There were three 
launches in the corresponding month of last year. Since 
the beginning of the year fifty-nine vessels have been 
launched, as against seventy-eight in the corresponding 
period of 1911. 


As a fuel, natural gas is burned in almost exactly the 
same way and with almost the same appliances as manu- 
factured gas. It may be used in the ordinary gas range, 


hot plate, water heater, or other gas burning appliances, 


the only change necessary being that because of the higher 
pressure the gas orifices should be smaller, and because 
of the higher heating value less gas is necessary to produce 
the same results. The application of naturai gas to coal 
burning installations of all kinds is very simple and, as a 
rule, very efficient. 


It is estimated that 25 per cent. of the industrial acci- 
dents are due to insufficient illumination. This is par- 
| ticularly true where workmen pass from daylight to places 
lighted artificially. The artificial light may be sufficient 
for those accustomed to it, but the eye does not respond 
immediately to the change in light when passing from a 
very bright illumination to a place lighted at low intensity. 
It is therefore important that lamps be placed along walk- 
ways and thoroughfares rather than distributed uniformly 
over the whole floor. 

On the authority of the German Consul at Barcelona, 
the Electrical Review states that there is a large demand in 
Spain for electrical apparatus, such as dynamos, motors, 
incandescent lamps, transformers, &c., and that there are 
excellent opportunities for doing business, especially in the 
case of the lighter machines weighing up to 8 cwt., as well 
as in the case of small electric fittings. Particularly 
noticeable is the great increase in the use of electric incan- 
descent lamps, in which it is stated that there is a large 
import trade to be done, in spite of the increasing number 
of works manufacturing these articles in Spain. 


FroMarecent consular report some idea may be obtained 
of the importance and growth of the trade in motor 
vehicles in Brazil. The following figures, taken from the 
report referred to, relate to all kinds of motor-driven 
conveyances, and show the total importations for last 
year, and the countries where they were produced :—France 
sent 97, costing £22,117; America, 83, costing £16,483 ; 
Italy, 64, costing £18,028 ; Germany, 30, costing £16,179 ; 
Great Britain, 10, costing £5044; Belgium, 8, costing 
£2463. It is stated that the demand for light cars of about 
15 to 20 horse-power is steadily increasing. Reference 
is also made to the increased facilities afforded by the 
recently passed Road Law. This is of such a nature as 
to give further impetus to the trade in motors. 


WE learn from Electrical Engineering that Dr. C. B. 
Morrey and Professor F. C. Caldwell, of the Ohio State 
University, Columbus, have carried out some experiments 
on the electrolytic purification of milk by causing it to 
flow through a succession of metal vessels, forming elec- 
trodes of opposite polarity. In a sample of milk con- 
taining 19,480,000 bacteria per c.c., an application of 
2.5 ampéres at 2000 volts alternating current for fifteen 
seconds reduced this number by 99.97 per cent. Another 
similar test showed a reduction of 98.7 per cent., and a 
third, in which the milk was inoculated with diphtheria 
bacteria in very large numbers, showed their practically 
complete destruction. Chemical examination of the milk 
showed no changes which would account for the sterilisa- 
tion, nor could this be accounted for by the heating which 
took place. 


A FRESH method of pouring concrete for the erection of 
reinforced concrete buildings is being used at Vancouver, 
B.C., in a nine-storey apartment house at the corner of 
Beach-avenue and Gilford-street. According to the 
Builder, the system consists of mixing the concrete in the 
usual way and then hoisting it by means of a skip to a 
height of about 30ft. above the place where it is to be used. 
The concrete is then poured into a hopper connected with 
which is a pipe. The concrete flows through this pipe by 
means of its own weight to the point where it is to be used. 
The end of the pipe is swivelled so as to permit of its being 
brought to bear on any part of the building. There are 
several advantages claimed for this system over any pre- 
viously used, one of the greatest of which is that the con- 
crete flows with such force that it packs in the moulds 
very much more tightly and evenly than was the case when 
the concrete was poured from a short distance into the 
moulds. Another advantage is the saving in time, and by 
doing away with a large number of wheelbarrow men a 
great saving in wages is also brought about. 


Tue Birmingham gun trade is exceedingly active. 
According to the Manchester Guardian, there is not much 
Government work in hand, but sporting guns cannot be 
turned out fast enough, as makers are very much handi- 
capped by a scarcity of labour. Hundreds of men might 
be found work if they could be obtained. During the 
depression of the past few years apprentices could not be 
induced to learn the trade in consequence of the low wages 
which prevailed, and now skilled workmen are scarce. 
For several years the home market has been flooded with 
cheap continental guns at a price which local makers could 
not touch, but now the tide has turned in favour of the 
superior British-made gun. The extent to which the 
Birmingham gun trade has suffered.may be measured 
from the returns of the local Proof-house, which show 
that last year 63,166 single muzzle-loading guns were 
proved, as compared with 167,785 in Belgium, which is 
the greatest competitor in the gun trade. In single 
breech-loading guns the comparison is more striking. 
The returns show Birmingham 2396, Belgium 32,645, 
The figures for double breech-loading guns are 26,317 
and 226,889 respectively. 
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Beauty and the Engineer. 


THE subject which Prof. Barr took for his address 
to Section G of the British Association has rarely been 
discussed so fully by presidents of engineering socie- 
ties. Utilitarian or purely scientific questions more 
frequently provide the text for such discourses, and, 
if we may believe Prof. Barr, it is only because these 
have all been used up that he has found himself com- 
pelled to explore a new field. Whilst many may re- 
gret that he has not put at the disposal of the world 
his accumulated experience in a particular branch of 
engineering, few who take the small amount of pains 
required to read his short address will deny that it is 
excellent in itself and may lead to fruitful issues. 
Beauty and the Engi- 
the artist will modify the title in accordance 
To him all the works 
He is as 


; neer;” 
with the familiar nursery tale. 


fit the world for its constantly changing conditions 
}as Ruskin was. Prof. Barr is in a different category. 
| Whether he is an artist or not, we do not know ;_ but 
| we do know that he is an engineer, and when he speaks 
to us of the connection between engineering and beauty 
we feel we are listening to a man who has a sympa- 
thetic feeling with the ‘limitations iron and steel and 
brass and concrete impose on the man who handles 
them. 


It is held by many people that “ handsome is as 


| handsome does”’ includes a complete philosophy of the 


beautiful in the useful arts. If anything is entirely 
fit for its purpose, then it is of necessity beautiful. 
Fitness is held to be the criterion of beauty. The 
measure of truth in this maxim has unfortunately 
given it a vitality it does not merit, at least when 
applied to the products of the engineer. Of many 
machines it is perfectly true. A well-designed tool, 
for example, shows in every line and curve the 
uses to which it is to be put and the stresses 
it is designed to meet. There is to our eyes 
no part not in just proportion with its fellows. 
Hence it is beautiful. But if we take such subjects 
as ships, locomotives, or bridges, we find it impossible 
always to defend the maxim, save under one con- 
dition. If we will start with the assumption that the 
ships, locomotives, and bridges are designed for 
ugly—in a wide sense—utilitarian uses, then the fitness 
of an ugly structure cannot be gainsaid. We may 
call modern naval warfare ugly and unromantic, 
then it is right that the modern battleship should 
look as it does, ugly and unromantic ; we may say 
that the hauling of a two thousand-ton train across a 
continent is “ base, mechanical,” and the American 


| monster locomotive becomes a thing of beauty and 
the fit 


creature for the purpose; we may say 
that the carrying of a railway across rivers is ugly 
work, and a through girder bridge becomes beautiful 
from its mere fitness to associate with a railway, 
But Prof. Barr, we think, would be the first to oppose 
such a degradation of engineering. He would point 
to some of our ships, some of our engines, some of 
our bridges, and claim that they were beautiful both 
as objects to the eye and as realising the wants they 
were designed to fulfil. He takes the optimistic view 
that it is only because they are still ignorant of all 
the qualities of the materials at their disposal that 
engineers design ugly things, and he points to the 
fact that whereas there is a long tradition for the use 
of stone, there is little or none for the use of iron. 
He holds, we understand, that when we are saturated 
with the knowledge of steel as the old builders were 
with the knowledge of stone, we shall turn out 
structures as beautiful in their way as the stones are 
in theirs. This is a hopeful view that we do our 
best to share with him, but we cannot shut our eyes 
to the difficulties. The builder in stone was forced 
to adopt certain forms by the fact that his material 
could only be used in compression, The builder in 





iron has no such limitation. His material will stand 
extension and -compression equally well, with tke 
result that such an artistic abomination as a plate 
girder bridge is sound engineering—something abso- 
lutely fitted for the purpose it is designed to serve. 
With such materials as we have to use beauty does 
not come naturally ; with stone to a great extent it 
did. Consider such an item as a flying buttress of 
stone. It has to be curved or it will not support its 
own weight, and the more graceful the sweep the more 
fitly it serves its purpose. A buttress of iron asa rule 
fulfils the conditions if it is straight and ungraceful. 
If we are to see beauty in structures of iron we must 
divorce from our minds all preconceptions based on 
structures of stone, and here, again, we are at a dis- 
advantage. The builders in stone, so the architects 
tell us, derived many of their ideas from preceding 
constructions in wood ; but to the engineer is denied 
the liberty of copying or adapting in iron things that 
have been appropriated by the stonemason. Even 
ornaments which the stonemason took from the 
carpenter the iron mason is not allowed to adopt ; 
he must thrash out for himself a new kind 
of decoration. The ornamentation of iron and 
steel structures, and particularly the covering of 
iron structures with stone, will always. be a vexed 
question. Possibly Dr. Barr comes as near the 
truth as it may be reached when he says that 
‘ Decoration, at least on anything like traditional 
lines, is wholly incompatible with the best possi- 
bilities of steel as a structural material.” If 
iron is to be decorated it must be decorated in its 
own way; we must not reproduce stone ornaments 
in iron. But even there we are not on safe ground. 
Cast iron, for example, has many characteristics in 
common with stone, and many stone designs may 
appropriately be reproduced in metal. Then, again, 
it must be remembered always that iron and steel are 
highly corrodible materials, and that, unlike the corro- 
sion of stone, rusting brings ugliness as well as danger. 
The engineer must therefore provide some covering 
for his structure. He must either paint it or enclose 
it in some material more resistant than itself. It is 
common to hear such covering condemned because 
it takes no part in the stresses that have to be met. 
Artists forget that metal is rapidly subject to influences 
from which stone suffers but slowly. There is a new 
condition with which they are not acquainted, and 
they condemn because they have not fully appreci- 
ated the meaning. Even Dr. Barr abhors cast 
iron coverings of steel structures, possibly without 
sufficiently considering that the higher resistance of 
cast iron to corrosion has led to its adoption. 

But after all is said and done, and after we have 
examined Prof. Barr’s address critically, we find our- 
selves bound to agree with him that in the matter of 
artistic treatment of iron and steel the engineer has to 
work out his own salvation. We are only at the 
beginning of a new iron age, and before the age comes 
to an end art in iron will have reached as high an 
embodiment as art in stone. Whether it will be 
effected by the influence of the builder in stone as 
he in his turn was influenced by the builders in wood 
and earth who preceded him remains for the future 
to disclose. The Gothic style, Ruskin tells us, 
expresses the ‘“ mental tendencies” of the age in 
which it was developed. In the same way structures 
of iron and steel express the mental tendencies of 
the present age. But the age of building in iron 
is young, and that of building in stone was old 
when the Gothic style was born. In the course 
of years, perchance, great works in steel will reach 
as high a beauty and as great a reputation as Gothic 
architecture. Even now we may claim that here and 
there, as, for example, in the Forth Bridge, engineers 
have built things of which no future generation will 
make them ashamed. * There are many,” said the 
President, in one of the numerous witty and illuminat- 
ing passages of his address, ** who have a rooted convic- 
tion that structures in steel can never be so beautiful as 
those instone. This I believe to be altogether wrong. 
It arises partly from the crudity of design that charac- 
terises most of the steel structures that have yet been 
erected, and partly from preconceived notions as to 
what is fitting in proportions and massiveness. We can 
quite imagine that a native of the Congo region whose 
notions of the proportions suitable and comely for a 
quadruped were founded on his familiarity with the 
hippopotamus would, at first sight, consider the race- 
horse sadly lacking in substance and solidity, but in 
time he might come to recognise some measure of 
gracefulness in a creature that has been developed 
to meet requirements that hitherto he had not fully 
considered. Mr. Wells has said in his “ New Utopia,’ 
‘the world still does not dream of the things that will 
be done with thought and steel when the engineer is 
sufficiently educated to be an artist, and the artistic 
intelligence has been quickened to the accomplishment 
of an engineer.’ But we need not postpone, till the 
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advent of a complete Utopia, the full realisation of 
our duty to practise our profession as far as in us lies, 
with due regard for the material interests and the 
esthetic susceptibilities of all who can be affected by 
the works for which we are responsible.” 


The Military Aeroplane Competitions. 


We do not know exactly by what methods the 





judges in the military aeroplane trials arrived at their 
decision as to the awarding of the prizes. It may 
be that a report will shortly be published by the War- 
office on all the aspects of the competitions, and if 
this should be so some interesting and valuable 
information will doubtless be afforded the serious 
student of aeronautics. For the time being we have 
to content ourselves with the mere statement of the 
judges’ awards and with such particulars of the trials 
as have been unofficially made public during their 
course. Such information is, however, fairly detailed, 
and, in default of an explicit statement from the 
judges on the subject, it may be worth while to glance 
broadly at the results and to consider in what respects 
they are in agreement or disagreement with the 
official awards. 

At the outset let us remember that the problem 
set the judges of discriminating between the attain- 
ments of the two dozen or so machines taking part 
in the competition was an exceptionally difficult one | 
to solve to the satisfaction of all concerned. The | 
keynote to the whole competition was the discovery 
of that machine which was best fitted all round for | 
the duties which will conceivably fall to the lot of the 
military aeroplane in time of war. Ordinary com- 
mercial standards therefore did not apply. It was 
not a question of singling out the fastest machine or 
the one capable of lifting the greatest weight, or even 
that which was the most economical or possessed 
the greatest efficiency. All qualities desirable from 
the military point of view had to be taken into con- 
sideration, and the machines judged accordingly. 
When it is remembered that after nearly a century 
of discussion we are still undecided as to what is the 
true measure of the “ performance” of a railway 
locomotive, some faint idea will be obtained of the 
extraordinary difficulty attendant upon the proper 
estimating of the “performance” of a military 
aeroplane. In the long run our trust must be placed | 











Mr. Cody’s 9 gallons were only exceeded by the 9.8 
gallong of the British Deperdussin. All the other 
machines, ‘so far as their records are available to us, 
consumed less, the best performance under this head 
being the 4.03 gallons of the Avro biplane. Mr. 
Cody’s engine requires very little lubricating oil— 
0.42 gallon per hour—but, even making allowance 
for this, his combined consumption of petrol and oil 
per hour was more than twice that of the Avro biplane, 
and considerably more than that of the Blériot mono- 
planes and the Maurice Farman biplane. Finally, 
the power required to drive the Cody biplane and 
therefore, presumably, the price of the whole machine 
is greater than that of any other entered for the 
competition, while, its maximum speed, 72.4 miles 
per hour, although high, was excelled by the Hanriot 
monoplane, 75.4, and the Bristol monoplane, 73.0 | 
miles per hour. 

In what respects, then, can Mr. Cody’s machine 
and its performance justify the judge’s awards ? 
So far as numerical data are concerned there are only 
a few minor points and one important point wherein 
this aeroplane demonstrated its superiority over all 
others entered. The minor features relate to the 
consumption of lubricating oil per hour (0.42 gallons), 
the length of run required to stop the machine on 
smooth turf (30 yards), and the length of run to stop 
on a ploughed field (33 yards). In these three respects 
the Avro biplane was not sensibly far behind the Cody 
machine. In order, this biplane’s performance was 
0.5 gallons per hour, 47 yards, and 46 yards. The 








important point of superiority relates to the range of 
speed possessed by the winning machine. Its maxi- | 
mum speed, as we have already said, was 72.4 miles | 
per hour. Its minimum speed—an important feature | 
from the military point of view—was 48.5 miles per | 
hour. It could therefore decrease its fastest speed 
by 33 per cent. No other competing machine with a | 
maximum speed of 70 miles per hour and over could | 
decrease its fastest speed by more than 20.6 per cent.; 
indeed, in one such instance—that of a Bristol mono- | 
plane—the range of speed was only from 70.5 to | 
68.3 miles per hour. 
We thus see that the Cody machine cannot, on the | 
evidence of numerical data alone, be regarded as 
vastly superior to all its competitors. We have | 
every faith, however, in the judges’ opinion, and are | 
certain that if their detailed decisions are published | 


under water ; in some cases the hay and corn sheaveg 
have been entirely washed away and carried down the 
rivers, and less and damage incurred to the extent 
of many millions of pounds. The Nene, the Ouse 
and the Welland valleys have been converted into 
lakes, the roads and houses in the villages being sub- 
merged over many hundreds of square miles. The 
railway from Bourne to Sleaford, where it passes 
through Bourne Fen, was placed under water, and 
traffic stopped; in the village of Billingborough 
the streets were converted into water-courses. At 
Peterborough the river Nene rose 15ft. above its normal 
level. In the early part of the year complaints were 
very common as to the want of rain, and drought 
more or less prevailed. With August, however, 
there was a change, and there were only four days 
in the month on which rainfall was not recorded. At 
Norwich an unprecedented quantity of rain fell, 
amounting to 7.34in. in twenty-nine hours, which is 
about equal to one-fourth of the average annual 
supply of that district, the mean fall for August being 
1.25in. This fall is nearly as much as that at Seath- 
waite in Cumberland, which is reported to have the 
heaviest rainfall of any part of England. This ex- 
cessive fall of rain, however, fortunately was spread 
over a limited area, the fall for twenty-four hours 
which was 6in. at Norwich, being for the same period 
3.70in. at Yarmouth, 2in. at Cambridge, and 2.5in. 
in Lincolnshire. The result of this heavy fall of rain 
was that some of the streets in the town were covered 
with water to a depth of from 8ft. to 10ft. and 10,000 
of the inhabitants were rendered homeless. ‘The 
electric light works and the tramways were sub 
merged, and the town fora short time was in darkness. 


The railway service, both on the Great Northern 


and Great Eastern railways between London and 
Norwich and the east coast towns was entirely stopped 
for three or four days; and on some of the branch 
lines has not yet been resumed. Many of the bridges 
have been washed away, the embankments have 
subsided in places, and even some of the stations were 
under water. The estimated cost of repairing the 
damage done to the county roads and bridges is put 
at £27,000. At the seaside pleasure and health 
resorts the rainfall and sunshine records for August 
show about a proportionate excess of the former to 
a deficiency of the latter; the rainfall records being 
the highest and the sunshine records the lowest ever 


solely in the capacity of the military judges to form | it will be found that Mr. Cody’s biplane possesses | recorded, the rainfall at ten towns in the south of 
their conclusions, not from the analytical examination | certain numerically un-measurable features—among | England varying from 9.47 to 5.28in. 


of any set of figures, but from their general impres- | 


which, no doubt, will be its great overall strength and | 


With this disastrous state of affairs the question 


sions. It is satisfactory to learn from those who | its great stability—such as will more than justify | naturally arises as to what means are available to 
actually took part in the trials and from others | their awards. In the meantime it may be mentioned | prevent future flooding. In many districts very 
qualified to form an opinion that in this respect the | that the Royal Aircraft Factory’s biplane B E, | extensive improvements have already been carried 
utmost reliance was felt in the officers appointed to | performed many parts of the tests, although it was | out in the main rivers, and in the construction of new 
judge and in the fairness with which the whole com- | not entered, of course, for the competition, and that arterial drains. Thus, on the Ouse in Norfolk some 


petition was conducted. In awarding both the prize | 
open to the world and that confined to British sub- | 
jects for machines built in this country to Mr. S. F. 
Cody the judges have clearly based their decision 
on something more than what can be measured by 
mere numbers. For instance, it may be noticed that 
the assembling of Mr. Cody’s biplane occupied 
1h. 35 min. and engaged the attention of six men. 
There were at least twelve other machines which in 
this respect may be classed as superior to Mr. Cody’s. 
Two notable instances of superiority are afforded 
by the Avro biplane—14 min. 30 sec., with six men— 
and the Hanriot monoplane—1l4 min. 43 sec., with 
five men. Again, in the matter of dismantling for 
transport and subsequent reassembling, Mr. Cody’s 
machine was by no means first. With six men the 
first operation absorbed 21 minutes and the second 
30 minutes. There are at least three performances 
superior to this, notably the 12 minutes, 11 minutes, 
and six men of the Avro machine and the 13 minutes, 
18 minutes, and five men of the Hanriot. It may 
further be noted under this head that the Cody 
biplane had to be transported in three separate 
units, and that it was heavier than any other entered. 
In several other respects the winning machine was 
surpassed by its rivals. In the matter of rising from 
harrowed land the length of run required, 320 yards, 
is actually the longest recorded in the provisional 
results so far available. The best performance in 
this test was the 132 yards of the French Deperdussin 
monoplane. No machine, it is noteworthy, came up 
to the standard demanded by the War-office, to wit 
100 yards. The rate of climbing 1000ft. specified 
in the conditions of the competition was to be 200ft. 
per minute. Mr. Cody’s machine performed this test 
at a speed of climb of 288ft. per minute. But at least 
three machines excelled this figure, a notable case 
being the Hanriot monoplane, with 364ft. per minute. 
As regards the consumption of petrol per horse-power 
hour, Mr. Cody’s 0.6 pint was surpassed by the Avro 
biplane’s 0.495 pint. A fairer criterion, however, 


of petrol consumption on an aeroplane is obviously 





In this respect 


the total amount consumed per hour. 





this machine proved itself superior to Mr. Cody’s 
in at least two respects. Its speed of climbing 1000ft. | 
was at the rate of 365 ft. per minute, as compared with | 
Mr. Cody’s 288. Its slow speed was 40 miles per hour, | 
and its maximum 70 miles per hour. It could thus | 
decrease its highest speed by 43 per cent., as compared | 
with Mr. Cody’s 33 per cent. All things considered, | 
then, it can be held that for all-round military work 
Mr. Cody’s biplane is probably the best in existence 
in this country at the present moment, but that for 
many specialised duties its qualities can easily be 
matched and surpassed by machines of other types. 


Rain and Floods. 


Ir is over thirty years since weather conditions 
approaching those that have recently been experi- 
enced prevailed. For several years in succession, 
between 1875 and 1883, the rainfall was much above 
the normal, and the same reports as are now being 
recorded as to damage to crops, and the low land being 
under water, and pitiful tales about sheaves of corn 
floating in the fields prevailed. Since then the rainfall 
has generally been below the average, and dry seasons 
have prevailed. The present year, however, beats 
all records as to the quantity of rain that has fallen, 
and the loss that has been incurred by the farmers. 
From all parts of the country without exception 
there is one universal wail as to the losses that have 
been sustained, not only by the flooding of the land 
and the loss of crops, but by the disease that has 
fallen on the potato crop owing to the constant wet. 
This loss has been most felt on the low-lying districts 
on the east side of England. There are probably 
more potatoes grown in the Fen district of Lincoln- 
shire and on the land bordering on the Trent than in 
any other part of the country. In the district lying 
between Spalding and Holbeach it is estimated that 
there are from 60,000 to 70,000 acres under potato 
cultivation, and a very modest estimate puts the loss 
over this area at £100,000. In many parts of the low 
districts in Lincolnshire, Cambridge and Huntingdon- 








shire the fields over many square miles have been 


years since a new channel was made for the river 
above Lynn by constructing the Eau Brink Cut in 
place of the previous winding and imperfect channel ; 
and subsequently by opening out the Marsh Cut 
below Lynn. In 1884 a report was obtained by the 
Bedford Level Commissioners as to the improvement 
of the channel of the river between the Eau Brink 
cut and Denvier sluice, the estimated cost of this 
work being £330,000, which would involve a rate 
on the land benefitted of 1s. 7d. per acre. Also 
a further report was obtained as to the improvement 
of the river above Denvier sluice, so as to give relief 
to the neighbourhood of Huntingdon, but the large 
amount of taxation that would be involved in carrying 
out these schemes caused the matter to remain in 
abeyance. The greater part of the low-lying fen- 
land, both in Norfolk and Lincolnshire, depends 
upon steam power to keep the land clear of water, 
but a limit to the capacity of this means of voiding 
the water arrives when the river into which the 
water is pumped becomes bank full. In the Witham 
district lying between Lincoln and Boston, an Act 
was obtained in 1880 for improving the outfall of 
the river, and £156,000 was expended in improving 
the tidal channel below Boston and the sea, and in 
making a new cut for carrying the channel into deep 
water. The work was carried out by a joint commission 
representing the Witham and Black Sluice drainage 
districts, and the Boston Harbour Commissioners. 
The benefit of this measure has been fully felt during 
the recent floods. Both the Nene and the Welland 
have also had large sums of money expended in 
straightening and improving their outfalls. The 
great difficulty in improving rivers of this character 
is in dealing with those parts which pass through 
town districts, and the cost of widening the road 
bridges and other works, and the enormous outlay 
that would be involved in making the necessary 
alterations. There is also the fact to be taken into 
consideration that if a waterway is of sufficient 
capacity to carry off the excessive floods, which, it must 
be remembered, only occur at long intervals, it would 
be too large to be kept scoured out when the downfall 
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water was scarce, and would be liable rapidly to silt up. 
There is no special authority in existence charged 
with the care of the arterial rivers of this country. 
Such powers as do exist relate only to the control of 
navigable streams by the Board of Trade, to local land 
drainage by the Board of Agriculture, and to pollution 
of rivers by the Local Government Board. Where 
Jevislation does exist it only applies to one section 
of a river; and in many cases the banks of the river 
are vested in one set of commissioners and the channel 
for part of its length in either drainage or navigation 
trusts. There are between 2000 and 3000 private 
Acts dealing either with drainage or navigation. 
The local authorities that would appear to be most 
competent to have this duty imposed on them are 
the County Councils, but a river in its course may 
pass through more than one county, and to put the 
matter in their hands would only be adding to the 
present confusion. When the previous wet period 
prevailed very considerable attention was devoted 
to the subject of River Conservancy, and a Royal 
Commission was appointed in 1877 to inquire into 
the subject. A large body of evidence was collected 
from engineers experienced in drainage matters, the 
officers of the various drainage trusts, and others 
having special knowledge of the subject. The report 
of this Commission advised that each catchment area 
of the arterial rivers should be placed under the 
charge of a single body of conservators elected for the 
purpose, who should be responsible for maintaining 
the river from its source to its outfall in an efficient 
state. Tributary streams to be entrusted to district 
committees. The rates for defraying the cost of 
carrying out the necessary works to be distributed over 
the whole area of the watershed of the river, the basis 
of taxation being the rateable value of all land and 
buildings within the area; the districts below flood 
level being rated at a higher rate than those above. 
Bills were subsequently introduced both by the 
Government and by private members for putting 
into effect these recommendations. By the Bill 
introduced by the Government the watershed of each 
river was to be divided into three parts, high, medium, 
and the land below flood level, each paying a different 
scale, the high land being put at one-tenth of that 
paid by the low land. Owing to the difficulty of 
dealing with the matter and the passing away of the 
wet period the matter was allowed to drop, and no 
steps have since been taken to revive the subject. 
The enormous losses that have been recently incurred 
by agriculturists, estimated at tens of millions of 
pounds, cannot but result in the ruin of large numbers 
of farmers and small holders, and will be felt by 
labourers and tradesmen throughout all the land. 
It is only within the last few years that agriculture has 
begun to recover from the losses incurred thirty years 
ago, and farming has begun to have a more cheerful 
prospect, but this season has once more placed rural 
England in despair. The matter is so serious as to 
be one of national urgency, which ought without 
delay to be taken in hand by the Government so 
that some plan of river control that may prevent as 
far as possible similar disasters in the future may be 
formulated. , 





LITERATURE. 


Columns and Struts: Theory and Practical Design. 
By William Alexander, M. Inst. C.E. London: E. 
and F. N. Spon, Limited, 57, Haymarket. 


THE failure during construction of the Quebec Bridge 
in August, 1907, focussed the attention of the engi- 
neering profession throughout the whole world upon 
the question of the correct design of struts. The 
results of tests on columns made by experimenters in 
this country and abroad, and interpreted by various 
authorities during the last few years, have added 
something to the available knowledge regarding the 
behaviour of long compression members. In this 
book the author places on record an analysis of the 
stresses and strains produced in long columns and 
struts when loaded, as determined by purely theo- 
retical reasoning. He covers the field with such 
completeness and regard for minute detail that the 
investigation may justifiably be said to clear the 
ground in so far as theoretical research is concerned. 
Although the work is necessarily of a highly theo- 
retical character the reasoning is worded with a sim- 
plicity which will make a strong appeal to engineers in 
practice, and the accuracy of the wording throughout 
will inspire confidence in those sections of the book 
which are of such an abstruse character that many 
readers will be inclined to accept the results without 
following step by step the reasoning which leads up to 
them. 

The author’s developments of the various existing 
formule are clear and concise, and serve as a useful 
reminder of their limited value in consequence of the 
absolute dependence of the various constants con- 
tained in them upon the results of suitable practical 
experiments. Euler’s formula is shown to give the 








minimum load which will cause a particular column to 
bend, and not, as frequently assumed, the breaking 
load. The latter, when determined by experiment, 
has generally been found to exceed the values obtained 
from this formula, in the case of relatively long 
columns which will sustain a considerable amount of 
bending without breaking, while for very short 
columns Euler’s formula gives results exceeding the 
ultimate compressive resistance, indicating that such 
columns would crush before bending commenced. 
The determination of the amount of permissible 
bending as a function of the ultimate strength of the 
material minus the direct stress constitutes the 
author’s method of building up a theoretically exact 
expression for the breaking load of an ideal column 
independent of constants other than those appertain- 
ing to the geometrical form of the section. The effect 
of the form of the cross section upon the strength of a 
column is very completely investigated in Chapter 
IIT., ‘‘ Moment of Inertia of Section,’ and the fol+ 
lowing chapter, “ Properties of Various Column 
Sections,” many interesting and hitherto unsuspected 
phenomena being brought to light in the process. 

In these early chapters the author emphasises the 
effect of the various approximations made in the 
derivation of existing formule, and points out the 
errors these may lead to. As a preliminary to the 
consideration of ‘‘ Elastic Curves of Bending,” 
on a rigidly exact basis, the previous chapter is 
devoted to the evolution of “ Elliptic Functions,” 
logarithmic tables of which are given at the end 
of the chapter, but this investigation possesses 
only an academic interest, because, as the author 
shows, the errors introduced by the use of Euler’s 
curve of bending, in place of the true elastic curve, 
are quite negligible. Much confusion is occasioned by 
the want of uniformity in formule and tables put for- 
ward by various authorities, in the manner of dealing 
with the different conditions of the ends of columns. 
In commercial tables of breaking stresses correspond- 
ing to varying ratios of length to least radius of 
gyration, the length is generally measured between 
‘fixed ends.” Some authorities have suggested 
using the ‘‘ free length’ between adjacent points of 
contraflexure, this being the actual length in the case 
of a column with perfectly rounded ends. The author’s 
calculations are based on half this length correspond- 
ing to the worst condition of a column fixed at one 
end and entirely free from constraint as regards 
position and inclination at the other end. This 
practice has been adopted in some other recent text- 
books, and Mr. Alexander distinguishes the various 
other commonly occurring conditions by type numbers 
2, 4, &c., which serve as factors for comparing the 
lengths of columns which shall be of uniform strength 
for a particular cross section when working under the 
various conditions. The real need is for standardisa- 
tion, so that different results may readily be compared 
one with another. 

In Chapter VII., “The Design of Sections of 
Struts,” the author considers the effect of eccentric 
loading, inaccuracies of workmanship, and inequalities 
of material, and shows that it is these departures from 
ideal conditions which make the introduction of 
constants, determined empirically from the result of 
tests, necessary. The value of these constants to suit 
practical conditions, as indicated by the results of 
various series of tests referred to in the chapter, is 
determined as a sub-multiple of the geometrical 
properties of the section upon which the effect of 
departures from ideal conditions is shown to depend. 

Some of the disadvantages and defects of commonly 
occurring column sections are pointed out in Chapter 
VIII., ‘“‘Some Practical Points Affecting Design,” 
and the following chapter on “ Local and Auxiliary 
Flexure.” In Chapter X., “Shearing Stresses and 
Braced Struts,” the shear stress in a braced strut is 
shown to be greater than the values obtained from the 
customary practice of assuming an equivalent uni- 
formly distributed transverse load which would 
produce the same maximum bending stress as the 
actual loads. More important still, the author points 
out that the common system of bracing, in which the 
length of the column is divided into rectangular panels 
each crossed by two diagonals, forms a complete 
frame which is capable of carrying a load quite apart 
from the main longitudinal members, and will there- 
fore do so to an extent depending on its ability to 
resist strain as compared with that of the principal 
members. In a subsequent chapter, “* The Failure of 
the Quebec Bridge, in 1907,” is attributed to the 
omission to provide for the stresses arising from this 
cause, in the bracing of the main compression booms, 
which was of the character described. 

Generally speaking, the problems considered apply 
only to struts of uniform section throughout their 
length, but in Chapter XI., “Struts with Varying 
Sections or Irregular Loading,” the effects of varying 
area of cross section and varying depth are briefly 
considered, together with the special problems pre- 
sented by the compression booms of open and plate 
web girders, and some cases of columns carrying loads 
on brackets fixed near the middle of their length. 

The last chapter contains a summary of the prin- 
cipal equations, a statement of the notation employed, 
and some practical examples. 

As the author remarks, the process of designing 
struts must be, in general, a tentative one, and as it so 
frequently happens that designs have to be prepared 
in a short space of time, there is little or no opportu- 





nity to consider in detail the comparative merits of 
many different sections or accurately to determine the 
most economical proportions of a particular section, 
to suit given conditions. Under these circumstances 
formule in which greater accuracy is obtained at the 
expense of increased complication are not likely to 
come into general use. The book, however, has a very 
real general value in pointing out common errors of 
principle, and in clearly explaining the limits and the 
proper use of existing formule, a particular value to 
those wishing to make a close study of column for- 
mule, and possesses the further merit of being written 
in an interesting manner. There are 267 pages of clear 
print, and, literally, ‘‘a hundred and one ”’ illustra- 
tions. 


The Effects of Errors in Surveying. By Henry 
Briggs. London: Charles Griffin and Co., Limited. 
Price 5s. net. 

To the mathematician the study of chance, pro- 
bability and error has long afforded an absorbingly 
interesting field for the exercise of his intellect. 
Much profound reasoning has been devoted to the 
subject. It has been analysed to a degree that 
would surprise the ordinary person greatly. Indeed, 
it may be safely said that the operation of these 
three elements is as well understood as that of the 
great and regular laws of nature. 

Unfortunately for the practical man, who, of course, 
is just as much interested in the subject as the 
mathematician—although his interest, perhaps, has 
a different motive—the investigation of chance, 
probability and error has hitherto been mostly 
conducted on a plane beyond his reach. Results 
of the greatest value to him in his work have been 
accumulated, but they have proved of little practical 
service because no one has taken the trouble to 
explain their practical bearing. This important work 
has now been performed by Mr. Briggs. It is true 
that he is concerned mainly with a very small portion 
of the field, namely, the errors of the surveyor—and 
in particular the mining surveyor. Still the laws 
of the subject are perfectly general and what can be 
said of measurements made in survey work can be 
applied with equal truth to measurements of length, 
weight, time and all other quantities expressible by 
a number. For instance, the drawing of a “ smooth 
curve’ through a series of plotted points possesses 
no justification whatsoever unless we take account 
of the laws of error. We believe that most inves- 
tigators would gain considerably under this head 
if they studied Mr. Briggs’s book—particularly his 
remarks anent the rejection of doubtful observations 
—although he does not specifically deal with this 
“smooth curve ”’ question. 

Viewing the book as it will appeal to the surveyor, 
we note that after a short introductory chapter 
and one on the analysis of error in general, the author 
settles down to discuss the surveying aspects proper 
to his subject. He commences in the third chapter 
with a disquisition on the best shape of a triangle, 
whether that triangle is to be used as an agent for 
transmitting distance, for transmitting bearing, 
for the measurement of area or other purpose. The 
best shape of a triangle, in which the unknown quan- 
tity to be computed is an angle, is not necessarily 
the best shape for a triangle from which a length or 
area is to be determined. In this chapter rules are 
given whereby the best shape may be found under 
any given conditions. The whole subject of course 
turns on the choice of a triangle of such a form that 
any errors arising in the measurement of the 
‘** knowns ”’ will have the least influence on the cal- 
culations involved in determining the ‘‘ unknowns.” 
In Chapter IV. the propagation of error in traversing 
is discussed, and in Chapter V. the results thus 
obtained are illustrated by their application to 
certain surveying problems. The sixth chapter 
deals with the propagation of error in minor triangula- 
tion. The book closes with a valuable summary 
of the results established, and a set of tables intendecl 
to facilitate the computation of the average error in 
surveys. 

The volume strikes us as in every way likely to be 
of the highest service to surveyors and others who are 
called upon to make accurate measurements of lengths 
and angles. In addition it should be in the hands of 
all experimental workers and certainly in the library 
of all technical colleges and training schools. It is 
a most able treatise and goes a long way towards 
filling an important gap in our technical literature. 
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SINGLE-PHASE RAILWAYS. 
No. XII.* 

WE have now described some of the principal single- 
phase railways which have been put into operation 
on the Continent, although we have by no means 
dealt with all of them. There are several other 
continental lines which we hope to consider, but in 
the next few articles we propose to deal with some of 
the work which has been carried out in America. 
Naturally, the first undertaking which claims atten- 
tica is the New York, New Haven, and Hartford 
Railway. 

In a letter to The Times for June 26th, the chief 
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of 21 miles to Stamford, a total distance of 33 miles 
from New York, this being the end of the initial 
installation of the single-phase system. Thus in the | 
case of this railway we have the undesirable conditions 
of a mixed system where the trains have to work | 
with both continuous and alternating current. 

As we have recently announced, it has been decided 
to extend the system from Stamford to New Haven. 
Thus when this is completed the electrified zone 
will extend from New York to New Haven, and will 
include the Haarlem branch, with its extensive goods 
yards. This latter branch, which is connected with 
the electrified main line at New Rochelle Junction, 
enables all shunting operations on the New Haven 
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nection to the Harlem River branch up to White 


| Plains, New York. We propose to consider the New 


York—Westchester line on a future occasion. T hrough. 


| out this extensive area, embracing in all over 300 


miles of single line, there is not a single sub-station, 


|The pressure on the overhead wire is 11,000 volts 
| and the periodicity 25 cycles per second. 


The overhead construction on the New Yo) 
New Haven, and Hartford Railway consists of a ste| 
contact wire ‘suspended every 10ft. from a copper 
wire, which is in turn suspended at intermediaie 
points from two steel catenary cables by triangul;: 
shaped hangers. These cables are supported apo 
insulators resting upon steel bridges spaved at 
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Fig. 87—SHUNTING LOCOMOTIVE, NEW YORK, NEW HAVEN, AND HARTFORD RAILWAY 


electrical engineer, Mr. W. S. Murray, said: ‘ Our 
power- -house contains cea ‘having a capacity of 
45,000 horse-power for the generation of single-phase 
current. -Our track equipment for 1913 will be 552 
unit motor cars, will be 151 units, and our engine 
miles. Our locomotive equipment, including multiple- 
and motor car capacity for developing power will 
aggregate 128,800 horse-power. The investment 
cost of the system will be between 75 and 80 per cent. 
of that required for an equal direct-current electrifica- 
tion. Our all-day efficiency is 15 per cent. higher 
than the direct-current third-rail system. These 
are some of the facts that indicate the faith the 
board of directors of the New York, New Haven, and 
Hartford Railway have shown in spending upwards 
of £3,000,000 on the single-phase system.” 
Practically all the railway service between New 
York and Boston. as well as the New England States, 


system to the west of Stamford to be carried out 
electrically. The branch adds some 200 miles of 
lines measured on a single line basis, to the 100 miles 
previously electrified. In our issue of August 23rd 
we mentioned that the New York, New Haven, and 
Hartford Railway has decided to electrify its main 
line between Boston and Providence, employing the 
single phase overhead system, as now in use and under 
construction between Woodlawn and New Haven. 
The line will consist of four tracks. A large power 
plant is to be built at Readville, Mass., for the opera- 
tion of the system. With the completion of the 
Boston-Providence section and the extension from 
Stamford East to New Haven, nearly half the distance 
from New York to Boston will be covered by electric 
trains. Pending the construction of a tunnel under 


Boston connecting the New Haven and Boston and 
Maine system, 


several lines at the South Station 











Fig. 88—INTERIOR OF 


is over four lines of this railway. The trains pass | 
into the Grand Central Station in New York City 
over the lines of the New York Central and Hudson 
River Railway, which is electrified on the continuous- 
current system, and works at a pressure of 650 volts. 

On leaving the Grand Central Station, the trains 
of the New Haven system pass over 12 miles of rails 


of the New York Central system, and are supplied | 


with continuous-current from a third rail. ‘The 2y 
then pass on to the New Haven rails at full speed, 
and receive alte rhating current at 11,000 volts from 
the overhead trolley wires, which extend for a distance 


* No. XI. appeared August 23rd. 


SHUNTING LOCOMOTIVE 


| the locomotives and motor coaches. 


| inanifested itself, 
| wire justifies its presence, and it is being used on the 
| New York, New Haven, and Hartford branch and the 


distance of 300ft. apart. A good idea of the overhead 
construction can be gathered from the illustrations, 
Figs. 89 and 91. As there are generally four sets of 
rails, and sometimes more, the light steel bridges are 
made to span all the lines and to carry as many sets of 
conductors as there are tracks. Stronger bridges, 
to which the catenary cables are anchored, are 
erected about every two miles. At certain points 
these anchor bridges are utilised to support block 
signals and to carry oil circuit breakers, which enable 
sections of the overhead wires to be disconnected. 
Under normal conditions all the overhead conductors 
and the supporting cables are connected together 
electrically, and to the power-house at Cos Cob. 

In a paper read some little time ago before the Ameri- 
can Institute of Electrical Engineers, the chief electrical 
engineer, Mr. W. 8S. Murray, drew attention to the 
beneficial results which have been obtained from the 
use of the steel contact wire, and it was shown that 
the wear on the wire after it had been in use for a 
period of thirty months was only -028in., which is 
practically 4-5 per cent. per year of half the diameter 
of the wire. This would appear to indicate that the 
life of the wire is over twenty years. But Mr. 
,Murray considers that it will last considerably 
longer than this, because, as the vertical diameter is 
decreased, the breadth of contact increases, thus 
diminishing the rate of the wear in a vertical direction. 

Mr. Murray also draws attention to the fact that 
the wire is practically free from corrosion, as it is 
constantly covered with a film of grease, a generous 
amount of this material being placed on the bows of 
The steel wire 
acts as a longitudinal spring of constant length, 


}and the tension only varies with the temperature. 
| Since 


the coefficient of expansion of the contact 
wire and supporting catenary cable are the same, the 
difficult adjustments which are often met with when 
a combination of copper and steel is used are avoided. 
It was anticipated that owing to the smaller co- 


| efficient of expansion of steel as compared with copper, 
| that extreme variations in temperature might cause the 


contact wire to break, but, happily, this trouble has not 
Experience with this steel contact 


New York, Westchester, and Boston section, thus 


| serving for over 300 miles of single track. 


Both locomotives and motor coaches are used on 


| the New York, New Haven and Hartford Railway, 


in Boston will be equipped for electrical working. | 
The estimated cost is about £1,400,000, and it is | 
probable that the work will be started during the | 


| coming autumn and completed before the end of | 


| 
1913. 
The complete system fed from the common power- | 
house at Cos Cob now comprises the main line of the 
New York, New Haven, and Hartford Railway 
between Stamford and Woodlawn, the six-line 
Harlem river, goods, and passenger connection 
from New Rochelle to the Harlem River Station, 
and the New York City and New York, Westchester, 


‘and Boston line running from the West Farms con- 


| the latter being employed in conjunction with trailer 


cars on the suburban sections. The alternating 
current is collected from the overhead trolley wire 
by means of a pantograph collector. The con- 
tinuous current, on the other hand, which is used in 
the New York Central zone, is derived from a third 
rail, and is collected by ordmary sliding contact 
shoes. Both collectors are brought into use by means 
of compressed air. Owing to the fact that the loco- 
motives and motor coaches have to be operated with 
both continuous and alternating current, a great 
deal of experimental work appears to have been 
necessary, and many changes in the mechanical and 
electrical equipment have been made. It seems, 
however, that the equipment has been very much 
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siiuplified, and notwithstanding the disadvantages | for controlling the engine when travelling in both 


attending a dual system, very good results are now 
secured. 
Space does not permit the inclusion of many drawings 


endeavour to describe some of the latest locomotives 
which have been put into use. As we have recently 
stated, no fewer than eighty-two electric locomotives 
have been purchased by the New York, New Haven 


and Hartford Railway, all of which have been built | 
jointly by the Baldwin Locomotive Works and the | 
illustra- | 
shows one of the shunting locomotives, | 
whilst Fig. 87 is a drawing of an engine of this descrip- | 
It is of the quill spring-supported type, and | 


American Westinghouse Company. The 


tion Fig. 90 


tion. 


a lengthy discussion of the minor details of all | 
the locomotives and motor coaches, but we shall | 


the framework is of particularly substantial construc- | 


tron 
they are of the eight-wheel articulated-truck type, 
with a central cab and sloping ends. The pulling 
and buffing stresses are taken by the truck frames, 
which are joined in the centre of the locomotive by 
a» draw-bar. 
outside the wheels, 


As will be seen from the drawing, the springs are | 
placed directly over the journal boxes, and the springs | 


of the two trucks are connected together by equalis- 
ing levers. 
armature shaft, and each of these meshes with a 
steel gear rigidly mounted on a quill which surrounds 
the axle with a clearance sufficient to allow for 
vertical wheel play. ‘The quill is carried in journals 
formed in the motor frame, and the power from the 
motors is transmitted from the gears to the wheels 
through helical springs rigidly attached at their 
ends to the wheel centre and gear centre respectively. 
‘Thus the motors are spring supported and the centre 


A pinion is mounted on each end of the | 


There are sixteen of these locomotives, and | 


It will be noticed that the frames are | 


directions. All the shunting locomotives are guaran- 
teed to exert a maximum tractive effort of 36,000 Ib. 
for three minutes at a speed of six miles per hour, 
and a continuous tractive effort of 14,800 lb. at a 
speed of 11} miles per hour. We understand that 
jan electric shunting locomotive can perform the 
| work of two steam engines, because it can be worked 


| 
| 
| 





























Fig. 89--OVERHEAD CONSTRUCTION 


day and night. The first shunting 
supplied has been in use twenty hours a day, and 
up to November 22nd, 1911, it had covered 13,000 


miles. It has required no attention beyond the 
ordinary inspection, This engine is fitted with 
four 110 horse-power motors. When the full pres- 


sheltered, running powers obstructed, &c., which cross 
purposes and malice could suggest. In July, 1852, an 
extraordinary document, a fallacious comparative state- 
ment of ‘‘ the speeds and fares of the trains upon the 
Great Western and London and North-Western Railways,” 
was circulated to the Press. It was an anonymous pro- 
duction, and the manifest object of the authors was to 
produce an impression in the public mind that Paddington 
was less able or less willing than Euston-square to accom- 
modate the public both in respect of rates of speed and 
fares. The newspapers gave a great deal of’ space to 
discussing the document, and the Morning Herald sub- 
jected its speed statistics to destructive analysis. The 


| Herald expert demonstrated that, on the authors’ own 
| showing, the Great Western express running was equal to 


55-33 miles per hour, which stoppages reduced to 42, while 


| on the London and North-Western the express running 


was 44-1 miles per hour, which stops reduced to 37:9.* If 


| the stoppages had becn equal, Great Western speed would 


have been higher by 25-4 per cent., that is, better than a 100 
miles for every 75 on the London and North-Western. 
Apparently the authors realised that their argument was 
weak, for they added a statement that the North-Western 
Company was building engines capable of running between 
London and Birmingham in two hours. 

To return to the grand amalgamation question. The 
proposal was coolly received by the Great Western chair- 
man, Mr. Charles Russell, and a fortnight’s consideration 
induced a significant silence on the part of directors, and 
on the part of the public an equally significant stir. The 
concensus of opinion was that the companies were seeking 


| a remedy for their own misdeeds in the abolition of pro- 
| visions notoriously intended to control them, and that 


locomotive | 


the public were being asked to put up with a monopoly 
which they had suffered so much to avoid. Mr. Glad- 
stone, who had been named as arbitrator, flatly declined 
to countenance the scheme. By the first week of Septem 
ber the project was dead, and its failure so mortified the 
London and North-Western chairman, Mr. Carr Glyn, 
that he tendered his resignation. In October the Great 
Western Company began to run broad-gauge trains 
between Paddington and Birmingham. , 














Fig. 90—SHUNTING LOCOMOTIVE 


of gravity of the engine is at a fair height above the | sure of 240 volts is applied to the terminals of the | 
motors, the current input is 900 ampéres, correspond- | 
Under ordinary | 


ailsr, 

To facilitate the removal of the electrical equip- 
ment, the roof of the locomotive is designed so that 
it can be lifted, thus giving easy access to the trans- 
former, compressor and other apparatus. In the case 


of the end motors, however, which, as can be seen | 
from the drawing, Fig. 87, are under the sloping | 


hoods, it is possible to handle these by a crane after 
the hoods have been removed. 
that these shunting locomotives only operate on the 
New Haven system, the electrical equipment is very 
simple, since no provision had to be made for collect- 
ing the current from a third rail, Each locomotive 
weighs between 72 and 73 tons. The motors are 
arranged in pairs and the connections are such that 
two of the motors are permanently connected in 
series and two in parallel. 

Speed control is effected by means of tappings 
brought out from the secondary side of the trans- 
former. Fig. 88 shows the interior of one of the 
shunting locomotives which is equipped with four 110 
horse-power motors. There are twelve contactors, 
and, as in all the previous locomotives, the contactor 
switches are operated by compressed air. A small 
20-volt storage battery is used for actuating the 
electro-magnetic valves. For charging the battery 
« small motor generator set is used. Under ordinary 
conditions this set provides all the power required 
for the control gear, the battery merely floating on 
the circuit ready for use in the case of accident to 
the motor generator set. 

A particularly interesting feature is the provision 
of a temperature indicator which shows the tempera- 
tures of the motors, This enables the driver to 
ascertain when an engine is in a fit condition for 
hauling extra heavy loads. The bulk of these shunt- 
ing locomotives are fitted with a master controller 
at each end of the cab, but a new type has recently 
been put into service. It has only one controller, 
which is placed in the centre of the cab, and serves 











ing to 192 horse-power per motor. 
shunting conditions, however, the maximum voltage 
is never reached, but it is only brought into use when 
the engines are hauling trains on gradients. The 





average pressure applied to the terminals of the | 


motors is 190 volts, which corresponds to 123 horse- 


| power per machine. 
Owing to the fact | 


RAILWAY AFFAIRS SIXTY YEARS AGO. 


A GREAT railway sensation occurred sixty years ago. 


In August, 1852, the chairman of the London and North- | 


Western Railway made a formal proposal to the chairman 


| of the Great Western Railway for the absolute and entire 
| fusion of all the property, power, and possession of these 
| two vast concerns ; all the existing preference and fixed 





charges of the two companies to be adopted by the amal- | 


gamated company, and their ordinary stocks to be con- | 


solidated in proportions not exceeding the rates 
£100 for North-Western to £80 for Great Western, and 
not less than £100 for North-Western to £75 for Great 
Western. No one except the chairman and directors of 
the London and North-Western Railway appears to have 
had any inkling that such an important scheme was being 
hatched, and its publication created intense surprise 
among the Press and the general public. 

Very strained relations then existed between these two 
railway companies, although this state of affairs was of 
comparatively recent origin. As long as the two systems 
remained some distance apart there was nothing for them 
to quarrel about, but the forward policy of the Great 
Western Company, which since 1850 had been endeavour- 
ing to gain a foothold in the Midlands, had then come to a 
head. What was known as the battle of the Shrewsburys ; 
of the Oxford, Worcester, and Wolverhampton ; and of 
the Birmingham and Oxford, was beginning to turn in 
favour of the Great Western Railway. The 
between the rival directors, when it could find no more 
suitable object, was visited upon innocent travellers, in 
the shape of all those annoyances, such as misfitting con- 


ill-blood | . : ; 
| in span, were described as ‘‘ the largest of the kind ever 


of | & 
| Great Northern were not. 








Fig. 9I—TRAIN ON NEW YORK, NEW HAVEN, AND HARTFORD RAILWAY 


Meantime important events were taking place in the 
history of the Great Northern Railway. On August Ist, 
1852, the ‘‘towns” line between Peterborough and 
Retford was opened for passenger traffic. This meant 
that the journey from Kings Cross to York and to Leeds 
was shortened by nearly 20 miles, and that it became 


| about 30 miles shorter than by the London and North- 


Western-cum-Midland routes. Further, the East Coast 
service to Edinburgh was now reduced in time from 12 to 
11 hours, which placed it an hour ahead of the West Coast, 
and practically extinguished what was known as the 
‘alternative East Coast route”? via Rugby, Leicester, 
Derby, and Normanton. Another important result of 
the opening of the ‘‘ towns” line was that Nottingham 
was brought into connection with the Great Northern 
system via the Ambergate line (Grantham to Notting- 
ham), and on August Ist through Great Northern trains 
commenced to run between London and Nottingham. 
As the journey by the new route was shorter and cheaper 
than the old one, the Midland was threatened with loss 
of traftic and revenue thereby. The Nottingham station 
was ised jointly by the Midland and Ambergate Com- 
panies, and the Midland asserted that, though the Amber- 
gate locomotives were entitled to enter it, those of the 
Accordingly, the first Great 
Northern down train, drawn by a Great Northern engine, 
met with a hostile reception on the part of the Midland 
officials. The foreign engine was promptly impounded as 
a trespasser, being borne away into a disused shed, the 
rails leading to which were then torn up to prevent a 
rescue. The Great Northern contended that it had hired 
this engine to the Ambergate Company, which had given 
a receipt for it, and that the Great Northern plates were 
removed. However, it was not until seven months after- 
wards that the release of the captive could be obtained. 
The upshot of this quarrel was that the Great Northern 
Company had to finance the Ambergate to extend its line 
from Colwick to a new Nottingham station of its own. 
The public opening of Kings Cross station, in liew of the 
temporary terminus at Maiden-lane, was fixed for Septem- 
ber 20th, but it did not take place until October 14th. 
The building was much admired. The glass roofs, 105ft. 


*The method of calculating the time consumed by stoppages was 
rather curious. In addition to the time actually spent at the station, 


nections, passengers needlessly detained or wretchedly | seven minutes were allowed for pulling up and getting speed. 
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attempted,’ and the inside of the station was spoken oi | to run at a higher or lower speed. than that for which the | 
as “ presenting a vista of extraordinary effect.’’ The clock | governor happens to be set, and unless the regulating | PROGRESS OF THE TRADE BOOM. 
tower was fitted with Dent’s clock, which was shown at | capacity of the governor is sufficiently great the desired | : —_ ' sd . 
The last requisite is | THE trade improvement, or revival, or “‘boom,” as it 


the Great Exhibition, and it was stated that at night the 
dials would be lighted up with electric lights, which is 
early mention of the practical employment of that illu- 
minant, but we do not think that the intention was carried 
out. 

A new route to the Continent was systematised in 
August, 1852, viz., through Newhaven and Dieppe. On 
the map this route is evidently the shortest, forming 
nearly a straight line from London to Paris, but hitherto 
it had been little used mainly on account of insufficient 
steamboat accommodation and incomplete arrangements 
for connecting the railways on either side. On August 
7th the chairman, directors, and officers of the Paris and 
Rouen Railway travelled by special train to Dieppe in 
3} hours, while the chairman, &c., of the Brighton Com- 
pany left London Bridge to meet them by an express 
train, which reached Newhaven in 1} hours. A ‘new 
description of vessel”’ performed the crossing to Dieppe, 
64 miles, in 5} hours; but the winds were contrary and 
the sea rough, for the vessel had already demonstrated 
that, given favourable conditions, she could accomplish 
the voyage in 4} hours. 

Instead of the close cabins down in the hold of the ship, 
the first-class were carried on deck in a large and luxurious 
saloon, surrounded with plate glass windows. Owing to 
the peculiar construction of the vessel, it was claimed that 
motion of the sea would be much less felt than in steamers 
generally, a result achieved by making her of unusual 
length, and by a proportion of beam and height which 
diminished the rolling. The new channel boat was called 
the Wave Queen. By the way, the nomenclature of all 
the early channel,boats was of a nature to suggest unneces- 
sary motion. They were Waves, Foams, Breezes, &c. 
As a result of this experimental trip, a regular service 
accomplishing the whole route from one metropolis to 
the other in 10 to 11 hours was commenced. The land 
portion of the journey is not performed much quicker 


to-day than in the trial run of sixty years ago. Victoria 
to Newhaven Harbour occupies 1 h. 22 min.;_ Paris to 


Dieppe Quay, 3} hours. 

The following are curious parallels. In August, 1852, 
the South-Western and some other companies tried fitting 
mirrors in the cabs of engines, in order to enable the 
driver to see the whole train reflected. The practice 
was, however, soon discontinued, on account of the mirrors 
being calculated to distract the attention of the drivers, 
‘* whose duty it is to look ahead, and of the guards to look 
fore and aft.’ Mirrors have recently been fitted to the 
motor compartment on electric trains, so that the driver 
may see the conductor’s starting signal. 

The problem of establishing telegraphic communication 


between fixed stations and moving trains has been the | 


subject of several demonstrations of late. It may be 
said to have been solved, although the cost appears to be 
very great, and the utility of the thing doubtful. Sixty 
years ago we read that “a proposal is on the tapis for 
communicating between trains in motion and stations 
by means of electricity, so that they may reciprocate 
signals in the event of danger at given distances.” 





AN IMPROVED SPRING GOVERNOR. 


THE exacting requirements demanded of a modern 
engine governor may be summed up under five heads. In 
the first place the governor should possess the quality of 
uniformity. In other words, its movement and the change 
of speed causing it should be proportional over its whole 
range. The simple revolving pendulum type of governor 
developed by James Watt did not satisfy this condition. 
The increase in the vertical height of the balls brought 
about by a small increase of speed became rapidly less and 
less as the balls rose to a higher and higher level. This 
defect has from the first been a powerful motive with those 
who have sought to improve on Watt’s governor. Then, 
secondly, the governor should be highly sensitive. It 

















SPRING GOVERNOR 


should respond to a small change of speed with a com- 
paratively large range of movement. Thirdly, while being 
thus sensitive it should take up its new position without 

‘ hunting,” that is to say, it should not first overshoot the 
mark, then undershoot it, and then vibrate with decreasing 
amplitude into the final configuration. In the fourth 
place it should be capable of regulation over a sufficient 
range. The resistance of the valve gear or throttle valve 
mechanism, and even of that of the governor itself, does 
not always remain constant, so that the setting of the 
governor, which gives the required speed at one time, may 
not give itatanother. Besides this it is frequently desired 








change of speed will be unattainable. 
simplicity and strength of construction. If the governor 
breaks or fails to act properly there is as much risk of 
disaster as there would be if we raised steam in a boiler 
without a safety valve. 

These five requisites, we have said, are the crux of 
governor design. It is only fair, however, to state that 
their complete attainment may be secured in the governor 
without the desired regularity of running of the engine. 
Even the most perfect governor possessing the quality 
referred to above as uniformity to a mathematically 
accurate degree may be no better in its final effect on the 
engine than Watt’s simple device if it be coupled up to the 
valve gear or throttle valve or oil pump in other than the 
correct way. For instance, its uniformity will be thrown 
away if the connecting mechanism does not act with a like 
uniformity on the source of control. Similarly a badly 
designed fly-wheel may defeat all our efforts to suppress 
*‘ hunting,” while backlash in certain parts of the engine 
may completely nullify all the good obtained from the 
sensitiveness of the governor. 

The spring governor, illustrated herewith, is claimed to 
possess the five cardinal features enumerated above. This 
device is an improved form of the Hartung governor as 


|may correctly be alternatively designated, continues 
|apace. The fourth quarter of the year is now within 
| measurable distance, and it must be five or six years since 
a similar point of any twelve months found the British 
iron and steel and engineering trades in a more healthy 
condition alike as regards the aggregate volume of the home 
and foreign demand, and also as regards the high level! of 
prices. The autumn and winter prospects are excellent, 
| There is a great deal of work in hand, some firms being 
able to see their way ahead much further than Christinas, 
In the Seotch and North of England shipbuilding and 
marine engineering trades the work on the books and in 
prospectis said to give a reasonable likelihood of a run of 
good trade extending over tle next three years. \\o 
sincerely trust that this anticipation will be fulfilled, 
Prices ought not to be rushed too high in the iron’ and coal 
trades, otherwise there may be risk of a reaction in the de- 
mand. They have gone quite high enough for the prese i: 
and what is now wanted is a period of steady quiet in- 
dustry, that the country may get through the large amount 
of work already in hand, and some of which is still in 
arrears. The usual winter advances in coal, coke, and 
slack have, however, still to be faced, with, the customary 
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THE HARTUNG SPRING GOVERNOR 


following suit of pig iron, if not, indeed, of manufactured 
iron and of steel; so that probably it will be another few 
weeks before the very desirable settling-down process in 
the iron and engineering trades can be experienced. 
Meanwhile, the Scotch steel works, although running to 
their utmost capacity, are all behind in their deliveries, 
especially in ship-plates and boiler-plates. A large enquiry 
is experienced for plates, heavy sections, and railway plant 
for Japan, India, and Australia ; for thin sheets and light 
plates for Canada; and for fencing and miscellaneous 
sections for South Africa. Bridge builders have recently 
secured some fresh work for export, as also have turbine 
engineers and locomotive builders. A good business 
is being done in railway wagons and carriages, axles, 
all kinds of foundry work, tubes, cast iron pipes, and gal- 
vanised sheets. In the North of England and Yorkshire 
the armament departments have assured prospects for 
many months ahead. The railway steel makers have more 
work in hand than they can conveniently cope with, and 
tramway material is in large output. One of the largest 
Yorkshire steel works is contemplating a big foundry 
extension. Demands from engineers and_ shipbuilders 
are producing activity at the foundries and forges, and there 
is a large call for engineers’ tools and files. In the 
North-west of England the hematite market occupies a 
very strong position, and difficulty is experienced by con- 
sumers in getting early deliveries of iron. Stocks are 
very low, only a little over 34,000 tons in warrant stores. 
Prices are going up almost week by week, and the present 
~~ of 79s. to 80s. for mixed numbers of Bessemer, 
3d. for warrants, and 82s. to 86s. per ton net f.o.b. 
Mo ‘special hematites, may at any time be still further 
raised. The ironstone mines are busier than for many 
years past, and quotations are ranging from 16s. to 26s. 
net at mines for ordinary and best classes. Fuel is dearer, 


manufactured by Hartung Kuhn and Co., of Disseldorf. | 
It is being put on the market in this country by Mr. C. 
Campart, of 49, Newgate-street, E.C. The construction of 
the governor will be readily followed from the drawing. | 
The spindle on which it is mounted is provided with a key 
and a keywayed sleeve A. This sleeve is cupped at the 
top, and round its lower end.is formed a race. It is from 
this sleeve that the motion derived from the governor is 
transmitted to the controlling mechanism of the steam 
engine, turbine, gas engine, or oil engine to which the device 
may be applied. The end of the governor spindle is 
tapered and screwed, and over it there fits the boss of the 
base piece B. The key controlling the position of the 
sleeve A extends partially within the boss of the base piece, 
so as to prevent it from rotating relatively to the shaft. 
The diameter of the cup of the sleeve is large enough to 
accommodate the boss of the base piece when the sleeve 
rises on its spindle. A ring piece C and a cover D com- 
plete the external appearance of the governor. Two 
square-headed bolts E pass down through holes in the 
boss of the base piece B, and at their lower ends are pinned 
to the sleeve A. Pivoted to lugs formed solidly with the 
base piece are two levers F, each of which is provided with 
three arms. One arm of each lever carries a roller which 
engages within a horizontal slotted mouth cut on the 
square head of the corresponding bolt E. The two other 
arms of each lever lie in a plane at right angles to that of the 
first arm. Through the eye of each of these two arms a 
pin G is inserted. A swinging weight H, suitably slotted, 
passes over the two lever arms on which it is supported by 
the pins G. Each swinging weight is cored out with a 
central circular hole within which a spiral spring J can be 
accommodated. One end of the spring presses against a 
lip formed at the back of the central hole, while the other 
end abuts against a tightening nut K. These nuts are 
formed with long bosses which project within the coils of with East Coast coke 27s. delivered Barrow. The trade in 
the springs, and are there screwed over a threaded bolt L | steel is very brisk, including a good proportion of rails as 
common to both nuts. The ends of the nuts are circular, | wel] as a large production of plates. 
and project slightly through suitable holes formed in the In North Staffordshire the iron and engineering works 
ring piece C. They are adjusted on their bolt by means of | are fully occupied and have good prospects. In South 
a pin key. Allparts of the mechanism are lubricated from | staffordshire some of the steel firms are obliged to refuse 
the central hole in the cover D. ~ ., | orders for plates and sections, as they have already more 
The action of the governor will be understood readily | work in hand than they can manage ; whilst common and 
from the above description of its parts. As the speed of | medium grade pig irons are still going up in price, cinder 
rotation changes the weights H move out under the | forge having now reached 60s., and part-mine 63s. to 64s., 
influence of centrifugal force and compress the springs J. | with Northamptons at 62s. to 63s., and Derbyshires at 
The position taken up by the weights at any speed depends | 63, 6d, to 64s. 6d.-—all of which are higher prices than for 
upon. three items, first the strength of the spring, secondly | ceveral years past. The Welsh steel and tin-plate and 
the pull on the governor sleeve exerted by the attached galvanised iron works are all very busy, with extensions 
mechanism, and thirdly the friction at the joints. If we | pere and there in progress or being arranged for. 
assume that the two last items are constant, then it can 
easily be shown that the mechanism gives practically a 
constant ratio between change of speed and rise of sleeve ; b 
throughout the whole stroke. The constant of this ratio) ON Tuesday last Lieutenant-Colonel Druitt opened the 
involves the strength of the spring, and as this can be | Board of Trade inquiry at Waterloo Station into the cir- 
controlled through the adjusting nuts K it is clear that a | cumstances attending the railway disaster at Vauxhall 
given rise of the sleeve can be made to take place with a | Station on Thursday morning, by which one passenger, lost 
greater or lesser change of speed as desired. It is by these | his life and others were severely injured. A large number 
means that the governor may be set to exercise its function | of press representatives attended, but Colonel Druitt 
at more than one speed of rotation. informed them that the inquiry was quite private, 
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LETTERS TO THE EDITOR. 


(We do not hold —_ responsible for the opinions oy our 


‘orrespondents.) 
ENTROPY. 
Sin,—I agree with your leader writer that perhaps a little 
more may now be said about entropy with advantage, but either 


he is making misleading remarks with a view to excite dis- 
cussion, or is himself not quite clear on the subject. 

On submitting thermodynamical problems to mathematical 
treatment, a certain function soon presents itself as of consider- 
able importance and frequent occurrence. This function is in 
of its forms— 


oe 
_ 
cv log @ +- — log v + constant. 
m 
It is commonly denoted by @, and was named entropy by 
Clausius. Rankine called it the thermodynamic function—a 


more expressive term, but cumbersome. 

this function cannot well be explained but in the language 
of mathematics, except in certain special cases, and most of 
the confusion has arisen from endeavours to use these partial 
and special explanations as definitions on which to base general 
reasoning. 

\ man may use entropy diagrams without understanding 
the elementary calculus, just as he may use a slide rule without 
understanding logarithms, but in neither case will he know 
what he is doing—he only knows that certain processes will 
ive the result he desires, but the reason thereof is a mystery. 

(he non-mathematical man should consider entropy tables 
in the same light as mathematical tables. The definitions of 
the trigonometrical functions as the ratios of the sides of a right 
triangle, though sufficient for the ordinary engineer, are abso- 
lutely useless when generality is required, and the mathematician 
defines them as the limits of the sums of certain infinite series. 
Mutropy is very similar in many respects. Certain special 
cases admit of a partial explanation in popular language ; the 
veneral case does not. 

I do not think the reason given by your writer for the non- 
extension of the use of @@ diagrams in practice is the correct 
one. One of the first requirements for drawing such a diagram 
for a steam engine is a knowledge of the water consumption, 
which, in commercial practice, is usually very difficult to obtain 
with much accuracy. The mill owner who will upset his piping, 
cut out one boiler for the auxilaries, put in tanks, &c., shut 
down part of his mill for hours for half and three-quarter load 
tests, &c., is indeed a rara avis. Indicator cards are easily and 
often taken ; accurate coal and water trials of every-day sort 
of engines are very rare indeed, whilst the published tests of 
special engines are useless to the ordinary designer. 

Then a @ @ diagram from test results is only to be obtained 
by some form of oblique projection from a p v diagram, 
and consequently cannot give any information, which is 
not contained in the latter. The form is different, and certain 
qualities are slightly more noticeable, but the pv diagram 
contains everything that the @@ diagram contains. On 
drawing adiabatic and saturation curves on the pv diagram, 
the “* quality,” &c., is as obvious as on the 6 @ diagram. 

[ cannot see any reason for thinking that the @ @ diagram 
will ever be of practical use, and except for the college professors 
it would probably have died a natural death ere now. p v dia- 
grams can be taken directly, and for ordinary purposes there is 
nothing to be gained by making an“’oblique projection of them. 
Miller, or H @ diagrams, are necessary to the turbine designer, 
but are only used as tables in diagrammatic form—the designer 
does not plot a diagram, he uses figures obtained from one. 

Entropy forces itself on to the mathematician, but is almost 
useless to the average engineer. 

Much has been written recently about reversibility, and most 
of it without any definition as to what is meant by the term 

your writer’s ‘‘reversible because it can be reversed ” 
is, to say the least, incomplete. The reversibility of 
the Carnot cycle is quite a different thing from the 
reversibility as commonly used in the theoretical study 
of heat. Theoretically, a process is reversible if it can be re- 
versed without leaving any changes in any bodies outside the 
system considered, and the details of the process have no effect 
at all; the necessary and sufficient conditjon for the possibility 
of reversible changes between two different states of the same 
isolated system is equal entropy in each. - 

Much that has been written regarding reversibility is quite 
beside the mark ; the real point is as to whether the external 
work is the volumetric integral of the pressure, W =." pd v, 
or not, and this fundamental point seems to have been ignored. 
It is clearly stated by Planck (Ogg’s translation, 1903, page 89) : 

“On the application of heat the entropy of the gas changes 
in the ease considered by 


‘gout ( PO Mq_Q 
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Meh. 
mv 6 6 
The absorbed heat Q has here been broken up into two factors 
Gandd @. According to a view which has recently been brought 
forward, this breaking up of heat into factors is regarded as a 
general property of heat. It should, however, be emphasised 
that equation (53) is by no means generally true. It holds 
only in the particular case where the external work performed 
by the gas is expressed by pd V._ The relation 
oe , 
ao =M( c, 29, RB <)-= dl pdv 
t] m C) 
holds quite generally for any process in which the temperature 
of the gas is increased by d #, and the volume by d V.” 
U = the internal energy of the gas in work units. 


(53) 


. 


Referring to the last paragraph of your leader: ‘In the | 


first, therefore, there is no heat, and therefore no entropy 
given to the gas, whilst in the second heat is supplied 
and the entropy is increased.”” This is wrong, and misleading. 
Change of entropy is not dependent on heat only. In the first 
case, if there were no change of entropy the process would be 
reversible, which we know is not the fact. The case is at once 
explained on referring to the original definition of entropy, 
where there is seen to be one term depending on tem- 
perature and a second term depending on volume. An 
adiabatic isothermal increase of volume is at once seen to be 
accompanied by an increase of entropy. In the first case the 
external work is zero ; in the second case it has a positive value, 
and this has to be included in the calculations of heat and en- 
tropy. It is too often forgotten that an adiabatic change is 
isentropic only when W = / pd V. 

The definition of entropy as the abscissa of a point on a dia- 
gram where the ordinate is the temperature, and the area inside 
a closed curve the heat units expended, whilst good enough 
for some purposes, and perhaps for elementary students, is 
quite useless where the general thermodynamical questions are 
involved, and it is essential to use the simple and elegant lan- 
guage of mathematical symbolism. The engineer without the 
necessary mathematical knowledge must be content to remain 
in the dark, and to class entropy with hyperbolic and elliptic 
functions. 

Your leader opens with the name of McFarlane Gray. Cer- 
tainly he did much to bring entropy before the public, but the 
man who really first showed its bearing on heat engines and made 
extensive applications of it was Rankine. His books are too 


mathematical for many engineers, and so a number of men who 
have endeavoured to make entropy popular are reaping the kudos 
which rightfully belongs to him. 
to be headed “‘ Rankine.” 


All discussions on entropy ought 
Professor Perry recognises this in his 


proposal to name the unit of entropy a “ rank,” but the name 
has not met with much favour up to the present. 
P. H. Parr. 


[Mr. Parr is unduly pessimistic of the possibility of presenting 
the subject of entropy in simple language. The T ¢ diagram 
has its value, and Mr. Parr would find it of use in illustrating 
the processes which we discussed. As to the step said to be 
“absolutely wrong,” we would refer the writer to the very 
interesting article by Mr. 1’. B. Morley in our issue of 3rd May 


last.—Ep. Tue E.} 





CONCRETE v. BRICK AND STEEL FOR BRIDGES. 


Sir,—With reference to the criticism of the article on the 
above subject, Mr. Robert Clark implies in his letter that I have 
endeavoured to prove that a combination of brick and steel is 
always more economical than reinforced concrete. My conten- 
tion, however, was that under conditions which are often met 
with, and were stated in the article, the ordinary steel girder and 
jack arch construction may be so designed as to be more econo- 
mical than a reinforced concrete structure, taking into con- 
sideration both the questions of first cost and subsequent 
maintenance. 

The span of the reinforced concrete bridge is 40ft., and not 
26ft., as incorrectly stated in Mr. Clark’s letter, and under the 
conditions laid down the arch form is undoubtedly the most 
economical for a reinforced concrete bridge. The increase in 
the span over that of the brick and steel bridge is due to the arch 
being necessarily wider so that the requirements for headway 
may be equally met in both cases. 

With regard to your correspondent’s remarks that the design 
for the reinforced concrete bridge is not in accordance with 
modern practice, | may say the example given is taken from one 
of a number of concrete bridges recently designed by a reinforced 
concrete expert for one of the leading railway companies in this 
country. 

When Mr. Clark makes the statement that reinforcing steel 
is now being fixed dt £9 per ton he is evidently unaware that the 
conditions under which railway bridges are built differ altogether 
from those which apply to ordinary warehouses and commercial 
buildings. 

The prices quoted in the article for the girders and also for 
the reinforcing steel are the average of actual competitive prices 
obtained from a number of quotations for recent works of the 

espective descriptions. 

The letter also states that three hundred concrete bridges 
exist in this country to-day. This is no proof that it is not 
practicable to design for the case under consideration a steel 
girder bridge which will be more satisfactory than one in reinforced 
concrete. Many economical bridges have been undoubtedly 
built in concrete, but under entirely different conditions from 
those given in the article. Although in the drawing it is true 
that the flanges of the girders—not joists, as stated by Mr. Clark 
—are shown cased with metal lathing and concrete, as is fre- 
quently done, it would, in my opinion, be much better to omit 
the casing, as it is found in practice that the concrete cracks, 
and therefore does not form an adequate protection to the steel. 

In conclusion, I quite agree that in many cases reinforced 
concrete is an economical form of construction, but I wish to 
protest against the idea that under all circumstances and in all 
eases it is to be preferred to brick and steel, which has stood the 
est of years. 


August 20th. THE WRITER OF THE ARTICLE. 


LOCOMOTIVE FIRE-BOXES. 


Sir,—On 24th inst. you published an article by Mr. Lawford 
Fry, which dealt with results obtained in locomotive 
boiler tests on an American testing plant. I wish to suggest 
that these results are probably worthless to a practical engineer. 

First of all, I doubt whether a grate area of some 23 square 
feet does necessarily cause a heavier coal consumption than one 
of 27 or 31 square feet, even for heavy work. It should be 
remembered that in most cases in English practice the smaller 
area has been combined with a deep box and the larger with a 
more or less shallow one. This means that in all probability 
the smaller grate will be worked with a thicker fire, though this 
is unnecessary, and lies at the root of many figures of heavy 
consumptioh. Again, as a rule shallow boxes cause a more 
even draught than deep ones, which tend to burn much more 
fiercely at the front than the back, where the fire may be partly 
dead. A lot of enginemen say ‘‘ No smoke, no steam,” and 
work up to the saying. It is an unnecessary and very wasteful 
system, and with the more rapid combustion on the small grate 
area means that these latter will be given a fire far too deep. 

My inquiries have almost invariably led to the discovery 
that in Britain large grate areas usually cause higher consump- 
tions than small ones. Small areas are economical on light 
work, large ones are not, and no class of engine can be regularly 
given a definite load. Also, it takes more coal to fire up a large 
grate and more fuel is lost when the fire is knocked out. Con- 
trary to the theory supported by the writer of your article, 
“blind” coal gives better results than “sharp” on large 
areas as compared with small. 

Supposing that experience were other than I state, that is, 
if increase of grate area saved a few pounds of coal, would the 
results justify the increase ? For the increase would mean a 








| fire-box, which is the testimony of all the foremen boilermakers 
| I have met. 


| sequent short life of tube plates, or to such objectionable features 








considerable extra cost in construction and maintenance of 


Also, large grates lead to very shallow boxes and the con- 


as semi-sloping grates, or an extra carrying wheel and too great 
a length between tube plates. 

I think considerations such as these are sufficient to counter- 
balance the results obtained on testing plants, from a share- 
holder’s point of view at least, which I consider one of the most 
important points of view, though I am in the profession as 
distinct from a shareholder. 

Crewe, August 30th. Ivor E. MERCER. 


THE TRUE ABSOLUTE-ZERO OF TEMPERATURE. 


Srr,—The late Lord Kelvin’s so-called absolute scale of tem- 
perature results from two distinct conceptions, one of which holds 
true, the other is bound up with Carnot’s principle, and conse- 
quently is fallacious. 

The first-mentioned conception is the absolute-zero on the 
volume scale of a perfect-gas thermometer. Its location is 
derived from the “ coefficient of expansion” of a perfect gas; 
such coefficient was determined by experimentation, and one 
value supposedly holds true for all perfect gases. This entire 
conception is independent of Carnot’s principle and holds true. 

Having thus located the zero for gaseous volume, on a ther- 
mometer scale which measures changes in volume and also corre- 
sponding changes in temperature, he applied Carnot’s principle 
to the purpose of proving that, such zero represents the tem- 
perature condition of not only a perfect gas when devoid of 
thermal energy, but necessarily applies to all matter comprised 
in Nature. 

His demonstration to establish such universal scope fails 
because the universal scope feature of Carnot’s principle never was 
established and is fallacious. However, he believed that he 
himself had already established Carnot’s principle upon a sure 
and permanent foundation. 

Furthermore, absolute-zero on Nature’s scale of temperature 
means the degree of cold where all solid matter necessarily must 


the art of mechanically producing cold has now progressed to an 
extent which reaches within one Centigrade degree of Keivin’s 
zero, and the apparatus does not give any perceptible indication 
of disappearing from sight. In fact, the enterprising experi- 
menters who are identified with this achievement hope to pro- 
gress the accomplishment beyond Kelvin’s zero into the regions 
of cold. 

At the present time the records of up-to-date and reliable 
experimentation show that, as relates to solid matter, the value 
or quantity which represents the concept known as “ specific 
heat ” decreases with increased degree of cold, and at low tem- 
perature the rate of such change is very great. This indicates 
that Nature’s scale of temperature extends to an infinite extent 
into regions of cold. The mere fact that Nature’s scale of tem- 
perature extends beyond Kelvin’s zero into regions of cold 
necessarily constitutes a refutation of Carnot’s principle and con- 
sequently destroys the second law of thermodynamics. 

Chicago, August 22nd. Jacos T. WAINWRIGHT. 

CONTRACTS FOR THE GREEK NAVY. 

Sir,—In your issue of 23rd inst., under the heading of “ Engi 
neering Progress Abroad,”’ sub-head ‘* Greece,” it is stated that 
the British Minister was absent from his post on leave, and did 
not exert his influence in favour of British firms. As one who 
took part in this affair, may I say that both these statements 
are inaccurate ? The British Minister was in Athens during 
the whole period and exerted himself strenuously on behalf of 
British firms. Undeserved attacks can only have the effect 
of causing disgust with trade matters amongst British diplomatic 
representatives, and certainly this is the case in this instance, 
for nothing stronger could have been done than the steps taken 
by the British Minister in Athens. 

That the American Minister worked hard for the American 
firms is true, but it is doubtful if his efforts would have suc- 
ceeded had it not fallen in with the decision of the Greek Govern- 
ment to give the bulk of the work to a German firm, and for this 
purpose they were willing to make use of American material, 
which was offered to them at “dumping” prices. Moreover, 
the United States Minister received the powerful backing of 
the Greek Minister of Finance, who was lately Minister for Greece 
in Washington. M. A. 

August 26th. 

[We are glad to learn from our correspondent that some 
effort was made by the British representative at Athens, even 
if it proved ineffectual, to secure the order referred to for 
British yards. At the same time, in justice to our contributor, 
we may say that he also was in Athens during the greater part 
of the period mentioned, and from information which he gathered 
the British contractors assembled at Athens were receiving 
little or no assistance from the Legation. It would therefore 
appear that this assistance was forthcoming at a later period, 
and we have pleasure in recording the fact.—Ep. Tue E.] 


THE BETHLEHEM STEEL COMPANY AND 


WHITWORTH’S. 


Sir,—I was much disappointed on looking over and carefully 
noting the article and illustrations concerning the Bethlehem 
Steel Company in your issue of the 2nd inst. to find no reference 
to the firm of Sir Joseph Whitworth and Co. (now Sir W. G. 
Armstrong, Whitworth and Co.), of Openshaw, Manchester. 

Considering that this firm made at least one piece of machinery, 
a huge hydraulic forging press, for the Bethlehem Steel Company, 
and that the latter purchased the Whitworth trade secrets, 
this seems to me a rather remarkable omission. 

Manchester, August 17th. R.G 





THE NEW YORK DRY DOCK. 


Tue new dry dock recently completed at the United 
States Navy Yard, at Brooklyn, New York, is 723ft. 
long, with an available length of 700ft. from the sill. 
It is 140ft. wide on top, ll0ft. at the bottom of the 
entrance, and has a depth of 424ft., with 36ft. of 
water over the sill at high tide. Owing to the quicksand 
and extreme difficulties in the foundation work, the -con- 
struction was twice abandoned by two different contrac- 
tors, in 1908 and 1909. Both wood and steel sheet piling 
had been found ineffective to hold back the sides of the 
excavation, and the foundations for the side walls were 
formed eventually by sinking a series of large narrow 
caissons through the treacherous material to rock, at a 
depth of 77ft. to 87ft. These caissons were of timber, 
36ft. by 5ft., the adjacent ends having semi-circular 
recesses to form spaces forsubsequent key blocks of concrete, 
converting the main blocks formed by filling the caissons. 
The floor also is supported on massive columns built in 
square caissons, the feet of the columns being enlarged 
so as to afford an anchorage against uplift. The floor is 
about 8ft. thick. The sides are of concrete, faced with 
vitrified brick, while granite is used for the copings, 
caisson gate seats, &c. There are four altars in each 
side. The caisson gate is 123ft. 8in. long, 20ft. beam on 
the water-line, 15ft. at bottom, and 8ft. on top; it is 42ft. 
3in. deep, with a floating draught of 22ft. Gin. It is 
ballasted with concrete, fitted with electric pumps, and 
carries a line of rails upon the deck. The great ship 
cranes will travel on rails laid at 18ft. gauge, one on the 
top of the dock wall and the other on an outer wall con- 
nected to the dock by concrete transoms L5dft. apart. The 
main pumps are three vertical shaft centrifugal pumps 
of 54in. suction, each driven at 220 revolutions by a 
500 horse-power electric motor; each can discharge 
9000 cubic feet per minute, the water contents of the dock 
being about 2,900,000 cubic feet. 





Ir has recently been pointed out by Mr. D. R. Wilson, 
in a contribution on ‘‘ Gas Power for Heating Purposes,” 
that power gas always contains much moisture, and is, in 
fact, saturated at the temperature at which it leaves the 


scrubbers. There is therefore a great tendency for water 


to condense in the gas pipes, and unless care is taken to 
remove this periodically there is danger of the burners. 
becoming extinguished and of the gas escaping in large 
quantities. Impurities in the form of sulphuric acid 
and other sulphur compounds, which are not entirely 
removed by the purifiers, are always present, being derived 
from the sulphur in the anthracite. These attack the 
metal fittings with great readiness, so that constant 
attention is needed to prevent leakage from taps and 
stoppage of the burner orifices. Brass taps are unsuitable, 
and cast iron ones should be used. The proportion of 
impurities naturally varies with the quality of the anthra- 
cite, and when the gas is to be used for heating purposes 





shrivel up to nothing and not occupy any space. Whereas 


it is important that only the best grades should be used. 
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12,000 LH.P. VERTICAL ROLLING MILL 
ENGINES. 

For some months past a set of rolling mill engines 
built by Richardsons, Westgarth and Co., Limited, of 
Middlesbrough, has been at work diiving a heavy plate 
mill with 29in. diameter rolls at the West Hartlepool 
works of the South Durham Steel and Iron Company, 
Limited. 
per square inch, and is run when at full speed at 80 revo- 
lutions per minute. 
size, 44in. diameter by 


in line in front of the cylinders. 


heavy * 
box section bed-plate, 4ft. deep, carrying the four main 
bearings for the three-throw crank shaft. 
the trouble which might be experienced in connection with 
the expansion of the cylinders, they are not placed direct 
upon the entablature, but each stands upon four 5in. 
diameter forged steel distance pieces which pass through 
the entablature and through deep bosses on the cylinders. 

The pistons are of light section cast steel to keep down 


the weight of the reciprocating parts, and are fitted with | 
The | 


Lockwood and Carlisle’s patented springs and rings. 
piston-rods are made of forged nickel steel 9in. diameter, 
fitting into forged steel crossheads, which have double top 
end bearings for the connecting-rods, 8}in. diameter by 
Shin. long. United States metallic packing is fitted to all 
the stuffing-boxes. The crosshead pins carry cast iron 
sliding blocks, each having over 700 square inches of 
bearing surface. The slide plates are of cast iron 6}in, 
thick. 
and to the columns at the bottom. 

The connecting-rods are 10ft. 10in. long between centres, 


are made of Siemens steel 8in. diameter in the body at | 
the top ends, and are fitted with marine type crank pin | 


bushes lined with Hoyt’s copper hardening white metal, 
20in. diameter by 15in. long, held down by nickel steel 
bolts with fine thread nuts. The crank shaft is of the 
built-up type. It is made of Siemens acid steel, each pin 
and pair of webs being forged solid and shrunk on to the 
body. All the bearings are 20in. diameter, and have a 
total bearing length of 7ft. 9in. A 4in. hole is drilled 
through the centre of the shaft and crank pins. 
bearing bushes are of cast iron lined with white metal, 
and are held down by forged steel keeps and fine thread 


steel bolts, the nuts being secured by locking collars. | 


The bottom bushes are of circular form, so that they can 
be removed without lifting out of the crank shaft. 


in eyes bushed with phosphor-bronze. The reversing 


quadrants, which are of cast steel, are shrunk on to forged 
steel trunnions, and couple all the quadrants together. 
Ihe reversing gear consists of a pair of cast steel hydraulic 


The engine uses steam at a pressure of 160 Ib. | 


There are three cylinders of equal | 
52in. stroke, each having double- | 
ported piston valves, l4in. diameter, which are placed | 
A massive entablature | 
supports the cylinders, and this in turn is carried upon four | 
A” box columns, which are bolted to a cast iron | 


To overcome | 


They are bolted to the entablature at the top | 


The main | 


evlinders connezted by hunting gear to the hand gear 
upon the operating platform. The engine is controlled on 
the * Crowe-Davy ” patented system, by whigh both the 
reversing gear and the separate throttle valves on each 
cylinder are worked simultaneously by the same lever 
through a relay, their relative motion being so arranged 
that, whilst the throttle valves are worked sufficiently 
to control the speed at lower powers, full advantage is 
taken of the earliest cut-off possible in the cylinders. 
| A l6in. hydraulically operated steam stop valve is fitted 
to the engine, the hydraulic cylinder being placed on the 
top of the stop valve cover, with its rod coupled direct to 
the valve spindle. A heavy cast iron weight is carried 
on the top of the hydraulic cylinder and coupled to its rod, 
so that the stop valve is closed by the weight as soon as 
the pressure upon the underside of the hydraulic piston 
| is released. 
| The ‘ Crowe-Davy ” patented safety knock-off gear is 
| also applied to the engine, and is so arranged that at a 
| predetermined speed the stop valve is instantaneously 
| closed, so as to prevent the engine racing after the piece 
| has left the rolls, and after coming into operation the gear 
| can be reset by means of a small lever upon the operating 
platform. 
| engine, being so placed as to give an uninterrupted view of 
the mill, and consists of cast iron chequer plates carried 
| on columns. ‘The various levers for controlling the engine 
the whole. 

These engines were designed and built under the super- 
vision of Mr. Henry Crowe, the engineer of the South 
| Durham Steel and Iron Company, Limited. 








| DOCKYARD NOTES. 


THE three Russian battleships that have been laid down 
at Nicolaise have been named Alexander III., Empress 
Maria, and Catherine II. They will be 22,860 tons dis- 
placement and are expected to be ready in 1916. The 
four armoured cruisers of 30,000 tons displacement of this 
| year’s programme will be laid down at St. Petersburg, two 
| at Galernu Island and two at the Baltic works. 
| latter vessels are to be armed with 1]4in. guns, but the battle- 
| 


ships will have twelve 12in. weapons, disposed as in the 
| earlier “‘ Gangut ”’ class in four triple turrets. 


THe Russian destroyer Norik is stated to have exceeded 


| 36 knots on her official trials last month. The vessel, 


| which is 336ft. long by 31ft. 6in. beam, is of 1280 tons dis- | 
The valve gear is of the “‘ Joy” type, with pins working | placement, and was built at St. Petersburg, the machinery | 


consisting of A.E.G. turbines and oil-fired boilers, being 
| supplied by the Vulean Company, of Stettin. The designed 
| speed was 35 knots with 36,000 shaft horse-power, but both 


| have been considerably exceeded. 


The operating platform is separate from the | 


| are grouped upon the platform so that one man may handle 


The | 


THE latest German battleship to be commissioned i 
the Kaiser, which has just been completed at Kiel Dock 
yard. Two other vessels of this class, the Kaiserin, built 
by Howaldt at Kiel, and the Freidrich der Grosse, built by 
the Vulean Company at Hamburg, are also practically 
ready to be handed over. The vessels are 564ft. long on the 
water line, 95ft. beam, and displace rather more than 
24,000 tons. . The armament comprises ten 12-2in. 50 
calibre guns and fourteen 6in. weapons. 


No data as to the trial results of the Kaiser —the first 
German battleship to be fitted with turbines—are yet 
available, but the speeds and powers of the previous trio 
are as follows : 





Mean Results on Measured Mile. 
. Revolutions 
Speed. per minute. 
Ostfriesland sc, oo ee os SB ‘ 
Thuringen .. .. 21.075 114.15 
Helgoland 20.81 125.13 





THE Japanese destroyer Umikase of 1150 tons has 
attained a speed of 33-46 knots on trial and is reported 
to be a very good sea boat. She is a good-looking vessel, 
and with her four funnels and semi-British appearance 
rather resembles the destroyers of the ‘* Nubian” class. 
The trials of the sister ship Yamakase have also given 
satisfaction. 


| CONFIRMATION of the recent order for the second Chilian 
| battleship has recently been received by Sir W. G. Arm 
strong, Whitworth and Co., at Elswick. The machinery 
will be Supplied by John Brown and Co., Limited, of Clyde 
bank, who are also supplying the machinery for the first 
vessel. It is expected that this will be the first warship 
built in Armstrong’s new yard below the High Level 
| Bridge at Newcastle. 


SEVERAL Dreadnought launches are expected during the 
next few weeks. The Audacious should be launched at 
| Birkenhead this month, and the Iron Duke at Ports- 
| mouth in October, while the Brazilian battleship Rio de 
| Janeiro should be launched at Elswick at an early date. 


| une 
THe Brazilian coast defence battleships Deodoro and 
Floriano, designed and built at La Seyne in 1898, are 
undergoing considerable overhaul at Rio de Janeiro. In 
| place of the original Lagrafet d’Allest boilers, those of the 
| Babeock and Wilcox type are being supplied, and in many 
| other ways the machinery and armament is undergoing 
| extensive overhaul. ‘ 
Sis 
THE names of the three Brazilian monitors now under 
| construction in this country are the Javary, Madeira, and 
| Solimoes. They are of about 1200 tons displacement, and 
| are 265ft. long, 50ft. wide, and 4ft. 6in. draught. The 
speed is 11-5 knots. 
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ENGINEERING AND THE AMENITIES.* 


By Professor ARCHIBALD BARR, D.Sc., President of the 
Section. 


One of the great engineers of the past, Leonardo da Vinci, 
prefaced a collection of observations on various themes, includ- 
ing the mechanical arts, with the remark: ‘‘ Seeing that I 
cannot choose any subject of great utility or pleasure, because 
my predecessors have already taken as their own all useful and 
necessary themes, I will do like one who, because of his poverty, 
is the last to arrive at the fair, and, not being able otherwise to 
provide himself, chooses all the things that others have already 
Jooked over and not taken, but refused as being of little value. 
With these despised and rejected wares—the leavings of many 
buyers—I will load my modest pack and therewith take my 
course.” These words describe, with some approach to exacti- 
tude, the position in which I find myself, and may form a fitting 
introduction to an address that will be discursive rather than 
systematic, and perhaps more critical than constructive 
“It may be less true to-day than it was four hundred years ago 
to say that all important matters concerning the existing state 
of the mechanical arts have been dealt with in spoken or written 
addresses. Each year there might be found sufficient subject 
matter for a — survey of the ground that has been covered 
or a sketch of what lies before us. But each important advance 
is now-a-days recorded as soon as it is made, and I do not feel 
that I have any special call to assume the réle of the historian, 
nor can I elaim any right to don the mantle of the prophet. 

A President of this Section who is not disposed to deal with 
the general aspects of the progress being made in the department 
of science allotted to us can usually find a large enough subject 
for his address within the limits of that part of our wide field 
with which his own work has been more particularly identified, 
and it might be expected that I would devote my address to a 
discussion of the conclusions at which I have arrived during 
thirty-six years of practice and experience in the teaching of 
mechanical science. But so much has been said of late on the 
training of engineers, and so many divergent and even irrecon- 
cilable opinions have been expressed regarding the lines such 
training should follow, that I feel sure I shall be relieving the 
apprehensions of some of my audience if I begin by stating 
that I do not propose to inflict upon you a discourse on that 
threadbare theme. There are limits to the endurance even 
of those who practise a profession well calculated to inculcate 
the virtues of patience and forbearance. 

When we have as President of the Section one who has broken 
new paths in the exploration of the territory assigned to us, 
or to whose labours the fruitfulness of some corner of the domain 
may be chiefly attributed, we would hardly be disposed to 
tolerate the omission from his address of an account of his own 
special work in investigation or practice, and the developments 
to which it is leading. But while, no doubt, every worker is 
the chief authority on something or other, the plot he cultivates 
may be so restricted in area, and its products may bulk so little 
in the general harvest, as to form no suitable topic to engage 
the attention of his fellow-workers on such an occasion as this. 

When an engineer leaves practice in the great, and takes to 
devising and the production of what are usually referred to 
specifically as “ scientific instruments ’’—though all machines 
and mechanical appliances may properly be classed as such— 
his colleagues in the profession may be disposed to look upon 
the change as a degeneration of the species. Naturally, I am 
not disposed to — such a verdict. Remembering the 
careers Of those who did most in the founding of the various 
branches of present-day practice, I am quite prepared to accept 
as applicable another phase borrowed from the language of the 
biologist, and to let it be called a “‘ reversion to a more primitive 
type.” But instead of dealing with the narrow branch of 
applied science with which my own practice is chiefly connected, 
1 prefer to utilise the shert time at my disposal to make some 
observations upon a larger and more general theme. ‘The thesis 
which I propose to uphold may not fall very obviously within 
the scope of the original aims of the British Association, but it 
has at least an intimate bearing on the work of those who are 
concerned with the applications of mechanical science. 

Tredgold’s oft-quoted definition of engineering as “the art 
of directing the great sources of power in Nature for the use and 
convenience of man”? may well be taken, and often has been 
taken, as a text upon which to hang a discourse on the importance 
of the profession to which many of us belong, the leading part 
it has played in the process of civilisation, and the dependence 
of the world to-day on its activities. But the words suggest 
failures as well as achievements, and responsibilities no less than 
privileges. The definition suggests that the engineer not only 
fails in his vocation if he does not accomplish something for the 
use and convenience of man, but, further, that he acts contrary 
to the spirit of-his profession if he directs the sources of power in 
Nature to the unuse* or inconvenience of man; and surely we 
must understand by ‘“‘man” not the engineer’s immediate 
client, but mankind in general. The works of the engineer 
are to be used by some people ; they have to be endured by all. 

Taking the highest view of our calling—and surely we do not 
hold that ours is in any sense a sordid or selfish vocation—the 
engineer fails in the fulfilment of his duty in so far as his works 
are detrimental to the health or destructive to the property of 
the community, or in so far as they are unnecessarily offensive 
to any of the senses of those who are compelled to live with 
them. There has been too great a neglect of such considerations. 
The medical practitioner is held to be negligent of his duty 
if he acts solely in the immediate interests of his patient, and 
does not take due precaution to guard against the spread of 
disease or the offence of the community by the exhibition of 
we forms. We should take as high a view of our responsi- 
ilities, 

In his presidential address to the Association last year Sir 
Wm. Ramsay said that the question for the engineer has come 
to be not “ can it be done ?” but “ will it pay todo it?” The 
answer to this question in respect to any particular proposal 
depends on the width of view we take in answering two pre- 
liminary questions: Whose interests are we to consider ? and 
what do we mean by paying ? Of course, there are limits that 
must be set in answering each of these ; my present contention 
is that these limits are usually much too narrowly drawn. 
A road surveyor may save a few pence or shillings to his County 
Council by leaving a piece of newly metalled road unrolled— 
because the clock strikes the hour for retiring—and may thereby 
cause expense amounting to pounds, it may be to hundreds 
of pounds, through damage to motor cars or the laming of 
horses—not to speak of loss of life or limb—to the users of the 
road, who are, after all, the clientele he is there to serve. Does 
it pay ? The authorities of a city will spend large sums on the 
adornment of the streets with stately and ornate buildings 
and on the purchase of works of art—and rightly so, though 
comparatively few of the citizens can appreciate or even give 
themselves the chance of appreciating them, while they will 
tolerate, or even be directly responsible, for the running on these 
same streets of quite unnecessarily ugly and noisy tramcars, 
and congratulate themselves on the drawing of a paltry income 
from the display of hideous advertisements that are constantly 
before the eyes of the whole community. Does it pay thus to 
separate esthetic from utilitarian demands and interests ? 

Tt is too much to assume that engineers could meet all the 
reasonable demands of their immediate clients without producing 
at least temporarily, secondary effects that may be of incon- 
venience to some members of the community. Bacon, indeed, 





__* British Association, Dundee. 

ing Section G. 

th We have no word to denote very clearly the negative of use, as 
he term is here applied ; wnuse may serve for the present, 
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said that “‘ The introduction of new inventions seemeth to be 
the very chief of all human actions. Inventions make all men 
happy without either injury or damage to any one single person.” 
But Bacon was a philosopher and dealt with ideals rather 
than with hard facts, and in his times inventors had not yet 
begun to dominate all the elements of our physical environment. 
Had he lived to-day beside one of our country roads he might 
have had something to say, in another key, regarding motor 
cars and dust ; or had his lot been cast in the proximity of a 


great centre of industry he might have modified his conviction | 


of the universality of the benefits conferred by the inventor. | tages that each advance can promise to those who would be 


He might even have been disposed to agree with a literary 
man of to-day who is reported as asserting that “‘ The universal 
and blatant intrusion of Science into our lives has resulted in a 
total disappeagance of repose.’ Isolated and unqualified 
statements such as those I have quoted are like proverbs—you 
can always find two that are directly opposed. The truth lies 
about midway between these extremes, or rather there are aspects 
of the facts in regard to which one is an approach to the truth, 
and aspects in which the other has some justification. Our 
aim should be to make Bacon’s dictum have more of truth 
and Mr. Stephen Coleridge’s assertion have less foundation 
in fact. And the outlook seems to me to be a very hopeful one, 
though to be able to take an altogether favourable view of the 
tendencies of the present time one must be an optimist of the 
true order—‘‘ One who can scent the harvest while the snow 
is on the ground.” 

When we examine into the immediate causes of the injuries 
and inconveniences that result from our activities we find that 
they are due in all, or almost all, cases to failures rather than to 
successes. The more completely the engineer achieves the 
primary end of his work the less is the damage or injury that 
can be laid to his charge. If it can be shown that this is a very 
general law, as I think it can be, we may look forward to the 
elimination, as a direct result of progress in the mechanical arts, 
of the nuisances and inconveniences for which, in some measure 
at least, we must accept responsibility. And not only so, but 
the converse will be equally true—the more we keep in view 
the removal or avoidance of anything that can cause offence, 
the more rapidly we shall advance in the attainment of the 
primary ends at which we aim. Consider, by way of example, 
the nuisance to which I have referred, and of which we hear so 
much—the raising of dust by motor cars. I shall not discuss 
the debated question as to how far the motor car produces dust, 
or only distributes it, nor shall I deal in detail with the possible 
remedies. We hope to have a paper on the subject at this 
meeting from one of our leading authorities. For my present 
purpose it suffices to point out that it is no part of the function 
of a road surface to fritter itself down into dust under traffic 
of any kind. The ideal road would be one that would not wear 
at all, and the nearer we approach this ideal of a permanent 
road surface the less will be the inconvenience caused, not only 
to those responsible for the upkeep of the road, but to the general 
public. And, conversely, the more attention we give to the 
devising of a dustless road the more rapid’ will be our advance 
towards the provision of one best suited for all the purposes 
which a road is intended to serve. We had dusty roads before 
the motor car came into being, but the demand that is being 
forced upon the engineer to eliminate this nuisance is leading 
to an improvement of our roads for all users. The inventors 
of the automobile will yet merit the thanks even of those who, 
bemoaning the blatant intrusion of. science into our lives, may 
discard the railway train and the motor car and take to the 
stage-coach of their grandfathers with a view to the recovery 
of some of the lost repose. 

Again, the combustion of fuel does little harm to anyone ; 
it is the imperfection of the combustion that is the main cause, 
almost the sole cause, of injury to health, to property, and to 
the amenity of populous centres. Of course, one knows that 
smokeless combustion is not necessarily, nor always, the most 
economical, but that is only because we have not yet learned 
how to use fuel in anything like a perfect manner. But all the 
tendencies at the present time are towards improvement, 
and the more attention we pay to the elimination of the smoke 
nuisance the more rapid will be our progress in the economical 
use of one of the most valuable of our inheritances. It is there- 
fore clearly the duty of every engineer who has to do with power 
or heat production—for the credit of his profession and even in 
the interests of his immediate clients—to consider the use and 
convenience of all who can be affected by the work for which he 
is responsible. The time is not far distant when the direct 
burning of bituminous coal in open grates will be looked upon as 
not only a source of serious harm, but as a culpably wasteful 
practice. Great progress has been made in processes for the 
partial distillation of coal by which a free burning and quite 
smokeless fuel is prepared and valuable by-products (so-called) 
are conserved. If all engineers concerned with the design 
and application of plants in which coal is used had a due sense 
of their responsibilities to the community, progress would have 
been, and would to-day be, much more rapid ; and economies 
would be effected that would, in themselves, amply justify 
the application of more scientific methods of utilising the con- 
stituents of a very complex material, which we are too apt to look 
upon as merely a convenient source of heat—plentiful enough 
and cheap enough, as yet, to be used in a most wasteful manner. 
It will not be to the credit of our profession if it should require 
restrictive legislation not only to prevent a gross interference 
with the health and comfort of the community and the amenities 
of our centres of industry or of population, but to effect econo- 
mies in the utilisation of the chief of the sources of power 
which it is our function to direct to the best advantage of all 
conzerned. 

In other directions also we see that progress towards economy 
is leading to a reduction, and possibly to the entire elimination, 
of all the nuisances associated with the older methods of power 
and heat production. The great improvements that have 
recently been made in producer plants and gas engines have 
rendered out of date as regards economy at least the smaller 
sizes of steam plants which are so fruitful a source of injury 
and inconvenience to the community ; and we now have engines 
of the Diesel and the so-called semi-Diesel types that can 
utilise natural oils and oils obtained in the distillation or partial 
distillation of coal not only with an efficiency hitherto unattained 
in heat engines, but ‘“‘ without injury or damage to any one 
single person ’—except possibly the maker of inferior} plants. 

Present indications point to the coming of a time in the near 
future when the power and heat required for industrial and 
domestic purposes will be distributed electrically in a perfectly 
inoffensive manner from large central stations; and even at 
these stations there will be no pollution of the atmosphere 
that could give the most sensitive of critics any just grounds 
of complaint against the intrusion of science into our lives. 
In his presidential address to the Institution of Electrical Engi- 
neers in November, 1910, Mr. Ferranti dealt in a most masterly 
way with this, which is undoubtedly the greatest of the many 
schemes at present before the engineering profession. That 
address reads like a chapter from a Romance of Utopia, 
but, unlike most of the forecasts that have been presented to us 
of ideal conditions in a world of the future, the system which 
Mr. Ferranti sketches out and advocates with so much knowledge 
and convincing argument does not depend for its reasonableness 
on the postulation of a perfected humanity. It would not only 
provide vastly improved conditions of life for the community 
as a whole, but it would satisfy the more selfish aims of the 
users of power and the makers of machinery by increasing the 
economy of production and stimulating the demand for mechani- 





My typist in transcribing arather illegible draft of this passage sub- 
stituted for the adjective I have here used the less restrained, but per- 
haps equally appropriate one, ‘‘infernal,” but I noticed this in time to 
amend the emendation. I had no intention to speak so candidly of any of 
the works of members of my own profession; 








cal appliances. No doubt there may be some who will hold that 
to commend any worthy scheme to those who might carry 
it out by an appeal to their selfish interests is an altogether 
immoral kind of argument. I do not think so. Advancement 
of the race through benefits to the individual is, at least, not 
inconsistent with Nature’s method of securing progress. How- 
ever much we may desire to develop a purely altruistic spirit 
in men of all classes, we must meantime make the best of human 
nature as it is and recognise that the rapidity of our progress 
toward better conditions of life will be in proportion to the advan- 


immediately concerned in its realisation. 

It is just a hundred years since passengers were first carried on 
the Clyde in a mechanically propelled ship, and to-day—when they 
are not too completely obscured by smoke—we can see the suc- 
cessors of the Comet plying on that river with power plants 
of greatly superior overall efficiency, but showing little advance 
in regard to the combustion of the fuel. Had the emission of 
smoke from river craft been prohibited years ago, there is little 
doubt that engineers would have let few days pass without arriv- 
ing at some solution of the problem of inoffensive power produc- 
tion, and the demand for economy would have looked after 
itself. How much better it would be were engineers to take the 
wider view of their duties and responsibilities to which I have 
referred, and realise that they are acting contrary to the true 
spirit of their profession when they produce appliances that 
pollute the atmosphere for miles around to the hurt and incon- 
vience of those whose “‘ use ’’ they are intended to serve. But 
this year a ship has left the Clyde that we hope may be the fore- 
runner of a new race which will attain a higher efficiency than any 
of the direct descendants of the Comet, and that will ply their 
trade without inconvenience to man or beast, who can claim 
some right to be permitted to enjoy an unpolluted atmosphere 
and the measure of sunshine which Nature—sparingly enough 
in those regions—intended to provide. 

But there are injuries which we may inflict upon the community 
other than those to health and physical comfort. Every one, 
even the least cultured, has some sense of the beautiful and the 
comely, and is affected by the aspects of his environment 
more than he himself can realise. The engineer, then, whose 
works needlessly offend even the most fastidious taste is acting 
contrary to the spirit of his profession at its best. There has 
been far too great a disregard of esthetic considerations in the 
every-day work of the engineer—we usually take a too exclu- 
sively utilitarian view of our calling. We should not be prepared 
to accept, as referring to the arts we practise at their best, 
the distinction drawn by a philosophical writer between “ the 
mechanical arts, which can be efficiently exercised by mere 
trained habit, rote, or calculation’ and “the fine arts which 
have to be exercised by a higher order of powers.” { And I 
think it can be shown that a greater regard for artistic merit in 
our designs would not necessarily lead to extravagance, but in 
many cases would conduce to economy and efficiency. It is at 
least true—and much less than the whole truth—that greater 
artistic merit than is commonly found in our works could be 
attained with no sacrifice of structural fitness or of suitability 
for the purposes they are designed to serve. 

There was a time when engineers made desperate attempts 
to secure artistic effects by the embellishment (?) of their pro- 
ductions with features which they believed to be ornamental. 
Fortunately, the standard of taste has risen above and beyond 
this practice in the case of most members of our profession and 
most of our clients. We are all familiar with illustrations of 
philosophical instruments and other mechanical contrivances of 
the early times that vied in lavishness of adornment—though 
not in artistic merit—with those wonderful astronomical appli- 
ances that were carried—as trophies of war!—from Pekin 
to Sans Souci. Many of us can remember a time when the prac- 
tice had not altogether disappeared even in the design of steam 
engines, lathes, and other products of the.mechanical engineer’s 
workshop. I well remember in my apprenticeship days the 
building of a beam engine that was a triumph of ingenuity 
in the misapplication of decorative features. In place of the 
mildly ornamented pillars and entablature of Watt’s design 
there was provided for the support of the journals of the beam 
a pair of A frames constructed in the form of elaborately moulded 
Gothic arches flanked by lesser arches on each side, while the 
beam itself and many other parts were plentifully provided with 
even less appropriate embellishments borrowed from the art 
of the stonemason. It is some consolation to remember that the 
clients for whom the engine was built were not of this country, 
and that the design itself was not a product of the workshop 
that was favoured with the contract to produce this amazing 
piece of cast iron architecture. We have all seen wrought iron 
bridges the inattractive features of which were concealed by 
cast iron masks—in the form of panelling or of sham pillars 
and arches with no visible means of support—that not only 
have no connection with the structural scheme, but suggest 
types of construction that could not, by any possibility, meet 
the requirements. Structures of this kind remind one of the 
pudding which the White Knight—with good reason when we 
remember the characteristics of his genius—considered the 
cleverest of his many inventions. It began, he explained, 
with blotting-paper, and when Alice ventured to express the 
opinion that that would not be very nice, he assured her that, 
though it might not be very nice alone, she had no idea what a 
difference it made mixing it with other things—such as gun- 
powder and sealing-wax. 

There are, and must always be, wide differences of opinion 
regarding what is good or bad in matters of taste, but we may 
go so far in generalisation as to say that we can admire the 
association of elements we know to be incongruous only in 
compositions that are intended to be humorous. “ All human 
excellence has its basis in reason and propriety, and the mind, 
to be interested to any efficient purpose, must neither be dis- 
tracted nor confused.’’§ But to be able to judge of the propriety 
or reasonableness of any composition we must have some 
knowledge of the essential qualities and relationships of its 
component parts, and excellence cannot depend upon an appeal 
to ignorance. We can quite imagine that the White Knight’s 
pudding would appeal as an admirable and most ingenious 
concoction to one who lacked a knowledge of the dietetic value 
of blotting-paper and was willing to take for granted the excel- 
lence of gunpowder as a spice and of sealing-wax as a flavouring. 
No artist would be bold enough to include a polar bear or a walrus 
in the composition of a picture of the African desert, nor be 
prepared to consider as a legitimate exercise of the artistic imagi- 
nation the depicting of an Arab and his camel wending their 
weary way across the Arctic snows. He would recognise the 
incongruity, and might even realise that it is only a lack of 
imagination or of true inventive power that could lead anyone 
to resort to such measures for the securing of a desired colour 
scheme. These are lengths to which even artists will not go 
in the arrangement of elements in a composition. But an artist 
will secure a colour scheme at which he aims by the introduction 
into his landscape of a rainbow in an impossible position, or of 
an impossible form or dimensions, or with colours arranged 
according to his own fancy, though in this there is a much more 
essential unreasonableness. A polar bear might be transported 
to the desert and an Arab might conceivably find his way to 
the regions of snow and ice, but a rainbow cannot wander from 
the place assigned to it by Nature, nor can it have other than 
the ordained form or dimensions or sequence of colours. No 
artist would paint a figure holding a candle and make the light 
fall on the side of the face remote from the source ; but he will, 
and usually does, paint the moon illuminated on the side remote 
from the sun. Why? Simply because he has not before his 
mind the essential absurdity of the scheme, if indeed he knows 
why the moon shines. Artists who deal with Nature in any of 





t Enc. Brit., eleventh edition, article “ Art.” 
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its aspects may be commended to “ mark, learn, and"inwardly 
digest ” Whistler’s definition of their calling: ** Nature contains 
the elements in colour and form of all pictures . . . but 
the artist is born to pick and choose, and group with science 
these elements that the result may be beautiful.”” Whether 
or not we are to understand that Whistler intended to include 
an accurate knowledge of physical facts and phenomena in what 
he calls science, he cannot have meant anything less than sense. 

So in regard to the arts of construction, we may say that 
mechanical science provides the elements of all structures, 
and the craftsman—be he called engineer or architect—is born 
to pick and choose and group with science these elements that 
the result may be useful, and not devoid of grace. 

The only valid excuse for such departures from the fit and 
rational in painting or in structural design, as those which I 
have instanced, is ignorance on the part of the designer of the 
nature of the elements he employs or a lack of skill to devise 
a possible or reasonable arrangement of details that will secure 
the general effect he desires. 

It may almost savour of sacrilege to quote in this connection 
from the writings of that ‘* Wild, wilful. fancy’s child ” the story 
of whose eight short years of life and literary work Dr. John 
Brown has given in his charming “ Pet Marjorie ”—a record 
of perhaps the shortest human life that has formed the subject 
of a biography. But the lines are too pertinent to my purpose 
to be withheld. and the frankness of the confessions they contain 
of a childlike limitation of artistic power may be commended 
to those who practise either the fine arts or the arts of construc- 
tion, and feel compelled to “* trust to their imagination for their 
facts,” or to resort to the association of incompatible details 
for lack of knowledge, or of ability to attain their ends by more 
reasonable means. 

Marjorie writes of the death of James ITI.:— 

** He was killed by a common splinter, 
Quite in the middle of the winter ; 
Perhaps it was not at that time, 
But I could find no other rhyme !”’ 
‘“‘ Quite in the middle of the winter ” describes August 3rd, 1460 
A.D., With no wider licence than we find assumed in the works of 
more experienced, if less candid, artistsand craftsmen. Again, in 
her sonnet to a monkey—written, we must remember, when 
she was six or seven years of age—she acknowledges the com- 
pelling power of an artistic aim :— 
“* His nose’s cast is of the Roman : 
He is a very pretty woman. 
I could not get a rhyme for Roman 
So was obliged to call him woman.” 

It may seem that I have wandered widely from my text ; 
those who found discourses on texts usually do! But there is, 
or ought to be a closer connection than is usually recognised 
between the work of the engineer and that of those to whom 
we usually restrict the title of artist. There was no great gulf 
fixed between the fine arts and the utilitarian arts in earlier 
times. Some at least of those to whom we owe the greatest 
advances in the fine arts were eminent also in the arts of con- 
struction. We may claim such men as Michelangelo, Raphael, 
and Leonardo da Vinci as masters in the arts ef construction 
as well as in those with which their names are usually associated. 
The separation of the beautiful and the useful is quite a modern 
viee. But much that I have ventured to say in the digression— 
if such it be—is applicable, with little or no alteration of terms, 
to the work of our own profession. The architect or engineer 
who, for the sake of effect, fills the space between the flanges 
of a beam or girder with slabs of stone or cast iron pillars and 
arches, that could not fulfil the function of a web, exhibits just 
the same lack of skill as Pet Marjorie owns up to—shall I say ?— 
like a man. Such practices have no “ basis in reason and pro- 
priety,” and the employment of such “ decorative features ” 
is certainly not a “ grouping of elements with science.” It is 
said that “The highest art is to conceal art ;” the lowest 
in matters pertaining to our profession is to conceal ill-devised 
construction with false and senseless masks. But what I have 
said has, I think, a sufficiently obvious bearing on the mechanical 
arts—TI need not further point the moral. 

There is an old maxim to the effect that ‘‘ the designer should 
ornament his construction and not construct his ornament.” 
This is an admirable rule so far as it goes, but it should be sub- 
ordinated to a higher rule, that he should ornament his structure 
only if he lacks the skill to make it beautiful in itself. A struc- 
ture of any kind that is intended to serve a useful end should 
have the beauty of appropriateness for the purpose it is to serve. 
It should tell the truth, and nothing but the truth, and if its 
character be such that it can be permitted to tell the whole 
truth, so much the better. It should be beautiful in the sense 
in which we commonly use the term with respect to a machine— 
we call a mechanical device beautiful only if it strikes us as 
accomplishing the end for which it is designed in the simplest 
and most direct way. Our works—like the highest creations in 
Nature—should be beautiful and not beautified. ‘‘ Beautified ” 
should be considered a vile phrase when applied to a work of 
construction, no less than when used to characterise a fair 
Ophelia. Artists accept the human form at its best as the 
highest embodiment of grace and beauty, but there is not a curve 
in the figure that is not the contour of some structural detail 
that is there for a definite purpose. The practice of resorting 
to extraneous adornments to minimise crudities of structural 
scheme had its rise—if I mistake not—in the comparatively 
recent times when culture and taste were at their lowest. It is 
specially characteristic not only of earlier times, but of the earlier 
stages of the design of any particular product. It has already 
disappeared in some cases, and will continue to disappear from 
the practice of the arts of construction as skill and taste develop. 
I have already alluded to the abandonment of ornament in the 
design of machines, and I think there can be no one with any 
sense of the fit and pleasing who does not approve this change 
in practice. The stage-coach and horses of former times were 
lavishly decorated—the carriage of to-day is more graceful 
and pleasing in virtue of the simple elegance of its lines. In 
the best domestic architecture of to-day we see the same tendency 
to trust for effect more and more to an artistic grouping of the 
lines and masses of essential parts and the gradual abandonment 
of purely decorative features without and within. There was a 
time when the hulls and riggings and sails of ships were lavishly 
ornamented ; now even the figurehead—the last remnant of 
barbaric taste—has disappeared ; and do we not find in a full- 
rigged ship of to-day—or yesterday, perhaps, one should say— 
a grace and dignity that no extraneous embellishments would 
enhance ? From the racing yacht the designer has been forced, 
by the demand for efficiency, to cast off every weight and the 
adornments that so beset the craft of earlier times, with the 
result that there is left only a beautifully modelled hull, plain 
masts, and broad sweeps of canvas. and we can hardly imagine 
any more beautiful or graceful product of the constructive arts. 
These examples will serve to illustrate the contention that the 
attainment of the highest efficiency brings with it the greatest 
artistic merit. But in the development of the yacht of to-day 
through many stages the designer has been forced from time to 
time to strive to combine grace with efficiency. Selection on 
the part of clients must have eliminated ungraceful forms 
when more beautiful ones could be found, and therefore the 
advance has been rapid. I think I may appeal to this illustra- 
tion to support the further contention that advance in efficiency 
may be helped and not hindred by keeping in view an esthetic 
as well as a utilitarian aim. Further illustrations will occur 
to anyone who has studied the development of design of struc- 
tures or machines. 

It is a matter of constant remark, and with justice, that steel 
bridges, as a class, are much less pleasing to the eye than those 
of stone. The reasons for the contrast in artistic merit are not 


and survival of the fittest and selection—even with little creative 
skill on the part of the designers—would have led to the develop- 
ment of types having, of necessity, at least the elegance of fitness. 
But, further, this art has come down through the times to which 
I have referred, when artistic and utilitarian aims had not 
yet been divorced in the practice of the crafts; and, further 
still, the practice of building in stone has been in the hands of 
architects, as well as of engineers, and architects are expected 
to be artists, and are trained as such. On the other hand, 
construction in steel is a very modern art, and it has been in the 
hands of engineers who usually neglect, if they do not despise, 
the study of the fine arts. But why have architects, with their 
artistic training, not succeeded in producing artistic structures 
in steel as admirably as those they design in stone? Partly, 
no doubt, because they are hampered by tradition. They have 
not yet fully realised the difference in spirit that must charac- 
terise fit designs in the newer and the older materials. No one 
can be an artist in any material the possibilities and limitations 
of which he has not fully mastered. Again, if a common engineer 
may venture the criticism, the architect, as a rule, has not suffi- 
ciently mastered the science of construction, and has been too 
much addicted to taking the easy course of adopting a decorated 
treatment instead of striving to secure elegance of structural 
scheme as such ; and decoration, at least on anything like tradi- 
tional lines, is wholly incompatible with the best possibilities 
of steel as a structural material. Progress is being made in the 
art of designing efficient and graceful structures in metal, 
but the best results can only be attained by a designer who has a 
thorough scientific and technical knowledge of the properties 
of steel and the processes of its manipulation, on the one hand, 
and cultured artistic sense and capacity on the other. These 
should not be considered as appropriate equipments for separate 
professions. 

There are many, however, who have a rooted conviction that 
structures in steel can never be so beautiful as those in stone. 
This I believe to be altogether wrong. It arises partly from the 
crudity of design that characterises most of the steel structures 
that have yet been erected, and partly from preconceived notions 
as to what is fitting in proportions and massiveness. We can 
quite imagine that a native of the Congo region whose notions 
of the proportions suitable and comely for a quadruped were 
founded on his familiarity with the hippotamus would, at first 
sight, consider the racehorse sadly lacking in substance and 
solidity, but in time he might come to recognise some measure 
of gracefulness in a creature that has been developed to meet 
requirements that hitherto he had not fully considered. 

Mr. Wells has said in his ‘‘ New Utopia” “the world still 
does not dream of the things that will be done with thought 
and steel when the engineer is sufficiently educated to be an 
artist, and the artistic intelligence has been quickened to the 
accomplishment of an engineer.”” But we need not postpone 
till the advent of a complete Utopia the full realisation of our 
duty to practise our profession as far as in us lies, with due regard 
for the material interests and esthetic susceptibilities of all who 
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CATALOGUES. 


THE UNIVERSAL MACHINERY CompANY, Dock-street, Leeds. 
—This firm’s stock list of U.M.C. machine tools has reached us. 
It gives particulars of many second-hand machine tools which 
the firm has in stock. 

Tue British ALumMINiIuM Company, 109, Queen Victoria- 
street, E.C.—Two leaflets have reached us. One has reference 
to aluminium domestic fittings and the other to aluminium 
ventilators for electrical machines. 

BIckFrorD, SMITH AND Co., Limited, 85, Gracechurch-street, 
E.C.—This is a pamphlet dealing with volley firers and instan- 
taneous fuses. The pamphlet should prove of considerable 
interest to those associated with blasting work. 

INGERSOLL-RAND Company, 11, Broadway, New York.— 
Catalogue No. 75 has reached us. It is entitled “* Water Lifted 
by Compressed air,” and contains a great deal of information 
concerning this subject. The publication is admirably illus- 
trated. 


THe Lonpon Etectrric Trapinc Company, Palmerston 
House, Old Broad-street, E.C.—A catalogue sent to us by this 
firm deals with Baston electric heaters. These heaters are 
made in a number of different types, and are suitable for ships’ 
cabins, bath-rooms, offices, &c. 


JaMEs KEITH AND BLACKMAN AND Co., Farringdon- 
avenue, E.C.—-A pamphlet sent to us by this firm is entitled 
‘The Keith Light in Textile Mills.” Some interesting informa- 
tion concerning this subject is given, and there are illustrations 
showing mills in which the Keith light is used. It is claimed 
that a Keith light installation will decrease the gas bill and 
increase illumination. There are from 8000 to 9000 installa- 
tions now in use. The Keith system of high-pressure gas light- 
ing consists of the use of ordinary town gas, with its pressure 
slightly increased by a Keith rotary compressor, and then con- 
ducted in the usual manner by piping to Keith inverted incan- 
descent burners. 


** Arr Compressors ”’ is the title of a catalogue forwarded 
to us by Chesters Renfrew Engineering Company, Limited. 
The catalogue contains a great deal of useful information con- 
cerning air compressors, and there are many tables giving 
dimensions, speeds and so forth of the various types of com- 
pressors which the firm supplies. We understand that the firm 
has now entirely discarded the old mushroom and mechanically 
operated valves and is fitting special improved flexible plate 
valves in all classes of compressors. The necessity for fitting 
some form of light automatic valve has come with the increase 
in speed of compressors and the necessity for a reduction to a 
minimum of the end clearance. The new type of plate valve 
is claimed to have many advantages. 


Tue Nationat Time Recorper Company, 5, Blackfriars- 
road, London.—From this firm we have received a catalogue 
descriptive of time recorders. These are the features to which 
particular attention is called :—The recorders are capable of 
registering the working time of any number of people; em- 
ployees can register their time on these recorders at the rate of 
fifty a minute with ease ; they make no mistakes, the time noted 
being mechanically correct ; the recorders favour no one, the 
employer therefore gets the full time he pays for ; no disputes 
can arise, as each employee registers his or her own time, and 
can see and verify the time they have printed on the card ; 
recorders of this type watch over the employer’s interests, and 
show him what time his works are opened each morning, and 
also prevent inflation of overtime accounts. 

Tue British THomson-Houston Company, Limited, Rugby. 
—Works managers and others associated with engineering works 
where electric driving is in use or where the installation of electric 
motors is contemplated will find a great deal to interest them 
in a new publication issued by the British Thomson-Houston 
Company, of Rugby. The illustrations show many applica- 
tions of the electric motor to machine tool driving, and it seems 
to us that these should prove of considerable assistance to those 
who are thinking of utilising electric power in workshops. 
Brief descriptions accompany these illustrations, and the advan- 
tages of the various arrangements are pointed out. Moreover, 
it is stated in the first part of the pamphlet, that complete 
descriptions and quotations covering motors and motor acces- 
sories illustrated in the publication, will be promptly forwarded 
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far to seek, The building of stone bridges is an ancient art, 


upon request to the nearest of the company’s offices, 





| are devoted to machines of this description. 
| particulars and illustrations are given of all the grinding machines 





THE CONSOLIDATED PNEUMATIC Toot Company, Limited, 
9, Bridge-street, Westminster, 85.W.—Two new publications 
have been forwarded to us. One has reference to electric tools 
and the other to pneumatic tools. Both publications are wel] 
illustrated. The first-mentioned catalogue deals with self. 
contained electric drills for continuous and alternating current 
circuits, magnetic drills, electric pillar drills, electric drills with 
flexible and telescopic shafts, electric grinding and _butling 
machines, electric blowers, electric air compressors and blowers, 
electric scaling hammers and tools, and electric coal and ore 
boring machines. The tools, &c., dealt with in the other cata- 
logue include ‘‘ Boyer ’’ pneumatic hammers for various classes 
of service, ‘‘ Keller”? hammers, plug drills, scaling hammers, 
‘** Boyer” gap riveters, ‘‘ Boyer” jam riveters, deck riveters, 
‘** Boyer’ rivet bushers, “* Keller ’’ rammers, “ Little Giant ” 
drills, *‘ New Giant” drills, midget drills, wood-boring drills, 
tube cutters, emery grinders and polishers, pneumatic painting 
machines, rivet heating forges, sand sifters, pneumatic hoists of 
various types, air receivers and mountings, india rubber hose 
pipe and fittings, air cocks and connections, hose couplings, 
tube expanders, lubricating oil, tools for use under water, &c. 
Many illustrations are given showing various kinds of pneumatic 
tools in use. 

W. T. GLoverR anv Co., Limited, Trafford Park, Manchester, 
This firm has sent us a new publication dealing with whipcord 
braided flexible cables for mines, factories and workshops. It 
is pointed out that the life of a flexible trailing cable almost 
entirely depends on its external protective sheathing, and many 
forms of metallic and non-metallic coverings designed to resist 
abrasion and mechanical damage have, from time to time, 
been put on the market. Metallic armouring is no longer avail- 
able for use as a conductor for the purpose of earthing motor 
frames, &c.—see Home-office rules for the installation and 
use of electricity in mines, 1912, and Home-office regulations 
for factories and workshops, 1910. This is chiefly owing 
to the liability of flexible forms of armour to become broken hy 
wear or damage, under which interrupted condition they become 
a positive source of danger. Under the above-mentioned rules 
and regulations, an earth core laid-up in the cable is rendered 
necessary in most cases where flexible trailing cables are used 
for power purposes, and the external protection of such cables 
by non-metallic coverings is now generally accepted as good 
practice. Glover’s whipcord braiding has been designed to 
get over this difficulty by providing all the desired mechanical 
properties at a minimum cost, while its water-resisting finish 
renders it, it is claimed, particularly adaptable for use in damp 
surroundings. For all factory or tool work, portable lamps, deck 
lights, &c. &c., Glover’s whipcord flexible is claimed to be par- 
ticularly suitable. 

CHARLES CHURCHILL AND Co., 9 to 15, Leonard-street, 
Finsbury, London, E.C.—-This company has recently issued 
a new edition of its general catalogue of machinery and tools, 
and a copy has been forwarded to us. It is an extensive and 
well-bound volume containing over 660 pages, and there are 
many illustrations. An important feature of this new edition 
is the grinding machinery section. No fewer than 78 pages 
For the first time 


manufactured by the firm at its works at Manchester. These 
machines are for cylindrical, universal, internal, ring, vertical 
surface and wet tool grinding. A separate publication dealing 
with grinding machines is also issued by the firm. In addition, 
the catalogue also deals with many other machine tools, includ- 
ing high-speed milling machines, heavy duty lathes, high-speed 
drilling machines, &c. The last part of the catalogue is devote«| 
to small tools, such as cutters, drills, screwing tackle, gauges, 
micrometers, &c. In accordance with the firm’s usual practice 
the prices of machine tools are not printed, except in a few cases. 
Current prices can naturally be obtained upon application. 
A great deal might be said about this publication, but the above 
will suffice to give some idea of the wide field it covers. 
Altogether, the publication constitutes a very creditable pro- 
duction, and we feel sure that it will interest many who are 
associated with engineering workshop practice. 








FORTHCOMING ENGAGEMENTS. 


WEDNESDAY, SEPTEMBER l1Ira. 


Tue InstITUTION OF MininG ENnGInEERS.—The twenty-third 
annual general meeting will be held in the Lecture Theatre of 
the University of Birmingham, Edmund-street, Birmingham. 
The members will be welcomed to the city by the Lord Mayor 
of Birmingham. Full particulars from Mr. L. T. O’Shea, the 
Secretary, 39, Victoria-street, S.W. 


SEPTEMBER 12rH To 19ruH. 


Lonpon GEo.oaists’ AssocraTIon.—-Long excursion to the 
East Coast of Scotland. Full particulars from the Excursion 
Secretary, Mr. A. C. Young, 17, Vicars-hill, Lewisham, S.F. 





SEPTEMBER 25TH anv 26rH. 
THe InstiruTeE oF Metars.—The Autumn Meeting. For 


particulars see below. 


SEPTEMBER 30rxa anp OCTOBER Ist, 2NnD, 3RD, AND 4TH. 


Iron anpD Steet InstiruTre.—Autumn Meeting at Leeds. 
For programme see page 210 ante. 








INSTITUTE OF METALS. 


THE autumn meeting of the Institute will be held in London, 
on Wednesday and Thursday, September 25th and 26th. 


Wednesday.—10 a.m., general meeting of members at the 
Institution of Electrical Engineers, Victoria Embankment, W.C. 
In the afternoon visits will be paid to the works of Fraser and 
Chalmers, Limited, Erith, or to the National Physical Laboratory. 
9 p.m. to 11 p.m., reception by the President of the Institute and 
Mrs. Gowland at the Royal United Service Institution, White- 
hall, 8.W. 

Thursday.—10 a.m., general meeting of members at the 
Institution of Electrical Engineers, Victoria Embankment, W.C. 
In the afternoon visits will be paid to Woolwich Arsenal, or to 
the Brooklands motor racecourse and aviation ground. 


The following is a list of the papers that are expected to be 
submitted :—({1) Professor F. Carnevali, on ‘* Autogenous 
Welding by means of Oxygen and Acetylene of Copper and its 
principal Alloys, and of Aluminium.” (2) Professor H. C. H. 
Carpenter, on “‘ The Effect of other Metals on the Structure of 
the Beta Constituent in Copper-Zine Alloys.’’ (3) Professor 
H. C. H. Carpenter, on ‘‘ The Structural Resolution of the Pure 
Copper-Zinc Beta Constituent into Alpha plus Gamma.” 
(4) Professor A. K. Huntington, on “‘ The Effect of Tempera- 
tures Higher than Atmospheric on Tensile Tests of Copper and 
its Alloys.”” (5) Mr. F. Johnson, on “ The Influence of Im- 
purities in ‘Tough-Pitch’ Copper, with chief reference to 
Antimony.” (6) Mr. E. F. Law, on “ The Influence of Oxygen 
on the Properties of Metals and Alloys.” (7) Dr. T. Kirke Rose, 
on “‘ The Annealing of Coinage Alloys.” (8) Dr. W. Rosenhain 
and Mr. D. Ewen, on “ Intercrystalline Cohesion in Metals,” 
with an appendix on “‘ The Formation of Twinned Crystals in 
Silver.” (9) Mr. Alexander E. Tucker, on ‘The Joining of 
Metals.” (10) Professor T. Turner, on “‘ Oxygen in Brass.” 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Higher Quotations for Pig Iron. 

THE increasing quotations for coke and coal have 
caused pig iron producers to ask higher rates, and on ’Change 
to-day (Thursday) in Birmingham, South Staffordshire cinder 
forge was quoted 60s. and part-mine 63s. to 64s. Northampton 
descriptions were 62s. to 63s., and Derbyshire 63s. 6d. to 64s. 6d., 
North Staffordshire forge sorts were 64s, 6d. to 65s. 6d. The fore- 
going descriptions were 1s. dearer than about a week previously. 
In inferior qualities no alteration was noticeable, best all-mine 
forge remaining 90s, to 95s,, foundry 95s., cold blast 125s., 
and North Staffordshire best 68s. to 69s. It had been thought 
that the limits of the upward movement had been reached, but 
the dearer tendency of fuel left smelters no alternative but to 
put up prices in order to recoup themselves for their extra 
expenses. ‘They have not much difficulty in obtaining the 
higher figures asked, being assisted in this by the lowness of 
stocks. The dearer tendency of fuel is also considered likely 
to obviate any early reaction of crude iron values. Although 
forge iron is chiefly in demand, yet there is a satisfactory move- 
ment also in foundry iron, of which considerable quantities are 
required for engineering purposes, 


Bar and Sheet Mills Busy. 

Heavy outputs are being made both of bars and sheets. 
Prices show no change on the week, but quotations are firm, 
and some makers declare that, in consequence of the high cost 
of raw materials and Jabour, the margin of profit given by the 
existing prices is by no means large, high though present quota- 
tions are compared with a year ago. Specifications are coming 
to hand freely for marked bars, which are quoted £9 10s., with 
Earl Dudley’s L.W.R.O. brand £10 2s. 6d. The general figure 
asked for merchant qualities of bar iron is £8 5s., delivered Bir- 
mingham, whilst from £7 17s. 6d. to £8 is being obtained for 
nut and bolt iron. A good business is being done in North 
Staffordshire “‘crown” bars at about £8 5s. With reference 
to plain black sheets, all the plant is well engaged, and a larger 
output is being made than for some time past. Singles are 
quoted £7 17s. 6d., doubles £8 2s. 6d. to £8 5s.. and trebles 
£8 12s. 6d. There is a better demand than of late both on home 
and export accounts for galvanised sheets. Quotations are 
rather stronger at £12 to £12 5s. for corrugated sheets of 24 w.g., 
f.o.b. Liverpool. Spelter is costing £26 to £27 delivered. 


Other Descriptions of Iron. . 
Gas strip makers are well employed, and they quote 
£8 5s. to £8 7s. 6d. Hoops are in fair request at £8 2s. 6d. 
to £8 5s., and slit nail rods are in moderate demand at £9. 


Mild Steel Prices still Advancing. 

Steel prices are still rising in Staffordshire, and on 
Saturday last certain makers advised an advance of 5s. per ton 
in Siemens basic quality over Bessemer. The strength of the 
market is surprising. and it is being largely added to by the 
progress of Cleveland warrants. Saturday’s advance in mild 
steel leaves Staffordshire qualities at :—-Plates Jin. thick and 
upwards, £8 5s. per ton; bars, rounds and squares, £8 2s, 6d. 
to £8 5s.; angles, £7 12s. 6d. to £7 15s.; channels, £8 to £8 2s. 6d.; 
and tees, £8 2s. 6d. to £8 5s., all less 24 per cent. The demand for 
mild steel, particularly for engineering purposes and shipbuilding 
accessories, is increasing remarkably, and makers have six 
months’ work, or even more, ahead. The preference of con- 
sumers for open-hearth steel over Bessemer or basic Bessemer 
qualities was reported on Saturday to be a very distinct feature 
of the present activity, and steel makers are forming their plans 
for next year upon the assumption that more and more they 
will have to supply this material. 


The Course of the Steel Boom. 

Since the beginning of the year Staffordshire steel prices 
have shown an advance on the average of £1 to £1 5s. per ton, 
though on some descriptions the advance is only 15s. Bessemer 
basic qualities last January were :—Plates, £7 5s.: bars, £6 15s. 
to £7 5s.; angles, £6 12s. 6d. basis; tees, £6 17s. 6d. to £7; 
flats, £6 15s. to £6 17s. 6d.; and channels, £6 17s. 6d., joists being 
£6 12s. 6d. Siemen’s material was 2s. 6d. per ton extra on the 
above prices, while rounds and squares in either quality of 2in. 
to under 4}in. were quoted £6 15s., and 4}in. to 6in., £7 5s. per 
ton. All the mills in every department are as busy as they can 
be, and, in view of the strong demand in other centres, there is 
no doubt that the firmness will be well maintained. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Continues Strong, 

_ THE attendance on the Iron Exchange continues compara- 
tively small, for the holidays are still continuing to keep away 
many buyers and sellers. The high prices militate against 
business, especially in Scotch, but sellers showed no disposition 
to press for orders. Finished iron and steel showed little change, 
and copper also remained quietly steady. English tin ingots 
are again higher. Sheet lead unchanged. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 68s. to 68s. 6d.; 
Staffordshire, 68s 6d.; Derbyshire, 68s. 6d. to 69s.; Northamp- 
tonshire, 68s. 6d.; Middlesbrough, open brands, 72s. 10d. 
Scotch: Gartsherrie, 78s. 6d. to 79s.; Glengarnock, 76s. 6d.; 
Summerlee, 76s. 6d.; Eglinton, 75s. 6d., delivered Manchester. 
West Coast hematite, 78s. 6d. f.o.t. Delivered Heysham : 
Gartsherrie, 76s. 6d. to 77s.; Glengarnock, 74s. 6d.; Summerlee, 
74s. 6d.; Eglinton, 73s. 6d. Delivered Preston: Gartsherrie, 
vis. 6d. to 78s.; Glengarnock, 75s. 6d.; Summerlee, 75s. 6d.; 
Nglinton, 74s. 6d. Finished iron : Bars, £8 4s.: hoops, £8 7s. 6d. 
sheets, £9 5s. Steel: Bars, £8 to £8 5s.; Lancashire hoops, 
£8 5s. to £8 7s. 6d.; Staffordshire ditto, £8 5s. to £8 7s. 6d.; 
sheets, £9 to £9 5s.; boiler plates, £8 15s. to £9 ; plates for tank, 
girder, and bridge work, £8 5s. to £8 10s.; English billets, 
£5 15s. to £5 17s. 6d.; foreign ditto, £5 15s. to £5 17s. 6d.; cold 
drawn steel, £10 5s. to £10 15s. Copper: Sheets, £95: tough 
ingot, £84 5s, to £84 15s.; best selected, £84 10s. to £85 per ton ; 
copper tubes, 114d.; brass tubes, 94d.; brazed brass tubes, 104d.; 
rolled brass, 84d.; brass wire, 8}d.; brass turning rods, 8}d. to 
Sid.; yellow metal, 73d. to 7,4d. per pound. Sheet lead, 
£23 15s. to £24 per ton. English tin ingots, £222 per ton. 
Aluminium, £80 per ton. 





The Lancashire Coal Trade. 


The trade presents no new feature since our last. The 
weather, coupled with rumours of further advances, is having a 
strong effect on house coal and deliveries against the inrush of 
orders are difficult to make. On the Coal Exchange, while it 
1S pretty certain that the price will go up on the Ist of October, it 
1S expected that it will be the usual winter advance of ls. 8d. 
per ton, and thus follow the lead that was initiated in York- 
shire and other centres recently, Slack very firm, Shipping 
coal in fair demand, 





The Engineering Trades. 

After the month of “ wakes” Lancashire—with the 
exception of Oldham, which is making holiday this week—has 
settled down again seriously to work. All branches of the tex- 
tile industry are still enjoying a prosperous time, with the result 
that there has been an unusually large withdrawal of funds by 
the mill hands from the local exchequers. It is said that over 
£250,000, representing a year’s savings, was distributed last 
week among the workpeople of Oldham for their annual holiday. 
There is little or no improvement in the textile machinery trade, 
but I am glad to be able to report a better state of affairs among 
the boilermakers. Several firms in this branch are fairly 
well-off for work, and I understand that there has been a much 
needed stiffening in the prices at which orders for Lancashire 
boilers can now be booked. The electrical trade is busy, and the 
machine too] trade shows no signs of falling-off There is, how- 
ever, room for considerable improvement in the locomotive 
building trade. 


Barrow-tn-FurnNess, Thursday. 
Hematites. 

The hematite pig iron trade is very well employed. 
There is a buoyant feeling all round, and a spirit about the 
demand that is highly satisfactory. Orders are well held for 
iron and the whole of the make is going into use promptly, 
and more iron could be disposed of. There is, however, no 
desire to rush into extra production at present, for that sort of 
thing has been found to be the reverse of good policy on more 
than one occasion in the past. Steel makers both in the district 
and outside are the biggest users of iron, and a large proportion 
of the make is going into prompt use in the immediate district. 
There is still a scarcity of good iron workers. Prices have again 
advanced, and makers are quoting 81s. per ton net f.o.b. for 
parcels of mixed numbers of Bessemer iron. For special sorts 
of iron there is an increasing demand, and from 82s, 6d. is quoted. 
There is only a limited business being done in warrants, and 
sellers are quoting 77s. 9d. per ton net cash. 


Iron Ore. 

The iron ore trade is briskly employed throughout 
the district, and a good deal more ore could easily be disposi 
of on local account where the demand is fuller than for some 
years past. Outside users’ requirements are large. Prices 
are firm with good average sorts at 16s. 6d. to 18s. fd., and the 
best ores are at 26s. per ton. For Hodbarrow ores there is a 
very brisk demand on local as well as general account, and the 
shipments from the Hodbarrow Pier in the river Duddon are 
heavy. Scotch smelters are obtaining big supplies. For 
Spanish ore there is also a good demand, and regular cargoes 
are arriving. This class of ore is at 22s. 6d. per ton delivered to 
West Coast furnaces. Irish ore is being brought into Barrow. 


Steel. 

There is a brisk state of affairs to report with regard 
to the steel trade. The whole of the works at Barrow are busily 
employed, and there is much briskness also at the Moss Bay 
mills of the Cumberland Combine. Rails are being turned out 
in big quantities for home and overseas buyers. ‘The demand 
for rails is good with heavy sections at £6 7s. 6d. to £6 10s. per 
ton, and light rails are at £7 5s. per ton. with heavy tram sections 
at £7 10s. per ton. The trade on offer in steel shipbuilding 
material is large on local as well as general home account and 
is likely to remain so for some time. Ship plates are firm in 
price at £8 5s. per ton. and boiler plates are at £8 15s. to £9 
per ton. Other steel sections are in steady demand. 


Shipbuilding and Engineering. 
These trades are busily employed. On Saturday last 
Vickers sent away the Canadian floating dock for Canada. 
Good progress is now being made with the fitting out of the 
Japanese battle-cruiser Kongo. The Admiralty submarine 
salvage boat has been completed, and will leave Barrow shortly. 


Shipping. 
The shipping trade is fairly well employed. Large 
imports are being made into Barrow of oil, Barrow being now a 
large distributing centre. Motor spirit is sent away to many 
coast towns, 


Fuel. 

There is a good demand for coal, and prices are higher 
with good steam sorts of Lancashire or Yorkshire coal at 13s. 6d. 
to 18s. per ton. For coke there is a very brisk demand, and 
East Coast sorts are at 27s. per ton delivered. 





THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Activity in Trade. 

IN common with that of other steel and iron centres, 
the “ boom” activity in the Sheffield district shows not the least 
sign of abatement. On the contrary, all the big firms are 
booked up for a long way ahead, and in many cases orders 
have to be refused. Consequently, prices are improving 
generally, whilst, on the other hand, the cost of production is 
also increasing. Wages, for instance, are rising, both for skilled 
and unskilled labour, an evidence of this fact being that only 
last week unskilled Jabourers in the big steel yards of this district 
received an advance of Is. a week. Since last week prices 
have hardened considerably, though there is no quotable change 
except for long contracts. Bessemer acid billets command £8, 
and whilst dead soft material has changed hands at £6 7s. 6d., 
local makers are getting 5s. more for foreign billets, of which 
there are but few on offer, the price has ranged from £5 lds. 
to £6. Of the crucible melting furnaces in the district every 
one is now in full operation, and the prosperous state of affairs 
is further emphasised by the fact that not only are the drill 
and file shops all on full time, but wherever possible makers are 
adding to their works. 


Hematite and Forge Iron. 

This welcome expansion of trade has given further 
strength to the iron market. Whilst the prices of hematite— 
which, by the way, seems to be coming through satisfactorily— 
have jumped Is., there is a scarcity in forge iron, users of which 
ean only obtain partial deliveries. Quotations for the latter 
class of iron are rather variable, with only small offerings on 
the open market, makers in some cases asking 64s., or 1s. below 
foundry. The local demand for briquetted Swedish ore has 
been quite brisk, and alloy metals have been rather heavily 
bought. On an improved inquiry, steel scrap prices are showing 
an upward tendency, though holders are standing firm for better 
figures than those offered and paid lately. 


Rise in Bar Iron. 

The South Yorkshire Bar Iron Association held its 
monthly meeting on Monday, when the chronic state of con- 
gestion in bar iron works was discussed, and it was decided to 
advance the basis quotation for bars 5s. per ton. The price 
for the future will therefore be £8 10s. 


Influence of a Bad Harvest. 

In the lighter branches of the iron trade the ruinous 
summer is bound adversely to affect the immediate future of 
the home market. The disastrous harvest, with all that it 
spells for thousands of the farming interests, must in turn be 





felt by the cutlery, plate, garden and general tool trade, and 
already agricultural implement makers are taking a gloomy 
view of next season’s prospects. The home trade revival is 
usually looked for this month, and whilst at the moment things 
in the silver and plate industry are pretty brisk, cutlers complain 
of being none too busy on the whole, though the orders from the 
Colonies pretty well constitute a record. 


A Managing Director’s Retirement. 

News of the resignation of Mr. R. R. Bevis from the 
managing directorate of Messrs. Cammell Laird’s shipbuilding 
and engineering works at Birkenhead, was received with much 
interest in Sheffield, though of course it came as no surprise to 
those ‘* within the circle.’ Mr. Bevis, who will retain his seat 
on the board, was formerly with the old company of Laird and 
Co. He has been managing director at Birkenhead since the 
amalgamation of the two concerns. 


Work for Battleships. 

Speaking of Messrs. Cammell Laird’s Birkenhead yard 
reminds me of the impending launch there of the first-class battle- 
ship Audacious. All the heavy ship castings are being made at the 
firm’s Grimesthorpe Works, Sheffield, from which all the vessel’s 
heavy steel work has been turned out. The firm is also very 
busy just now with castings for other battleships under construc- 
tion in Government and private yards for the British Admiralty. 
The site of the extensive Grimesthorpe Works, where every inch of 
available ground is utilised, was acquired as the result of keen fore- 
sight in past days, and although the land was once regarded by 
some as unnecessary, the firm is now looking round for new 
directions in which to expand. In order to meet the excessive 
demands the firm has just completed an additional 60-ton 
Siemens-Martin furnace, in addition to which it is making a new 
machine for charging raw material into the furnaces. Messrs. 
Cammell Laird have now a weekly output of 2500 tons of 
Siemens-Martin acid steel. 


Other Busy Works. 


In their armament department Vickers Limited are 
reported to have sufficient orders booked to keep things busy for 
three years. Messrs. Brown’s are in much the same state, 
and it will be two years before Messrs. Firth can clear their books 
of present orders for guns and projectiles, while railway steel 
makers have plenty of work to keep them occupied for one or 
two years on present bookings. The Brightside Foundry and 
Engineering Works has just recently delivered a large hydraulic 
installation for the new Midland Railway Carriage and Wagon 
Company’s works at Birmingham, and it now has in hand a com- 
plete hydraulic railway wheel-making plant for the same firm. 
Its other orders include a tire rolling mill and several bar rolling 
mills of medium size. The Manchester Corporation’s rejection 
of Edgar Allen and Co.’s quotation for steel rails and acceptance 
of an American offer only £800 lower is causing not a little com- 
ment and dissatisfaction. 


The Coal Markets. 

In the local coal trade pits are fully employed, and 
where there still remain stocks on hand they are being daily re- 
duced. Certainly they are not, on the whole, so large as usual 
at this period of the year. There is still little change to report 
in the steam coal market, except a firmer tendency, and though 
shipments are perhaps not quite so strong, this lack of demand 
has not affected the colliery position. Values are firmly held, 
for many collieries are fully sold under contract and have practi- 
cally no tonnage to offer on the open market. A good business 
has been done in gas fuels, many contracts being renewed at as 
much as 2s. 6d. per ton advance. There has been a free move- 
ment in slacks and a strong demand for industrial consumption, 
best qualities being much asked for. In coking smalls prices 
are steady, but the supply during the week was far from ample, 
so many collieries finding a difficulty in keeping their own ovens 
going. In house coal so far as collieries in Derbyshire, Notts, 
and South Yorkshire are concerned, few alterations have occurred 
in rates, though some new lists quote 6d. to ls. per ton higher, 
or an advance of about 3s. per ton on the price a year ago. 
There is still talk of a general advance, but much must depend 
upon weather conditions during the next week or two. 











NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

THE pig iron industry on the North-East Coast is in a 
very healthy condition, and there is good reason to believe that 
the present era of prosperity is not likely to be short-lived. All 
the consuming industries are actively employed, and there is 
an insistent demand for iron, which producers have great 
difficulty in complying. There are now eighty-five furnaces in 
full blast on Teesside, and forty-five of them are producing 
Cleveland pig. Of the few furnaces remaining out of blast it 
may be stated that they are idle either for mechanical reasons or 
because of the high cost, and more particularly the scarcity, of 
fuel. The tone of the iron market is very cheerful, and prospects 
are regarded as bright and encouraging. Good advices from 
abroad and the Midlands have assisted to strengthen the situa- 
tion in the North. The price of No. 3 G.M.B. Cleveland pig iron 
at the close of the market on Wednesday was 65s. for prompt 
f.o.b. delivery. No. 1 has been advanced to 70s., No. 4 foundry 
and No. 4 forge to 64s. 9d., and mottled and white iron to 64s. 3d. 
Middlesbrough warrants stand at 64s. 8d. cash buyers—the 
highest price named for over twelve years. 


Hematite Pig Iron. 


The position in the East Coast hematite pig iron 
industry has become very strong in response to the almost 
unprecedented activity in the manufactured iron and steel 
trades. Rather large inquiries have been made this week, but 
they only ended in moderate sales. Traders, however, take a 
very firm stand, and with advances confidently expected in the 
near future, they are not pressing iron on the market. The 
general quotation for early delivery of mixed numbers is 75s. 
for this month’s delivery, rather higher prices being named on 
forward account. At the weekly market a continental inquiry 
for spring shipment of East Coast hematite brought forth a 
quotation of 77s. 6d. per ton. 


Iron-making Materials. 


There has been very little or nothing done in foreign 
ore this week. Sellers, however, are in a very firm position and 
maintain their quotation on the basis of 23s. per ton for Rubio 
of 50 per cent. quality. Consumers consider this a rather high 
figure, and at the weekly market endeavoured to fix the price 
at about 22s. The rate of freight, Bilbao to Middlesbrough, is 
firm at 7s. 3d. per ton. The continued high price of foreign 
ore has caused users to inquire for the richer home ores, with the 
result that some Cumberland ore was reported to have been pur- 
chased by East Coast hematite makers. One contract, it was 
understood, was made for 20,000 tons. The imports of foreign 
ore on Teesside during the month of August were up to the 
average, amounting to 205,662 tons. Over 1,252,000 tons have 
been imported so far this year. Furnace coke is extremely 
searce and cannot be manufactured quickly enough to meet the 
expanding demand. The price for average blast furnace quali- 
ties is firm at 23s. per ton. 
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Coal and Coke. 

Considerable quietness still characterises the coal and 
coke market, owing to the restricted supply of tonnage and con- 
tinued high range of freights. Forward dealing in coals continues 
quiet, but, generally speaking, market prices for delivery next 
year are maintained in all sections. The sale of 25,000 tons 
of good Durham unscreened bunkers for 1913 delivery was 
reported this week at 12s. 6d. f.o.b. The quotation for best 
coals is 12s. 9d. to 13s., and seconds are at 12s. 3d. to 12s. 6d. 
Ordinary Durham bunkers stand at 12s., best 12s. 6d. to 13s., 
and specials at 13s. 9d. to 14s. The demand for all classes of 
coke is strong, and prices continue firm. For best foundry 
coke up to 23s. 6d. is quoted, whilst blast furnace coke is 23s. 
and gashouse coke is 21s. 








Manufactured Iron and Steel. 

The position of producers of finished iron and steel 
on the North-East Coast continues to improve, and the prospects 
are very encouraging. All the works are fully employed, 
and the output is stated to be the largest on record. Prices 
remain steady and firm at the enhanced rates. but with the 
increasing cost of raw material and fuel higher prices for finished 
goods in the near future seem inevitable. The shipments 
of manufactured iron from Teesside last month totalled 21,715 
tons, of which 14.907 tons went to foreign buyers and 6808 
tons to coastwise customers. The steel clearances amounted 
to 59,700 tons, 54,559 tons going abroad and 5141 tons coastwise. 
Common iron bars are £8 5s.; best bars, £8 12s. 6d.:; best best 
bars, £9; packing iron, £6 10s.; iron ship plates, £8 12s. 6d. 
iron girder plates, £8 2s. 6d.; iron ship angles, £8 5s.; iron ship 
rivets, £9 10s.; steel bars (basic), £7 15s.; steel bars (Siemens), 
£8 15s.; steel strip, £7 12s. 6d.; steel hoops, £7 15s.; steel joists, 
£7 6d. to £7 5s.; cast iron railway chairs, £3 17s. 6d.; light 
iron rails, £6 15s.; heavy steel rails, £6 10s.; and steel railway 
sleepers. £7—railway material net at works and all other descrip- 
tions less 2} per cent. discount. Iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, stand at £12 10s. 
f.o.b., less the usual 4 per cent. 


Shipbuilding. 

There is great activity at all the shipyards on the 
North-East Coast. The position is exceedingly favourable, 
and promises to be so for at least the next two years. During 
last month there were ten launches from the various shipbuilding 
yards on the Tyne, the vessels consisting of seven cargo steamers, 
a torpedo-boat destroyer, and a floating dock in two sections. 
Since the beginning of the year 59 vessels have been launched. 
Eight vessels were launched in the Wear during August, making 
a total of 54 ships so far this year. 


2s. 











NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Further Advance in Iron Prices. 

Tue prices of pig iron warrants made a further advance 
this week, and Cleveland iron is now about 12s. per ton higher 
than it was three months ago. People now begin to ask how 
far the advance is likely to go, and if it is likely to arrest the 
activity in the manufacturing branches of the trade. It is 
universally admitted that so far the upward movement has been 
justified by the state of the trade, and that the business has been 
mainly on the part of consumers and shippers. The speculation 
element has only recently made its appearance, and if this part 
of the business should increase there may be more frequent 
fluctuations in prices, and the steady advance perhaps to some 
extent checked. Users of iron have in many cases undertaken 
contracts under the impression that before now a reaction 
would have taken place in prices, and they are now endeavouring 
to cover their requirements. Business is largely on forward 
account for delivery during the next three months, and the 
highest prices have in the last few days been paid in connection 
with transactions of this nature. Since last report Cleveland 
warrants have been done from 63s. 8d. to 64s. 63d. cash, 63s. 11d. 
to 65s. one month, and 64s. 3d. to 65s. 7d. three months. Pur- 
chases have also been made at 64s. 44d. for delivery in twenty- 
one days, and from 64s. 3d. to 65s. 6d. for November. The 
consumption of Cleveland iron in Scotland is increasing, and 
the arrivals during August were 32,793 tons. The great reduc- 
tion of stocks and the insufficiency of the current output to meet 
current necessities are inducements to users to obtain adequate 
supplies. 


Seotch Pig Iron Trade. 


The market for Scotch pig iron continues active. 


Home consumption and the shipping demand are carrying 
off practically the whole output of the ordinary and special 
brands, and there has been a further all-round increase in prices. 
Govan and Monkland are quoted f.a.s. at Glasgow, Nos. 1 
70s. 6d.; Nos. 3, 69s.; Carnbroe, No. 1, 74s.; No. 3, 79s.; Clyde 
and Calder, Nos. 1, 78s.; Nos. 3, 73s.; Summerlee, No. 1, 78s.; 
No. 3, 74s.; Gartsherrie and Langloan, Nos. 1, 79s.; Nos. 3, 
74s.; Coltness, No. 1, 94s.; No. 3, 76s.; Eglinton, at Ardrossan 
or Troon, No. 1, 71s.; No. 3, 70s.; Glengarnock, at Ardrossan, 
No. 1, 79s.; No. 3, 74s.; Dalmellington, at Ayr, No. 1, 
72s.; No. 3, 70s.; Shotts, at Leith, No. 1, 79s.; No. 3, 
74s.; Carron, at Grangemouth, No. 1, 78s. 6d.; No. 3, 73s. 6d. 
per ton. A number of the special brands are reported to be 
scarce, merchants having ceased to have any call upon them, 
except at the current market prices. There are 88 furnaces in 
blast in Scotland, compared with 83 at this time last year. The 
increase of five is made up of one additional! making basic iron 
and four additional producing hematite. so that the furnaces 
making ordinary and special brands are exactly the same (37) 
as they were twelve months ago. The shipments of Scotch 
pig iron have been increasing. so that the reduction that accrued 
during the strikes in the early part of the year is now curtailed 
to about 5000 tons. 


Hematite Pig Iron Trade. 

A large quantity of English hematite is being 
used by Scotch consumers, chiefly of East Coast production, 
and this is likely to continue. The output of the 47 fur- 
naces making hematite pigs in Scotland is believed to be 
going entirely into consumption. A large part of it is 
understood to be still supplied under contracts fixed some 
time ago considerably below the current prices. Merchants 
still quote 81s. to 81s. 6d. for West of Scotland delivery, and 
that the price has not gone higher is ascribed to the large sup- 
plies of scrap which have been maintained much larger than was 
anticipated. f 


Finished Iron and Steel. 

The makers of malleable iron are very busy, having 
work on hand that will keep them going for some time, and there 
is also a fair current inquiry. It is not so easy, however, in 
the present condition of the raw iron market to fix up new 
business. The continued advances of pig iron prices make it 
imperative that quotations for fresh business should be recon- 
sidered. Current. quotations for finished iron are on the basis 
of £8 2s. 6d. for Scotch crown bars, but when that figure was 
fixed, pig iron was materially lower in price than at present. 
There is continued activity in the steel trade, and great pressure 
for delivery of shipbuilding steel, as well as in the case of some 
other materials. Steel angles are quoted £7 15s.; bars, £8 ; 
ship plates, £8 2s. 6d.; and boiler plates, £8 17s. 6d, all less 
4 per cent. discount for delivery in the Clyde district. Sheets 
ere in very active request, and the tube trade is very busy, 








The Coal Trade. 

The business in the coal trade continues with undi- 
minished volume. Indeed, the requirements of manufacturing 
users have been increasing, and it is believed to be chiefly on 
this account that prices of coal have been advanced from the 
beginning of the month. Splint coal is in very strong request, 
both for home use and shipment, and its price-to home consumers 
has been raised Is., while the better qualities of house coal are 
up to an equal extent, and other sorts of coal and dross are 3d. 
to 6d. per ton higher. The f.o.b. quotations at Glasgow are for 
steam coal 12s. 6d. to 13s.; ell coal, 13s. to 13s. 6d.; splint, 
13s. 6d. to 14s.; washed treble nuts. 14s. to I4s. 6d.; doubles, 
13s. to 14s.; and singles, 12s. 6d. to 13s. per ton. There has 
been an active market for nuts for a considerable, time, all that 
could be obtained being readily sold at high prices. Steam coal 
is in good demand, and the call for household supplies for home 
use is increasing. The retail price of good household sorts 
delivered in bags to consumers in Glasgow is now L0}$d. to 114d. 
per ewt., except where a ton or 24 ewts. are taken, when there is 
a reduction on these rates. 


Clyde Navigation Trust Revenue. 


The financial statement for the year ending 30th June | 
| the Cincinnati, Ohio, Union station, 167,000 tons ; the Brooklyn 


last, which was submitted to the Clyde Navigation Trustees 
at their meeting on Tuesday, discloses the remarkable fact that 
notwithstanding the protracted strikes of miners and dock 
labourers which occurred during the period, the revenue has 
proved a fresh record. The income reached £582,554, exceeding 
that of the preceding year by £5232, and out of a surplus, after 
meeting expenditure, of £70,031 the sum of £66,718 has been 
placed to the sinking fund. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


The Coal Trade. 

In the past week steam coal market conditions were 
very disappointing from the point of view of the colliery owners. 
Shipments were above the average, but owing to tonnage being 
comparatively scarce, while the production was increasing, 
the tendency was weaker for prompt loading. But sellers 
quoted with a fair degree of firmness forward, in the hope that 
shortly sufficient steamers would be available to permit of the 
steady expansion of business. For early delivery many colliery 
owners were willing to make concessions to secure the regular 
clearance of wagons, so as to keep the pits at work. Smalls 
increasing in quantity. but relaxing in price. Little change 
in the contract position, colliery owners holding out for higher 
prices on account of the increased cost of production, but buyers 
were disposed to hold their hands for a time in the hope of 
securing easier terms in the autumn. Later, Cardiff, Sep- 
tember 3rd: The tonnage position showed no improvement 
on the quiet conditions in all branches of the steam coal trade. 
It was reported on the market that in consequence of the shortage 
of empty wagons, a number of pits were temporarily idle. 
Buyers able to take advantage by securing prompt delivery 
were thus favourably placed to secure concessions, but a waiting 
policy was continued. Colliery owners quoted previous figures 
for mid-September and later delivery 
for immediate delivery was pronounced, though many suggested 
that supplies would be curtailed, and would be followed by 
harder values in the course of a few days. Latest prices :-— 
Best steam coal, 17s. to 17s. 3d.; best seconds, 16s. to 16s. 6d.; 
seconds, 15s. 6d. to 16s.; ordinaries, 15s. to 15s. 3d.; best drys, 
16s. 6d. to 17s.; ordinary drys, 14s. 9d. to 15s. 6d.; best bunker 
smalls, 10s. to 10s. 6d.; best ordinaries, 9s. 6d. to 10s.; cargo 
smalls, 8s. 6d. to 9s.; inferiors, 8s. to 8s. 6d.; washed smalls, 





The weakness of smalls | 


10s. 6d. to 1ls.; best Monmouthshire, 15s. 6d. to 15s. 9d. (black | 


vein, large); ordinary Western Valleys, 14s. 9d to 15s.; best 
Eastern, 13s. 9d. to 14s. 3d.; seconds, 13s. 6d. to 13s. 9d. Bitu- 
Best households, 18s. to 18s. 3d.; good house- 


minous : 

holds, 17s. to 17s. 3d.; No. 3 Rhondda, 16s. to 17s. 6d.; 
smalls, 12s. to 12s. 6d.; No. 2 Rhondda, 12s. 3d. to 12s. 
9d.; through, 10s. 6d. to lls.; No. 2 smalls, 8s. 6d. to 


8s. 9d. Patent fuel, 18s. to 18s. 6d. Coke: Special foundry, 
27s. 6d. to 29s.; good foundry, 22s. 6d. to 25s.; furnace, 19s. 
to 21s. Pitwood, 24s. to 24s. 6d. Later: Irregularity more 
noticeable, the short arrival of steamers on the one hand, and 
the heavy stocks on the other, were opposed to a steady market. 
Sellers making every effort to effect clearance, and in some 
cases less than the quoted prices were accepted for spot buyers. 
Smalls also were affected and were sold cheaply. Little move- 
ment in other branches of the market. 


Newport (Mon.). 

Last quotations: Best Newport black vein, large, 
15s. 3d. to 15s. 6d.; Western Valleys, 14s. 6d. to 14s. 9d.; 
Eastern, 13s. 6d. to 14s.; other sorts, 13s. 3d. to 13s. 6d.; best 
smalls, 9s. to 9s. 6d.; seconds, 7s. 9d. to 8s. 9d. Bituminous : 


Best house, 17s. to 17s. 6d.; seconds, 16s. to 16s. 6d. Patent 
fuel, 17s. 6d. to 18s. Pitwood, 24s. to 24s. 6d. 
Swansea. 
No outstanding alteration in general condition of 


anthracite coal market. Undertone steady to firm. Best malt- 
ing, 23s. to 25s. net ; seconds, 20s. to 22s. 6d. net; red vein, 
13s. 6d. to 14s. 6d., less 24; machine-made cobbles, 22s. to 24s. 
net; Paris nuts, 23s. 6d. to 26s. 6d. net ; French nuts, 23s. 6d. 
to 26s. 6d. net ; German nuts, 23s. 6d. to 26s. 6d. net; beans, 
21s. to 23s. 9d. net ; machine-made large peas, 13s. to 14s. 6d. 
net ; rubbly culm, 7s. 6d. to 8s., less 2}; duff, 4s. 9d. to 5s. 6d. 
net. Steam coal: Best large, 18s. to 19s., less 24; seconds, 
14s. 6d. to 15s. 3d., less 24 ; bunkers, 10s. 9d. to 11s. 6d., less 2} : 
small, 9s. 3d. to 10s. 9d., less 24. Bituminous: No. 3. Rhondda, 
17s. 6d. to 18s. 6d., less 2}; through, 15s. to 16s. 6d., less 2}; 
small, 12s. 6d. to 13s. 3d., less 24 ; No. 2 Rhondda, 14s. to 15s. 6d. 
less 2}; through, 10s. 9d. to 11s. 6d., less 24; small, 9s. 3d. to 
10s. 6d., less 23. Patent fuel, 17s. 6d. to 18s. 6d., less 24. 


Iron and Steel. 

Dowlais was fully occupied last week and a good total 
of work was accomplished. All departments were busy; the 
blast furnaces were specially active, and a quantity of pig iron 
was added to stock, although mills and converters utilised quite 
as large a tonnage as usual in steel manufacture. The Bessemer 
and Siemens furnaces were lit up during the whole of the six 
days and nights, and the Goat Mill was engaged on tin bar, large 
section steel rails, and steel sleepers. The Big Mill was occupied 
on an order for pit props and colliery underground plant and also 
fishplates. All mechanical departments busy. Iron and steel 

uotations: Heavy sections steel rails, £6 7s. 6d. Pig iron: 
ematite mixed numbers, 77s. 9d. cash, 78s. month ; Middles- 
brough, 64s. 13d. cash, 64s. 5d. month ; Scotch, 70s. 14d. cash, 
70s. 5d. month ; Welsh hematite, 81s. d.d.; East Coast hematite, 
80s. to 81s. c.i.f.; West Coast hematite, 83s. c.i.f.; Siemens 
steel bars, £5 15s. to £5 17s. 6d.; Bessemer, £5 12s. 6d. to £5 15s. 


Tin-plate. 

A good demand is being made for home rolled tin bar, 
and all the works were operating up to the closing hour on 
Saturday. Owing, however, to accidents to machinery there 
were twelve tin and sheet mills not in operation, and it is not 
likely that ten of them will work again for two weeks. In the 
Llanelly district tin plates are in strong demand and prices are 
advancing owing to the increasing cost of raw materials. Tin 
plate quotations: Ordinary bars, 15s.; C.A. roofing sheets, 


30 g., £9 5s.; finished black plates, £11 10s.; galvanised sheets, 


24 g., £12 2s. 6d. to £12 5s. per ton. Block tin, £217 10s. cash, 
£215 three months. Copper, £79 2s. 6d. cash, £79 12s. 6d. three 
months. Lead: English, £21 7s. 6d.; Spanish, £20 17s. 6a , 
spelter, £26 15s. per ton. Silver, 28;$d. per ounce. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, August 22nd. 

THE extraordinary requirements of the railroads have over. 
whelmed the steel-making capacity of the country, not only for 
the output for the rest of this year but for the early part of next 
year. There are no signs of the end of this demand.  kuil, 
structural, and plate mills are taxed to their utmost capacity, 
and car and locomotive builders are similarly situated. Among 
the more important orders of the past few days are :—Rails, 
78,000 tons ; structural material, 29,500 tons ; locomotives, 7] ; 
cars, 3500. More than 600,000 tons of structural material are 
under negotiation or about ready to be placed. Included jn 
this large amount are 40,000 tons for the Equitable building of 
this city; the Pennsylvania station at Chicago, 110,000 tons; 


Rapid Transit Company, 91,000 tons, with an option later on 
of 60,000 tons; and the Interborough Rapid Transit Company, 
80,000 tons. The new Clyde terminal at Charleston, 8.C., will 
take 2000 tons; a terminal warehouse at Buffalo, 1500 tons ; 
spans for a bridge at Cleveland, Ohio, 4000 tons ; a pier at Atlan- 
tie City, N.J., 600 tons; a hotel in the same city, 1000 tons; 
with orders from 7000 to 10,000 tons for various buildings in 
this city. The Brooklyn Rapid Transit Company wants 20,000 
tons of running and contact rails. Several western roads are 
figuring on about 200,000 tons, mainly for 1913 delivery. Boiler 
and structural rivets have been advanced 3dols. Bolts and nuts 
will be advanced this week. Coke has fallen to 2.30 dols. 
under intimations that the Government might order an investi- 
gation as to the existence of a combination. Much additional 
steel capacity is being hurried to completion, and most of it 
will be making steel before the cold weather sets in. Blast 
furnace capacity is also being increased as hastily as possible. 
Such a condition has not been known for years, and the upward 
trend of prices is stimulating the covering of forward wants. 
Copper interests are anticipating 18 cent copper on the next 
buying movement. An export demand is looked for in a few 
days. The domestic consumption of copper is larger than two 
months ago. 
New York, August 28th. 

Srrvucturat mills throughout the country are once more 
taxed to their capacity to supply the extraordinary demand. 
The United States Steel Corporation, true to its policy of steady- 
ing prices, has declined to participate in the present strong 
upward tendency. The independent concerns are taking full 
advantage of the urgent demand to make fractional advances. 
The eastern plate mills are oversold, and an order for 5000 ton 
of universal plates has been sent to Pittsburgh. During the 
past week orders for 53,700 tons of building steel were place, 
in addition to 14,900 tons by railroad interests. Orders for 
cars amounted for the week to 4067 and for locomotives 65. 
Of the orders for rails placed, 12,000 tons were for Argentina. 


| A Canadian car company closed an order for 60,000 tons of 


plates to be delivered over eight months beginning with October, 
and western car builders closed an option on 55,000 tons. The 
Brooklyn Rapid Transit Company will not close its order for 
91,000 tons of structural material for some time yet. It will 
require in all 140,000 tons. Steel makers are not inclined 
rashly to accept business for delivery after April Ist next 
year, but prefer to await developments in the meantime. There 
is a rush for material for agricultural steel, and all new business 
is taken at an advance. The opening up of new requirements 
for material to be delivered next year assures a period of un- 
precedented activity. In the past ten days about 37,000,000 Ib. 
of copper have been sold by the leading agencies, of which 
15,000,000 lb. are for export. Exports for the week are 8217 
tons. The condition of the copper market is stronger than it 


| has been at any time, and active domestic buying is reported at 











all points. Receipts of pig tin since the first of the month, 
3616 tons, and amount afloat reported 2655 tons. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


TxeE Diesel Engine Company informs us that it is removing 
from Queen Victoria-street to more commodious head offices 
at General Buildings, Aldwych, Strand, London W.C. On 
and after Monday, September 2nd, all communications should 
be directed to the new address. 

THE translation by Messrs. Ledeboer and Hubbard of Captain 
Duchéne’s work ‘‘ The Mechanics of the Aeroplane,” recently 
published by Messrs. Longmans, Green and Co., and reviewed 
in our issue of August 9th, has been adopted provisionally as 
the standard text-book for the use of officers undergoing their 
probationary training for the Royal Flying Corps at the Central 
Flying School at Upavon in Wiltshire. 

ANNUAL OutTING.—On Saturday last, August 31st, the annual 
outing of the employees of A. W. Penrose and Co., Limited, took 
place. The party, numbering close upon one hundred, journeyed 
by train from Waterloo to Chertsey. arriving about 11 o'clock. 
In the morning a football match was arranged and held in the 
grounds of the Cricketers’ Hotel. After dinner, toasts to the 
“ King’ and ‘‘ A. W. Penrose and Co., Limited,” were given, 
and Mr. Gamble, who occupied the chair in the absence of Mr. 
A. W. Penrose, speaking of the firm, warmly alluded to the fine 
progress of the electrical and lift departments. In the after- 
noon the whole party had a pleasant trip up the river, arriving 
back in time for tea. The weather was beautifully fine, and 
helped to make the outing one of the best in the history of the 
firm. 








Tue ToRBINE STEAMER GREENORE.—We are requested 
by Jobn Gibbs and Son, of Liverpool, to mention the 
fact that. the London and North-Western Company’s 
steamer Greenore, described ino ur last issue, is fitted with 
Gibbs’ patented waterproof extractors, which being 
weather-proof admit, it is claimed, of uninterrupted venti- 
lation in all weathers. 


BRICKMAKING in a country like Denmark, destitute of 
stone, where the buildings are chiefly constructed of 
brick, of necessity must be an important industry. There 
are upwards of 200 works throughout the kingdom where 
bricks and tiles of every description are made. Denmark, 
notwithstanding, imports a considerable quantity of these 
materials annually from her neighbours, chiefly the south 
of Sweden and from some of the outlying islands. The 
cost of carriage by small sailing craft is very low. There 
is no import duty on bricks and similar materials in Den- 
mark. A considerable quantity of bricks and tiles, both 
ordinary and glazed, are also imported from Germany. 
Fire-bricks and fire-proof tiles for lining stoves, furnaces, 
&c., are brought from these countries as well as from Eng- 
land. It is possible that the brickmakers of Kent might 
find a good market for their products in Denmark, espe 
cially for the superior qualities of bricks and tiles, 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 


(From our own Correspondent.) 


Rheinland-Westphalia. 

Aut branches of the pig iron trade continue in a most 
healthy state, demand both locally and on foreign account being 
yood. The rolling mills are considerably hampered in the 
execution of orders by tardy and insufficient supplies of raw 
material; the want of pig iron and of semi-finished steel is 
especially marked. Fresh work has come to hand a little less 
freely during August, but the large amount of orders previously 
secured has rendered producers fairly independent ot current 
contracts. In iron ore there has been a steady expansion of the 
export trade, leading to increasing stiffness in prices. The 
output of the inland mines goes into ready consumption, and 
stocks, therefore, are next to nothing. As yet no purchases for 
1913 are known to have been made in Siegerland iron ore ; the 
Iron Ore Convention intends to raise raw spathose iron ore to 
M.12.20 p.t., and roasted iron ore to M.17.50 p.t. A further 
advance of M.4 p.t. for Luxemburg pig iron was reported last 
week ; demand is strong, and the works are backward in the 
delivery of orders, though engaged to their fullest capacity. 
Semi-finished steel will be sold at unchanged quotations for the 
next quarter; the same is the case with girders, which have 
recently been selling freely. In railway rolling-stock contracts 
signed by the majority of German Railway Administrations 
advances in price of M, 2 p.t. are shown when compared with 
previous months. Numerous sales for next quarter, generally 
of small weight, continue to be made in bars, while very little 
business is reported for 1913. In hoops a considerable amount of 
fresh work is being secured for foreign consumption, rates being 
slightly raised. ‘The heavy plate mills will be fully occupied for 
some months to come, large orders having come in regularly ; 
the terms of delivery are two to three months. Sheets remain 
in good call at M.145 to M.147.50 p.t., medium sorts realising 
only M.135 to M.140. More life, and a consequent stiffening in 
prices, is reported in the pipe industry, after the union of the 
mills. Wire nails, though realising slightly better prices, may 
stil! be regarded as in an unsatisfactory condition. The wagon 
shops are looking forward to a very busy time, having secured 
further orders for 4000 wagons lately. The uncommonly brisk 
employment at the machine factories has not led to an improve- 
ment in rates, while the foundries and hardware shops state 
that quotations have improved in proportion to the increasing 
activity. 


List Quotations. 

The following are the latest list rates per ton, free at 
works :——Raw spathose iron ore, M.12.20; roasted ditto, 
M.17.50; Nassau red iron ore, 50 per cent. contents, M.14.50 ; 
spiegeleisen, 10 to 12 per cent. grade, M.77; white forge pig, 
M.65; iron for steel-making, M.69 to M.70; German Bessemer, 
M.77.50; Luxemburg foundry pig, No. 3, M.60 to M.62; 
German foundry pig, No. 3, M.70; the same, No. 1, M.73.50; 
German hematite, M.77.50; good merchant bars, common 
quality, M.120 to M.125; iron bars M.140 to M.143; basic 
hoops, M.140 to M.145 ; common basic plates, M.132 to M.135 ; 
steel plates for boiler-making purposes, M.142 to M.145 ; sheets, 
M.142 to M.147.50; drawn iron or steel wire, M.127.50. 


Coal in Germany. 
The different branches of the coal trade are actively 
employed, an extensive business being done in engine coal, 
while house fuel has improved and meets with regular demand. 
Shipments to South Germany and to the Upper Rhine, as well 
as to Belgium and Holland, are on an extensive scale. According 
to the Schlesischen Zeitung, the Government pits in Upper 
Silesia have resolved upon a rise of M.0.50 p.t. for small coal and 
for nuts. 
. 
Austria-Hungary. 

A healthy condition prevails in the raw and manu- 
factured iron trade, and there has been no material change, the 
works being fully occupied at firm rates, and raw material is 
scarce. Iron ore as well as pig iron have been imported at high 
rates from various districts. Dasing the first six months of the 
year imports of iron ore and pig iron were half a million quarters 
higher than in the same period last year, in consequence of the 
increased activity at all the iron-consuming establishmez.ts. 
The business in pit coal as well as in brown coal has been showing 
more life recently, consumers being anxious to secure supplies 
before the winter prices come into force ; 


consumption, and 3 to 6 crowns for foreign sales. 
and Bruch quality will be raised 6 to 7 crowns, the output being 
generally lower than consumption. 


The Belgian Iron Market. 

Active employment and increasing stiffness in prices 
can be reported from all the iron-producing departments ; 
plates alone form an exception, being decidedly neglected. 
Contracts for next year are beginning to come in more freely, 
and this has led to further advances in the prices for bars, rods, 
and hoops. For pig iron stiffening quotations are also reported 
in consequence of scanty supplies. Imports during the first 
seven months rose to 740,023 t., as compared with 378,814 t. 
in the same period last year. The consumption of pig iron in 
that period was 1,803,000 t., 1,333,000 t. falling to inland pro- 
duction, while during the same period last year consumption 
was only 1,581,000 t., 1,202,000 t. being produced by the inland 
blast furnace works. This shows an increase in output of 
10.89 per cent., while consumption rose 13.97 per cent. Semi- 
finished steel continues very briskly called for on foreign account, 
9s. p.t. f.0.b. Antwerp being now quoted. Scrap iron is de- 
pressed owing to an increase in foreign supplies. Both light and 
heavy section rails sell freely, and griders have maintained the 
lively tone of former weeks, although the building season is 
drawing to a close. Bars have regained their former strong 
position, and £5 14s. to £5 15s. p.t. f.o.b. Antwerp is obtainable 
for steel bars, while for inland requirements 155f. p.t. is the 
average quotation. Prospects are excellent. Rods have im- 
proved in price as well as in demand, and a healthy business is 
being done in hoops. Prices on the Belgian coal market are 
exceedingly stiff, and demand is regular and satisfactory. 
imports during the first seven months of this year in coal, 
coke, and briquettes were 5,398,898 t., as compared with 
4,870,356 t. in the year before, the increase being 528,543 t.; 
exports amounted to 3,814,965 t. only, as compared with 
3,933,579 t., in the corresponding period last year, which shows 
a decrease of 114,614 t. 








Contracrs.—The New-Castle Engineering Company, Leaden- 
hali House, London, E.C., informs us that ry Bs recently secured, 
on behalf of its principal, J. A. Maffei’s Locomotive Works, 
Munich, an important contract for the delivery of some heavy 
“Mallet” type locomotives with tenders for a large railway in 
Spain.—After a test extending over several weeks the Rhondda 
Rescue Station Committee has placed its order with the Mining 
Engineering Company, Limited, of Sheffield, for the complete 
equipment of the station, which is the largest in the United 
Kingdom.—The Hamburg-American Company has contracted 
with the Vulean Company, of Hamburg and Stettin. for a second 
vessel to be fitted with high-speed turbines and Féttinger 
transformers. The vessel is to be of 1600 tons gross register, 
and to have a speed of 20 knots. She will have two high-speed 
turbines, making 1800 revolutions per minute, which will be 
Hom by the transformer on the propeller shaft to 450 revolu- 
ions, 





quotations from | 
September Ist will be 3 to 7 crowns ry oe! per 10 tons for inland | 
Best Osseg | 





BRITISH PATENT SPECIFICATIONS. 


When an i tion is ¢ icated from abroad the name and address 
o the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The date first given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-office of opposition to the grant of the Patent. 











STEAM ENGINES. 


17,754. August 4th, 1911.—ConpENsSING MEANS FOR TER- 
miInAL Exuaust Enoines, E. Neukomm, 1, South-street, 
Rochdale, Lancs. 
The cylinder is formed with a liner A containing the central 
exhaust ports B. Inside the central exhaust chamber C are 
arranged two groups of water jets D, E, two large baffle plates 


N917,754 
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F,G, and a number of smaller baffles H,J. K is a water jacket. 
The course of the water over the baffles is clearly indicated. 
This water, the condensed steam, and the air leave the exhaust 
chamber at L. 
1912. 


INTERNAL COMBUSTION ENGINES. 


17,594. August 2nd, 1911.—Pumps ror INTERNAL CoMBUs- 
TION Enornes, Mather and Platt, Limited, and A. E. L. 
Chorlton, of Salford Ironworks, Lancs. 

The pumps described in this specification are for use with 
two-stroke cycle internal combustion engines. A double-walled 
cylinder A is divided by a partition B into gas and air chambers 
C and D. These chambers in turn are divided by a vertical 
partition E into inlet and outlet chambers. The gas inlet and 
outlet ports are marked F, G respectively, and the air inlet and 











outlet ports H, J respectively. There are corresponding ports 
in the inner wall of the cylinder A. A sliding sleeve K provided 
with similar ports is driven through the lug L.A pair of pistons 

, N in tandem work within the sleeve. The sleeve K has end 
covers P, Q and a central partition R. The movement of the 
sleeve is partially opposed to that of the pistons, and the ports 
are so placed relatively to one another that the outlet ports are 
closed by the pistons near the end of the stroke so as to form 
a cushion.—August 14th, 1912. 


DYNAMOS AND MOTORS. 


24,552. November 4th, 1911.—IMPROVEMENTs IN THE ELECTRIC 
LIGHTING AND HEATING OF RAILWAY OR OTHER VEHICLES, 
Pintsch’s Patent Lighting Company, Limited, and Charles 
Henry Vidal, all of Friars’ House, New Broad-street. 


The primary object of this invention is to provide means | 


whereby the field of the generator will be built up even when 
the battery is completely discharged or its resistance abnormally 
increased by sulphating. A designates the dynamo supplying 
the circuit B of the lamps or other device C, this generator being 
subject to variations of speed which may be considerable. 
The generator field D is energised by a current due to the 
difference of pressure between a storage battery E and the 
pressure produced by the generator itself, this field coil being 
therefore in series with the generator and the battery E. In 
addition to the field coil D, the generator is also provided with a 
second field coil F, arranged in shunt with the armature of the 
generator, and the coils are so proportioned that under normal 
running conditions the shunt coil contributes a considerable 
a enna of the magneto-motive force required, whatever the 
load upon the generator may be. In order that this conditiou 





Modifications are also described.—August 14th, | 


| or a bank of osram lamps. 


| 22,624. 


may hold, and yet that the generator may pick up quickly 
when the storage battery E is contributing little or nothing 
towards energising the field of the generator, there may be 
included in series with the shunt coil F a resistance G, which, 
under normal running conditions, is traversed by the shunt 
current, but which is arranged to be cut out as by an automatic 
short-circuiting device H when the generator is at rest or its 
speed falls below a predetermined value. The short-circuiting 
device may be actuated mechanically by any suitable means 
dependent upon the speed of rotation of the generator or the 
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speed of the vehicle from the axle of which it is driven ; or it 
may be actuated magnetically to insert the resistance G in the 
shunt circuit of the generator by means of an electro-magnet I, 
the energising coil of which is included in series with the gene- 
rator and the storage battery E and the core or armature of 


| which is weighted or spring-urged to short-circuit the coil G. 


The short-circuiting device H may be arranged to open the short 
circuit contacts and thus throw the resistance G into the shunt 
excitation circuit when the current in that circuit reaches a 
predetermined value either positive or negative.—August 14th, 
1912. 





October 13th, 1911.—IMPROVEMENTS IN OR CONNECTED 
WITH THE DISTRIBUTION OF ELECTRICAL ENERGY, Philip 
Vassar Hunter, of 41, Coquet-terrace, Heaton, Newcastle- 
on-Tyne, and William Lamont Shand, of 62a, Queen’s-road, 
London, W. 

This specification describes a new method of using choking 
coils for limiting the short-circuit current of turbo-generators 
when working in parallel. Instead of employing choking coils 
as ordinarily constructed the inventors use a new type of choking 
device. This new type of choking device embraces a material 
whose resistance increases with increase of current (termed a 
‘* rising resistance ”’), such, for example, as a conductor of osram. 
A convenient form of rising resistance consists of an osrarmm lamp 


NO 22,624 
B 


es 















































Transformers are placed between 
the bus-bars, or, when desired, in other parts of the system, 
as in the case of ordinary choking coils. In the circuit of the 


| secondary windings of these transformers a rising resistance is 
| placed. By this means a much better choking effect is obtained. 
| Referring to the upper illustration, it will be seen that the 
| choking device consists of the combination of a rising resistance 


and a transformer. A is the primary winding thereof placed 


| in series between the bus-bars B and C. D is the secondary 


winding, and in this is placed the rising resistance E. The 
scheme shown in the lower engraving differs from the one just 


| described in that the choking device consists of the combination 


of three rising resistances and a single transformer having three 


| secondary windings.—August 14th, 1912. 





| 17,932. August 8th, 1911—IMPROVEMENTS IN OR RELATING 


To Macneto Etectric Apparatus, William Douglas, 

trading as Douglas Brothers, Hanham-road, Kingswood, 
Bristol, Somerset. 

A pair of cover plates A, B are provided, which are fitted 

to the sides of a standard magneto C, one of which plates A 
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is provided with a boss D, which is drilled to receive a plunger KE 
and spring E!. The plunger E is provided with a stud F pro- 
truding through a slot G in the boss D, and is provided with a 
short, link H, which has a pin I at its extremity. This pin I 
engages in a hole in the timing lever J, allowing it to be moved 
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by the plunger E, which can be operated by Bowden or other 
mechanism K. The contact breaker L, to which the lever J 
is connected, is provided with one cut-out terminal M, which 
ecugages with another contact screw or terminal N on the link H 
or other part of the frame of the machine when the device is 
fully retarded, as shown on the right. The whole combination 
makes a very neat and effective control over the magneto.— 
August 14th, 1912. 


TRANSMISSION OF POWER. 


11,308. May 13th, 1912.—Fricrion Ciurcu, A. R. Robertson, 
98, Dundas-street, Kingston, Glasgow. 

This is a centrifugal clutch, and is of that type wherein the 

engagement is effected automatically when the driving member 








reaches a certain speed. The driving shaft A carries a spider B, 


N21 308 


























to the arms of which are clamped flexible members C, composed, 
say, of leather belting. The driven shaft D carries a drum E, 
and against the inner surface of this drum the members C are 
engaged by centrifugal force. The taking up of the drive is 
claimed to be “ peculiarly gradual.” —August 14th, 1912. 


SHIPS AND BOATS. 


9872. April 25th, 1912.—SupporTine AnD LOWERING DEVICES 
ror Boats, J. M. Tourtel, 57, Chiswell-street, E.C. 
The nature of this invention is perfectly clear from the | 
engravings. It will be seen that three boats are swung from a 
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pivoted frame, which can be rotated so as to bring the boats | 
inboard or outboard. A gangway is provided for obtaining | 
access to the boats. By stowing the boats with the frame | 
vertical loading may be proceeded with from three different 
decks simultaneously. The boats, it is claimed, are launchable | 
even with a heavy list on the ship. The lowering gear for the 
boats is not mentioned in the specification.— August 14th, 1912. | 


| may be taken as typical : 
| cent. solution of sugar in any of its forms, the initial temperature 
| of the solution being about 120 deg. Fah. 


| until a fair amount of air has been given off. 
| of the solution is then gradually raised at the rate of 100 deg. 


The impedances of the movable coils are so calculated that 
the desired dependency on the periodicity results. For instance, 
one coil may be made of a strip of aluminium, the other of a ring 
of resistance metal of suitable thickness—constantan and the 
like. It is evident that one of the movable coils need not be 
short-circuited, but may be open and connected in series with 
the stationary coil, because when one of the movable coils is 
traversed by the current to be measured the conditions corre- 
sponds with the case in which the inductance of one of the 
short-circuited coils is very great relatively to the ohmic resistance. 
This comes into practical consideration mainly in the case of 
alternating currents of low frequency. In the arrangement 
shown on the left the instrument is directly connected with the 
alternating-current circuit which is to be measured. The 
instrument may, however, also be employed in shunt, as shown 
on the right, according to practical requirements.—August L4th, 
1912. 


AERONAUTICS. 
23,194. 








| 


October 20th, 1911.—AuTomatTic STABILISING MEANs | 


FOR AEROPLANES, L. Marmonier, 37, Rue Servient, Lyons, | 


France. 
A frame A is pivoted on # transverse axis B B on the aeroplane 
and is connected to the stabilising members by means which are 


| 4 “ 4 
not shown, but which may include a servo-motor and system of 
| electrical contacts. 


On the frame A are pivoted longitudinally 


N°23,194 








two other frames UC C, each of which carries a gyroscope D and 
a pendulum bob E. The gyroscopes rotate in opposite direc- 
tions. The arrangement is such that the gyroscopic reaction 
maintains the frame A in a constantly horizontal position what- 
ever force may be applied to it from the outside. The manner 
of driving the gyroscopes is not described. Three modifications 
are dealt with.—August 14th, 1912. 


MISCELLANEOUS. 


18,041. August 9th, 1911.—SeasoninG or HARDENING 
TimMBER, W. Powell, 718, Salisbury House, London-wall, 
E.C. 

The following example of this process relates to the rapid 
artificial seasoning of lin. pieces of newly felled walnut, but it 

The timber is immersed in a 25 per 





The timber is allowed 
to remain in the solution at this temperature for about one hour 


per hour to boiling-point, and maintained for about four hours 


| at from 200 deg. to 212 deg. Fah. until most of the air in the 
| wood is exhausted and the wood is sufficiently ‘‘ cooked.” 


The timber is then allowed to remain in the solution until it 
has cooled to 140 deg. Fah. or thereabouts, when it is removed 
to a drying chamber containing moist air, say, at about 140 deg. 
Fah. containing 80 per cent. of moisture. 
of the drying chamber is then raised to 180 deg. to 220 deg. Fah., 
when the degree of moisture is gradually reduced to 30 per cent. 
or 20 per cent., the timber being allowed to remain in the 
chamber until it has given up the greater part of its moisture, 
by which time it is seasoned. If it is desired to treat the wood 


| against the action of white ants or the like, about 10 per cent. 


TESTING AND MEASURING INSTRUMENTS. 
7658. March 29th, 1912.—A FrEQquENcy INDICATOR FOR | 
ALTERNATING CURRENTS, Gesellschaft fiir Drahtlose Tele- | 


graphie M.B.H., of 9, Tempelhofer Ufer, Berlin. __ 
The torsion balance is formed of two short-circuited coils 


ne aoe S; 


| 
| 
| 
| 
| 
| 





S! and S2, which are rigidly connected with one another and 
revolubly arranged on a common axis so that no outside control- | 
ling force acts on them. The movable coils are each situated 
in the field of a fixed current coil, and are shown at A B and 
CD. The fixed coils are so arranged that the torsional moments | 
which act upon the movable coils are directed oppositely. 





| 1,025,621. 


is added 
August 


of some metallic salt—for instance, a salt of arsenic 
to the solution before the timber is immersed therein. 
14th, 1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





AvTOMATIC BALANCING Device ror CENTRIFUGAL 
Pumps, TURBINES, AN!) THE LIKE, F. A. Griessmann, Berlin, 
Germany, assignor to T. P. Kingsford and V. K. Higgins, 
Oswego, N.Y.—Filed September 28th, 1911. 

Means described for automatically balancing the end thrust 
of the shafts of rotors comprises a casing provided with a remov- 





ZHU, 
tree 





able end head, a balancing piston rotating and longitudinally 
movable with the shaft and forming an annular pressure chamber 
between its outer end face and the head. There is a sealing 








The temperature | y pre 2 
| and subsequently bending the strip into a tubular form and 


| one Compartment. 


fissure of constant capacity for constant uniform flow of liquid 
to the chamber, the piston longitudinally overbalancing the 
rotor in a direction constantly tending to move the piston toward 
the head and against the pressure in the chamber. The central! 
portion of the outer end face of the piston and the head are 
provided with opposing annular walls concentric with and sup. 
rounding the shaft and of reduced diameter with respect to the 
piston and surrounded by the chamber and forming a throttliny 
outlet discharging inwardly from the chamber toward the shaft. 
One of the walls is formed by a separate ring removably secured 
to and carried by and removable with the head independently 
of and without disturbing the shaft and the piston. ; 


1,025,730. Dusr Separator. A. Wolf, Chambersburg, Pu, 
—Filed September 27th, 1910. 

In this separator there is a casing having two vertically ex- 
tended compestments arranged side by side and an air trunk ex. 
tending up one side across the top and down the opposite side of 
Means are provided for feeding material to he 


| cleaned into the ascending part of this trunk, and there is a), 


outlet chute having an extension projecting under but spaced 

















away from the ascending part of the trunk. A second outlet 
chute having an inclined extension projecting under but spaced 
away from the lower end of the descending part of the’trunk is 
provided, and the extension passes across the compartment to 
the ascending part of the trunk. A fan is arranged in the 
second compartment, and has its intake connected to the space 
defined by the latter extension and the air trunk. A easing 
surrounds the fan and opens into a part of the second compart- 
ment below the inclined extension. 

1,026,103. MretrHop or MANnvuFAcTuRING Mera ‘Tuses, 
W. J. Moon and J. W. Moon, Hayden Hill, Old Hill, Eng- 
land.—Filed June 11th, 1907. © 

This patent is for a method of manufacturing butt welded 
iron and steel tubes from flat strips. It consists in subjecting 
the strip to the action of a suitable source of heat in which the 
strip is heated to about the cinder stage, withdrawing the heated 
strip from the source of heat and feeding it continuously forward, 





| and while it is in motion simultaneously directing a blast of "gas 
| containing oxygen against the edges of the strip beyond the 


| 
| 


source of heat to elevate the temperature of the edges and clean 
the strips of foreign matter, thereby preparing them for welding, 


| bringing and_welding the edges together. There are three 
claims. 
)26,227. MertHop or TREATING Gases, P. G. Schimdt, 


| 1,¢ 





The temperature | 


| 
| 


| 
| 


| days of railways on the Dublin and Kingstown Railway. 
| inclined plane is placed on the track. 


| 





1,026,366. 


Olympia, Wash.—Original applications filed September 10th, 
1909. Divided and this application filed December 10th, 
1909. 

This consists in causing the movement of the gas in wire- 





drawn condition through a whirling mist or cloud. There are 
nine claims. 

Locxine Device ror Ener Trucks, @. E. Reid, 
Meridian, Miss.—Filed June 17th, 1911. 


This is an interesting patent, a revival of one used in the — 
An 


The train, if it runs tov 














far, ascends the inclined plane. When it.comes to the top of 
the incline the latter slides on the rail until it is pulled up by 
friction.. There are twenty claims. 
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STANTS OF EMPIRICAL FORMULZ. 
By M. E. J. GHEURY. 


Every draughtsman, at some time 
to draw a straight line that must best agree wit 
set of plotted observations, in order to find the simple 
equation which will best represent these results. 
Many when attempting this operation on observations 
that do not “ fit in” well with each other have found 
that the selection of the proper position for the 
straight line is not the easy and straightforward 
operation one may think. More than one has wished 
some erratic points absent from the plotting, or has 
remained puzzled by the problem of fitting a straight 
line on to points showing evidence of a distressing 
but tnmistakeable tendency to lie along a curved 
instead of a rectilinear path. Yet the line has to be 
drawn, and sometimes it has to be produced, with 
highly perplexing results if it has been drawn ever so 
little out of its correct place. 

Whenever a graph representing most closely a set 
of observations cannot be drawn with fair certainty 
in its proper position owing to the irregular distribu- 
tion of the points representing the individual obser- 
vations, it is evident that the latter are not sufficiently 
accurate to enable the law governing their position 
to be established. However, one has now and again 
to deal with observations of quantities liable to be 
affected by large errors, which do not give plotted 
points in fair alignment, and which are either known 
to follow a definite law, or are of such practical import- 
ance that a definite simple law, even if only approxi- 


mative, would be useful to obtain. In such cases 


| of one of the variables, the change from one set to the | by a comparatively simple calculation, will give 
THE EXACT DETERMINATION OF THE CON- | next in the series being shown by the alteration of | numerically the equation of the graph of that type 
| shape of the graph representing each individual set. | that most suitably represents the observations. The 


In such cases the graphs of the extreme series are | 
or other, has had often widely dissimilar, but the evolution of the last | graph, which may be a straight line or a line curving 
h some | from the first can be readily followed from one graph | upwards or downwards ; but if a few observations are 


plotting—Fig. 1, B—does not give any idea as to the 


'to the next through the whole series of correlated | taken in the conditions obtaining on either side of 


although owing to the uncertain nature of the avail- | 
able data, the law arrived at cannot by any means | sets of observations. As an example, one may men- 
be claimed to be an accurate one, yet it is evidently | tion the discussion by Prof. W. E. Dalby of the results 
desirable that it should conform as closely as possible | obtained by the Pennsylvania and the Purdue loco- 


to the series of observations which it has to repre- 
sent. 
But, as stated above, the best graph fitting an irre- 





Resistivity of Steel ‘R. 
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motive testing plants in which the performances of 
eight different railway engines were most thoroughly 
analysed, standard formule being arrived at which 


gular plotting is not easy to obtain by the ordinary | although applicable, generally speaking, to all the 
method of trusting to judgment alone, that is, of | engines tested as a whole, apparently do not represent 


Mean Pressure (es/a') 
100 


Mean Pressure (los/ a") 


Conductivity Factor: %. 


the. range actually required a plotting like that 


| of Fig. 1, A, will be obtained, from which the type of 


graph may be calculated. The calculation may then 


| be applied to the more irregular plotting; or the 


latter may be operated upon with the most general 
expression of a graph likely to suit it, such as y = 
axt + bx ?+ ex + d, the values of the constants 
ascertained by the method of Cauchy, and the terms 
which are negligibly small rejected. The graph can 
then be plotted, and the values obtained from experi- 
ments replaced by the corrected values obtained 
from this graph for the purpose of further analysis 
and discussion of the data obtained during the tests. 

Example I.—Mr. J. A. Capp, in a paper read before 
the American Institute of Mining Engineers, has 
given the following table of relative resistivity of steel 


| compared with copper, and of percentage manganese 
| present (percentage of carbon from 0-27 to 0-33) :— 


Relative resistivity : R. Percentage of manganese: p 
Sire Paes aa 27 


13.20 1 

9.86 0.99 
9.86 0.95 
9.42 0.65 
SI ac. a0 ae eos ae eer oa ee 
Dee as.) omar da all Sal ee eae ee 
Fat ae: cabo six Sects a Vig a ee 
7.66 hae Gay [ele aie Omega ee pear, ee 
7.60 0.42 


These results are plotted—Fig. 2—and it is evident 
that, assuming a straight line law, the location of the 
graph that will best represent the results will be a 
matter requiring much care and judgment. It is 
probable that two different operators would not place 
it in the same position, not even in the same direction. 

The equation of the straight line is R = ap + 6, 
and it is required to find the value of @ and of 6 which 
best agrees with the observations asa whole. This is 
done as follows :— 
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guessing the position of the curve, as is shown by the 
fact that different operators will draw different 
curves respectively to suit the same plotting. A 
method which gives the best curve fitting a set of 
observations—apart from the accuracy of these 
observations themselves—would therefore be often 
very useful. 

_ Aprocess based upon the principle of least squares 
is given in text-books, but it necessitates calculations 
of prohibitive length, which a practical man will not 
think worth doing for the sake of absolute accuracy, 
when he believes that by exerting his judgment 
simply he can make a fair guess at the result he wants. 
There is, however, a siniple and elementary method, 
due to the French mathematician Cauchy, which 
enables one to obtain the correct expression of the 
graph sought for in a very easy manner, and as it 
does not seem to be known—except by mathe- 
maticians—it is proposed to illustrate its working 
and wide range of application by a few examples 
selected among many met with in the field of engineer- 
ing. 

In most cases a straight line law will be found 
sufficiently accurate. It is evident that when the 
individual observations of a series are so irregularly 
distributed as to make the drawing of the graph an 
awkward operation, it would be idle to seek a more 
elaborate relation between the quantities under 
observation. The method of Cauchy allows the linear 
law to be found with the utmost ease, as will be seen 
hereafter, 

There are two very important cases, however, 
Wherein the computation of a formula of a higher 
degree, although to a certain extent speculative, is 
justifiable in the eyes of the practical man, and here, 
again, the method of Cauchy will be found to yield 
easily the constants of the formula required, although, 
as may be expected, the calculations are longer. 

‘n the results of extensive tests involving several 
correlated variable quantities it frequently happens 
that several sets of observations, each considered as 
4 whole, constitute successive steps in the variations 
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some of the tests and could clearly not have been 
obtained from these individually. 
Since the graphs remain of a certain type through- 


| out it is specially important to be able to obtain for 
| each set of observations forming the series the graph 


| belonging to this particular type, which represents 


| it best, even if the plotting does not suggest imme- 
| diately such a type of graph, or if it be too irregular to 
| allow of a definite meaning being attached to the 


| particular graph representing it. 








This is needed for 
the sake of comparison, and the method of Cauchy, 
giving the expression for the best graph with perfect 
freedom from the operator’s bias, has here an incon- 
testable utility. 

Such a method will also be of the greatest value 
whenever, in studying the results of extensive tests, 
some method of scientific adjustment has to be 
resorted to. Whenever the variation of a certain 
quantity upon which the calculation of other data 
depends is known to follow a law of a certain type, 
and if a particular set of observations is so irregular 
as seriously to affect the values directly deduced from 
the individual observations, one is justified, if the 
irregularities are within the limits of the errors of 
observation, in correcting these observations by means 
of the best graph fitting the actual results, and using 
the corrected values for the calculations based on 
these results. The use of the method of Cauchy is 
here clearly needed in order to obtain accurately the 
expression for this graph. 

For instance, in the trial of an internal combustion 
engine the determination of the mean effective pres- 
sure is affected by relatively considerable errors 
which would vitiate deductions strictly based on the 
results obtained. If the range of variation of experi- 
mental conditions be small, the results will be suffi- 
ciently erratic to prevent the graph fitting best the 
observations from being drawn with anything like 
a fair accuracy—see Fig. 1, B. If, however, the 
type to which this graph belongs, that is, the kind of 
equation corresponding to it, whether y = a 2? or 
y = ax + 6b, &e., be known, Cauchy’s method, 
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Each pair of observed values of R and p gives 
an equation connecting a and b, and we have therefore 
a set of nine“equations, arranged in order of decreasing 
value of R :— 





13-20 = 1-274+ 56 
9-86 = 0:99a + b 
9-86 = 0-95a + b 
9-42 = 0-65a + b 

I, ... < 8:90=0-49a+4 5b 
| 8-46= 0:45a+ 6 
7-70 = 0-4la +b 
7-66 = 0-28a + b 
7°60 = 0:-42a +56 
82-66 = 5:91a+ 9b 


These, combined by addition, as shown, give, 
after division by the coefficient of b, a first final 
equation : 

b = 9-184 — 0-657 a 

The coefficients of this equation are calculated with 
a greater approximation than the given data itself. 
The reason of this will be seen later. 

Now, b must be replaced by its value in the equa- 
tions of the system I,; for this purpose the number of 
decimals in the value of b may be reduced to that of 
the coefficients in the equations, that is, it may be 
taken as 9-18 — 0-66 a, 

After the necessary—and very simple—reduction, 
a first set of residual equations is obtained :— 





4:02 = 0-6la 
0-68 = 0-334 
0-68 = 0-294 
0-24 — —0-0la 
TI, < — 0:28 = —0:l7a 
| 0-72 = — 0-214 
— 1:48 = —0-25a 
— 1-52 = — 0°38 a 
— 1-58 = — 0:24a 
+ 5:62 + 1-23 
— 5-58 — 1-26 
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The algebraical sum of the terms on either side 
should be approximately zero—a check never to be 
neglected. 

From the equations of the system IT, the value of a 
will be obtained. In order to do this, the signs must 
be changed wherever necessary, so that all the terms 
in a are positive. The nine modified equations are 
then combined by (algebraical) addition as before, 
giving 

10-72 = 2-49 a 
get the final value of a 
a = 4-305 
in the equation connecting @ and b 


from which we 


Replacing this 


we get 
b = 9-184 — 0-657 x 4-305 
and b = 6-356 
The equation of the straight line—Fig. 2—is 
therefore 


R = 4-305 p + 6-356. 

The reason for calculating a and b with a greater 
accuracy than seemed necessary is now clear, as an 
error in either of the two factors involved in the value 
of 6 affects this value, and therefore the position 
of the line. Taking two places of decimals only, 
we get 

R = 4:30 p + 6-34. 

It should be noticed that this straight line is such 
that if the vertical distances of the plotted points 
from it be measured, those on one side being reckoned 
as positive and those on the other side as negative, 
their algebraical sum ‘is as nearly zero as the imper- 
fections of the plotting will allow. In the original 
drawing, of which Fig. 2 is a reproduction, these are 
respectively -+ 45-4mm. and — 43-9 mm., showing 
that the line is practically the best straight line 
fitting the observations considered as a whole. 

It may be objected that the calculation, although 
of the simplest, is long. If one remembers that the 
actual value of the constants of the equation is 
thereby obtained with mathematical accuracy, with- 
out any need of plotting the observations, while 
with the so-called graphical method the plotting must 
be done, the graph drawn by guesswork, and the 
constants calculated from this graph, the objection 
loses its weight. As a matter of fact, the labour 
involved in the graphical method is greater, while 
it requires more skill and only gives approximate 
results. 

We shall next consider the case of observations 
which when plotted give points that are distributed 
irregularly along a regular curve whose equation is 
required. 

The simplest case is that in which the curve is 
apparently symmetrical with regard to a line 
parallel to one of the axes of the graph, its equation 
will be of the type 
4 y=axv+bxric 
where a, 6, and ¢ are numerical coefficients whose 
value must be ascertained. It may happen that 
b or c, or both, are zero, or practically negligible, 
in which case the equation assumes one of the forms 
y¥=ax,y azxt+c,ory=axz+ bz. The 
general form should, however, be tried, unless one 
wishes particularly to get an equation of one of the 
forms just stated. The process is essentially the 
same as the one already illustrated. It is not, how- 
ever, quite so simple, and it will be therefore explained 
briefly with the help of an example. 

Example II.—The following data were obtained by 
the Pennsylvania Railroad Company during tests 
on a locomotive boiler with fire-box without brick 
arch :— 


Conductivity factor: +. Rate of evaporation : p 
oe ows ee 6 eee ee 


9 

.0144 5.5 

-O151 8.1 

-0147 10.2 

-0139 11.8 

.0137 13.2 

. 0134 ee ae ee eee ee eS 
It is required to obtain the coefficients of the best 
graph representing these observations. We will 


suppose it to be of the form 7 = ap?+ bp +, in 
order to compare the performance of the boiler with 
that of boilers of other types. It is also required to 
find the rate of evaporation for which the conduc- 
tivity factor is greatest. 

We have a first group of fundamental equations 


(0132 = 24-0la+4-9b +e 
1} :0144 = 30-2504 5-5b +c 
| 0134 — 190-444 4 13-80 + 


By addition, a first 
from which we get 

c = -01406 — 103-96 a — 9-64 5b. 
Replacing ¢ in equations of system I, we get, after 
reductions, a first system of residual equations :— 


principle equation is obtained, 


- 00086 = — 79-95 a — 4-74b. 
1) + -00034 = — 73-71a— 4-146. 


00066 — + 86-48a + 4-16. 


20-2 


+ 192-12 


sade + 10-44 
Check \— 20-4 — 192-01 - 10-42 


The signs are now altered so as to have all the terms 
in 6 positive, and by (algebraical) addition we get, 
after dividing throughout by the coefficient of b, a 
second final equation 

b = — -0000518 — 18-41 a. 





We now replace b in the equations of IT, (before the 
alteration of signs) and after effecting the operations 
and reductions, we get a second system of residual 
equations :— 


— -00110 = + 7-274 

ir, + 00013 = + 2-474 

( _ .90045 = + 9-94a. 

; 4 -00178 ++ 24-46 
Check)  .00176 — 24-69 


again altering the signs so as to get all the terms in a 
positive, we get by addition a third final equation 
— :00318 = 49-l5a. 


hence a = — 0-0000647 
Replacing in the value of b and ¢ we get finally 
y = — 0-0000647 p? + 0-00114p + 0-01. 


This is the equation of the graph of Fig. 3 (full line), 
which is the graph (of the second degree) that follows 
most closely the observations. 
The determination of the position of the maximum, 
a delicate operation when attempted by the graphical 
method alone, is now a matter of the utmost ease, as 
when y= ap?+b0p+e 
OT a Das 
d p 


+ 5=0 and p= 8.8 


2a 


b? , 
hence y = c¢ — = 00-0148. 
4a 
On examining the plotted points of Fig. 3, however, 
one sees at a glance that a curve of a different type, 
with the left branch steeper than the right branch, 
would evidently follow the plotted points more 
closely. The equation of such a graph in its most 
general form would be 
7 apPpt+bpePp+ep=d. 
The constants a, b, c, and d are obtained exactly as 
before by the equations of condition : 
(0132 = 4-8 a + 4-9b + 4-96 + ¢ 
-0144 5-Ba + 5-8 b + 


= 5-5b+¢c 
(-0134 =- 13-8'a + 13-876 + 13-8b + ¢, 

which finally give 

+ = -00002 p* — -00064 p? + -0063 p — -00456 
for the curve (dotted line) of Fig. 3, which fits the 
observations very well throughout. 

The same calculation applied to the observations 
plotted in Fig. 2 gives the equation 

R = 12-72 p* — 28-15 p + 23-2) + 2-52 

for the dotted curve, which again represents the obser- 
vations exceedingly well. 








AMERICAN EARTHWORK MACHINERY. 
No. V.* 
TRENCHING AND DITCHING MACHINES. 

OnE of the important and interesting lines of special 
development in American earthwork machinery is | 
in the design of numerous machines for uation 
narrow and deep trenches for laying sewer pipe, 
water mains, and drain tile for land drainage. -In 
the same class also are the machines for excavating 
open ditches and small canals for irrigation and land 
drainage work. Machines of this class have been in 
extensive and successful use for several years, and a 
number of them have been shipped to foreign coun- 
tries. The purpose of such machinery is to facili- 
tate the work, to reduce its cost, and to reduce to a 
minimum the employment of labourers. Hand 
excavation in a trench is slow and laborious, especi- 
ally if the ground is hard or very soft or if the trench is 
very narrow and deep, so that the men are cramped 
both in digging and in throwing up the material to 
the surface. 

In the first place, let us take the wheel type of 
machine, in which the excavation is done by cutters 
and buckets arranged upon the rim of a large wheel. 
Foremost among these is the ‘‘ Buckeye ’’ machine, 
built by the Buckeye Traction Ditcher Company, of 
Findlay, which company has supplied machines for 
use in North Africa and South America. It is a 
tractor or self-propelling machine, having the boiler, 
engine, and driving mechanism mounted upon a steel 
frame carried by four wheels. Hinged to the rear 
end of the frame is a pair of beams A—Fig. 39, 
page 278 between which the excavating wheel is 
supported, and to the ends of these beams is attached 
a topping lift by which the wheel can be raised clear 
of the ground or lowered to the desired depth. A 
post at the outer end of the beam frame carries a 
bottom shoe, which rides on the bottom of the trench. 
This shoe steadies the wheel by affording a bottom 
support to its frame, and prevents the vibration and 
lateral motion to which the wheel would be liable if 
simply suspended in the trench. 

The excavating wheel consists of two parallel rims, 
but has no axle or spokes. The inner side of the rim 
revolves upon four anti-friction wheels B placed at 
the corners of an interior rectangular frame. It is 
driven at one of these points by a pinion C, whose 
teeth engage with the holes of a rack circle D bolted 
against the inner face of the rim. On the shaft of this 
pinion is a sprocket wheel for the driving chain. The 
pinion is placed immediately above the point at 





* No. IV. appeared August 30th, 


which the excavating is done. The buckets E project 
beyond the outer face of the wheel rim; they are 
really U-shaped, having a bottom but being open on 
the under or inner side, so that the space between 
the rims is open. To prevent the earth from falling 
out of the buckets as they swing inwards on reaching 
the top of their travel there is a fixed plate between 
the rims. At the top, however, this plate stops, and 
in the open space beyond it the earth falls from the 
bucket upon a lateral belt conveyor F. Alternating 
with the buckets are side cutters or blades G, which 
shave the earth from the sides of the trench so that the 
buckets cannot become bound in the excavation. 
The engineman keeps the machine cutting to the 
given gradient by sighting from an adjustable arm 
on the machine to targets which are set at the proper 
height on posts along the line of the excavation, 
Curves can be made accurately and without inuch 
trouble. The travel or feed of the machine is nade . 
automatically, and the rate of feed is adjusted accord- 
ing to the depth of cut and the character of the 
material. The crew consists of an engineman and 
fireman, and sometimes a helper. The fuel consump.- 
tion is about 91b. per horse-power per hour. The 
machines will cut from 12in. to 56in. in width and to 
a depth of 12ft. With a depth of 43ft. the rate of 
advance is about 120ft. per hour. They range in 
weight from 6 tons to 50 tons. : 
A 50-ton machine built for/work in North Africa 
has a capacity of about 500 cubic yards per hou. It 
is 55ft. long, 10ft. wide, and 20ft. high in overall 
dimensions. The excavating wheel is about 12ft, 
diameter and its buckets cut to a width of 6}ft, 
These buckets have hard steel cutting edges fitted 
with teeth. At the rear of the frame are placed the 
100 horse-power boiler and 75 horse-power enyine. 
The belt conveyor which delivers the excavated 
material clear of the work is 4ft. wide and 20ft. long, 
and is driven from a 12 horse-power engine. The 
rear or main traction wheels are 8ft. diameter and 2ft. 
wide. The front*end of the machine is carried by a 
single pilot wheel 3ft. diameter and 2ft. wide, which 














IN ACTION 


Fig. 36—-PETROL EXCAVATOR 


is in front of the excavating wheel. It is adjustable 
vertically in a steel frame so as to regulate the depth 
of cut, the maximum depth in this case being 7ft. 
On one side of the machine is an outrigger frame 
carrying at its lower end a wide bearing wheel. The 
spread of the outrigger is about L5ft., and it can be 
lengthened or shortened——according to the transverse 
slope of the ground—by a rack and pinion gear. 
Should the machine become stalled power can be 
applied on the outrigger leg as a jack so as to raise the 
traction wheels out of the mud. The operator or 
engineman is stationed on an elevated platform, from 
which he regulates all movements by means of a series 
of levers and hand wheels. 

The machines are used for city sewer work, &c., 
as well as for land drainage. Special forms of buckets 
are used for cutting open ditches with sloping sides 
and for digging wet and tenacious material, the buckets 
are skeleton frames or “ baskets ” of steel bars. For 
firmer material they are rectangular, with flaring 
sides, as shown in Fig. 40, page 278, which represents 
a machine built for work in the Argentine Republic. 
For machines working in soft ground the rear end is 
supported by a “ caterpillar ” traction device on each 
side inside of the ordinary traction wheels. This con- 
sists of an endless belt or track travelling over a pair 
of sprocket wheels, one of which is driven from the 
main engine. With a machine cutting 700ft. to 
900ft. per day of trench 26in. wide and 7ft. deep the 
cost averaged 1d. per lineal foot and a little less than 
2d. per cubic yard for labour and supplies, or about 
24d. per cubic yard with allowance for interest and 
depreciation. Hand work in this case averaged 
about 1s. per cubic yard. 

A petrol tractor excavator of a somewhat similar 
type is built by the American Ditching Machine Com- 
pany, of West Minneapolis. This is shown in Fig. 41, 
page 278. The excavating wheel is 9}ft. diameter, 
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mounted on an axle which is carried by a pair of | Contracting Company, of Chicago. 


heavy arms pivoted to the rear of the main frame. 
Inside the rim of the wheel is a rack, gearing with a 
pinion at the top. To t he ends of the spokes is riveted 
a convex rim, 22in. wide, in thé centre of which is a 
rib formed by a 6in. rolled joist bent to a circle. 
Upon the outer flange of this joist is bolted another 
992i. convex rim. In this outer rim are transverse 
openings, 6in. wide, une end of each opening having a 
projecting blade or cutter. The material shaved off 
the face of the work by these blades falls into the 
space between the two concentric rims. The vertical 
frame which carries the driving gear has two fixed 
blades which project into this space at the top of the 
wheel and cause the earth to flow out upon two re- 
volving dises or tables, one on each side of the wheel. 
A fixed seraper at the outer edge of each disc throws 
the earth off upon the ground or into a wagon. Fig. 
36 is a rear view, showing the wheel in the trench. 

in sand or other ground liable to slip and collapse 
a sicel shield is attached behind the wheel for the 
protection of the trench man in laying the tile or pipe. 
For open ditches steel cutters are bolted to the spokes 
of the wheel, so as to form sloping sides. Only one 
man is required to run the machine, and usually there 
are two men to handle and lay the pipe. Power is 
furnished by a two-cylinder horizontal petrol engine 
of 40 horse-power, consuming about 24 gallons of 
petrol per hour. The machine is 24ft. long with 
12ft. wheelbase ; its rear—driving—wheels are 5}ft. 
diameter and 24in. to 42in. wide; the front wheels 
are 4}ft. diameter and 18in. wide. The machine 


can cut a 2ft. trench 6ft. deep at a rate of 180ft. per | 


hour, and has a travelling speed of three miles an 
hour. 

Wheel excavators of a very different type from 
those described above have long spokes or arms which 
project beyond the rim of the wheel, and each of 
which is fitted with an excavating bucket. These 
machines have been used to a limited extent only, and 





The jib or ladder 
frame is pivoted to the rear of the tractor, and canti- 
lever extensions of the main frames carry two ver- 
tical bars which are attached to the sides of the ladder 
frame. By means of pinions and racks, these bars 
push the frame down to the required depth and hold 
it down against the face of the work. The machines 
can cut to a depth of 6ft. to 25ft. and to a width of 
from lft. to 5ft. The steam machines are of 15 to 
75 horse-power and the pétrol machines of 30 to 45 
horse-power. 

These machines have been widely used on various 
kinds of trench work both in city streets and in open 
country. Many of the machines have caterpillar 
traction devices instead of the ordinary rear driving 
wheels, so as to adapt them for work on soft ground, 
as in cutting trenches for the drainage of swampy 
land. For open ditches sloping sides may be cut 
by a wheel on each side of the ladder frame, having 
its spokes—or cutters— inclined inward at the desired 
angle. For tile drainage work in sliding or caving 
ground, a steel box of shield follows the ladder frame 
and has a curved shoot by which the tiles are laid in 
place automatically. The front edge of the shield 
trims the bottom of the trench to shape to receive the 
tile. In sewer trenches 2}ft. wide and 15ft. to 18ft. 
deep, at Wheaton, the average progress was 150ft. 


to 200ft. per day, with a depth of 7ft. in hard clay | 


mixed with stones, the advance averaged 700ft. per 
day. The correct gradient is kept by making an arm 
on the ladder follow a wire which is stretched along 
the work at the proper gradients. Figs. 37 and 38 
show the steam and petrol machines. 

Of a generally similar character is the machine 


built by the G. W. Parsons Company, of Newton, Iowa. | 


A four-wheeled tractor carries the vertical engine, 
boiler, and main gears for the driving chains. A 
frame hinged to the end of the main frame and sup- 
ported by a trailing axle carries the ladder frame and 
the endless conveyor for discharging the material 


THE BRITISH ASSOCIATION. 
No. I. 


Ir is forty-five years since the British Association 
met in Dundee. On that occasion the meeting. as in 
the present instance, commenced on September 4th ; 
the Duke of Buccleuch was the President, and the 
gathering was a marked success both from the scien- 
tific and social sides. Professor Rankine asserted, 
at the closing meeting, that the Association had never 
| been better treated anywhere. It must not be for- 
gotten that the inhabitants of Dundee included at 
that time, and still includes, a highly intellectual and 
appreciative contingent, and undoubtedly the support 
of these people did much on the previous occasion to 
stimulate the visitors ; whilst they themselves also con- 
tributed largely to its success. We can recall many 
meetings that have suffered from the indifference of 
the local intellect. The Dundee meeting just ended 
has served to emphasise the grand reputation esta- 
blished by the Dundonians forty-five years ago. 
They turned up in numbers at the meetings, and took 
a prominent and active part in the proceedings. 
They provided excellent accommodation ; the recep- 
tion room in the Albert Institute was charmingly 
| decorated and furnished, whilst the walls of the writing 
room were hung with pictures, including choicest 
specimens of the work of notable artists of the past 
as well as of the present day They have done much 
in entertaining, and, moreover, have to their credit 
an act of munificence unprecedented in the annals 
| of the Association in the gift of £10,000 by Dr. J. K. 
| Caird, to be used for the objects and aims of the 
| Association. The numbers attending the meeting 
reached 2500 by Tuesday, a figure which, by reference 
| to the diagram in THE ENGINEER of August 16th last, 
| will be seen to establish a new peak, which satisfactory 
| result is largely due to the admirable local support. 
| The meeting has also been remarkable for the strong 
| foreign element in evidence, most countries in Europe 
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Fig. 37—STEAM CHAIN-TYPE EXCAVATOR 


owing to their construction they are usually operated | 


with considerable noise and vibration. The Miller 
machine-—Fig. 42, page 278—is one of the latest. It 
has a 20ft. wheel whose shaft is carried in a frame 
hinged to the rear of the main tractor frame. A 
30 horse-power vertical engine and boiler supply 
power for propelling the machine, driving the exca- 
vator wheel, and operating the transverse belt con- 
veyor, as well as the winch for raising and lowering 
the wheel. The weight is about 14 tons. The rim 
of the wheel is a rolled channel, and around it passes 
the driving chain. There are six spokes, set alter- 
nately on opposite sides of the rim, and in front of 
each bucket is a cutter. The buckets cut towards 
the machine, and as each arm comes to a horizontal 
position the bottom is released and its contents fall 
upon a belt conveyor. The machine will cut a 3ft. 
trench to a depth of 10ft. 

The Dalton machine has a 13ft. wheel fitted with 
cutters, and on each side of this wheel are four or six 
radial arms. These arms are not fixed to the rim, 
but are pivoted at the centre of the wheel in such a 
way as to have a lateral motion. As the arm 


approaches the vertical position the clamp holding. 


it against the wheel rim is unlatched, allowing the 
arm to swing outwards and the bucket to discharge 
its contents. In descending the arm swings back 
against the wheel and is again clamped to it. 
Another group of trench excavating machines 
belong to the chain type, having cutters or buckets 
of various forms attached to a pair ef endless chains 
which are carried over sheaves on a steel boom or 
frame. The arrangement is somewhat similar to 
that of a ladder dredge, but the chain runs in the 
opposite direction, the cutters cutting on the up stroke 
of the under side of the chain. The most prominent 
machine of this type, and one which has been used 
very extensively, is that invented by Mr. J. H. 
Bentson and built by the Municipal Engineering and 


| 





upon either side. The ladder frame is triangular, the 
apex being at the bottom of the trench, while in 
travelling along the short horizontal upper limb the 
buckets discharge their contents upon the conveyor. 
The forward or cutting side of the frame has a slope 
of 1 in 5. For transportation the hinged rear frame 


‘| can be raised to a vertical position so as to bring the 





ladder frame clear of the ground. The machine can 
cut trenches of 2}ft. to 6ft. in width and 20ft. in 
depth. Its weight is about 20 tons, and it has a 
travelling speed of three miles an hour. 

A feature of the Parsons’ machine is that it can cut 
any width of trench without any change in the buckets 
or apparatus. This is effected by giving the frame 
a lateral oscillating movement upon its carriage, the 
limit of movement corresponding to the desired width 
of trench. The trailing axle carries very little weight, 
and the weight of the tractor is about 10ft. from the 
end of the trench. The complete working force con- 
sists of about eleven men, as follows :—Foreman, 
engineman, fireman, pipe layer, and helper, timber- 
man—for trench bracing—with helper, two drivers 
with teams for back filling, and two helpers. It is 
estimated that for the same amount of work by hand 
in a ten-hour day, assuming that a man can dig 10 
cubic yards per day, there would be required the same 
force with forty labourers in addition, but, of course, 
without the engineman and fireman, or forty-nine 
in all. 








AccorpinG to the Electrician, the police in several 
German towns are now being supplied with portable tele- 
phones that can easily be carried in the pocket. They are 
thus able to communicate with police headquarters, the 
fire department, or the principal hospitals whenever 
necessary or desirable. The calling-up stations are placed 


on lamp posts, walls, doors, or other convenient places, | 


and are made weather-proof so that they are not likely to 
be damaged by rain. 


Fig. 38—-PETROL CHAIN-TYPE EXCAVATOR 


as well as America and Australia being represented 
by eminent men, and a happy innovation was a recep- 
tion of the foreign guests by the Lord Provost and 
magistrates. Those who employed the day set 
aside for the purpose of seeing Dundee were 
amply rewarded, as among other matters a 
grasp was obtained of the diversity, magnitude 
and character of the public institutions, for which, 
indeed, the city seems conspicuous. Much of the 
work has been made possible by private munificence, 
and Dr. Caird figures among these benefactors also ; 
but the Municipality has also come forward in a 
manner so generous that the rates stand at 7s. 13d. 
in the £1. The harbour, the gas and electric supplies, 
city improvements, baths and wash-house, educa- 
tional institutions, including libraries, hospitals, 
water, the tramway service are among the works 
that came under notice, and left an agreeable im- 
pression of money generally having been well spent. 
A handy little pocket guide facilitated a wander 
round the harbour, which presented a businesslike 
aspect ; £1,270,000 capital has been expended on 
dock property, of which half a million has been spent 
during the past thirty-six years. A hundred years 
ago the harbour of Dundee consisted of a tidal basin, 
but a graving dock and King William dock were added 
and opened in 1825 for an outlay of £90,000. Ear! 
Grey Dock was added in 1834. Later, Camperdown 
Dock was constructed, at a cost of £100,000, and 
opened in 1865, which was followed eleven years 
later by the Victoria Dock and graving dock, costing 
£145,000. Deep water wharves have also been 
erected, and now there are altogether 11} acres of 
sheds, 10 miles of railway, 3} miles of quayage, 2 miles 
of river frontage, 7 miles of water piping and 3} miles 
of hydraulic piping. The gasworks are under the 
| control of the Gas Commissioners, and at the present 
time their capacity is’equal to an output of 6} million 
-eubic feet of gas per twenty-four hours, but 10 
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million cubic feet per day could be dealt with on the 
present site; the maximum output, however, is 
4} million cubic feet. Realising the significance of 
the use of gas in abating the smoke nuisance, the 
Gas Commissioners have differential rates for their 
customers, ranging from 2s. to ls. 6d. per 1000 for 
power and industrial purposes; public lighting, 
Is. 8d.; and for cooking, heating and lighting, 2s. 2d: 
per 1000 cubic feet. Moreover, appliances for cooking 
and heating are given to consumers on loan, and also 
fixed ready for use free. With the electric supply 
we deal elsewhere. The tramway department of 
Dundee is one of the most important of its municipal 
undertakings; it represents an outlay of £300,000. 
There are 25 miles of track, covering all the important 
central and main arteries in the city, and serving 
every district. The passengers carried last year 
numbered 17,295,727, and the total revenue was 
£62,913. A drawback to the present system of 
tramways in Dundee is that the lines all radiate from 
the centre of the city, and terminate in loose ends. 
A project is in view to connect up these loose ends. 
A track service would cost too much, therefore the 
trackless trolley system has been contemplated, and 
what is more, asection, 1} mile long, has been installed 
to connect two of these ends, and was started during 
the visit of the Association.. A committee visited 
Germany to investigate the matter, and as a result 
this section is started by way of an experiment. 
The work was carried out by the R.E.T.Construction 
Company, of London, and cost £1250 a mile. The 
vehicles weigh about 3} tons, and accommodate 
twenty-eight people on seats arranged transversely. 
They are built low to facilitate ingress and egress, 
and have no top seats. The two mains pass along 
each side of the street, and are continued as a loop 
at each end, so that the vehicle turns round at the 
end without requiring the trolleys to be adjusted. 
The road surface is an ordinary macadam road, and 
hence, the travel is slightly bumpy. The journey with 
five stoppages took just on eight minutes. This 
installation is noteworthy as the first of its kind in 
Scotland. 

Among the pictures on the walls of the writ- 
ing room were quite attractive water colour 
drawings of city improvements, showing contem- 
plated alterations in some streets, but particu- 
larly conspicuous was a set depicting groups of 
public offices in the midst of beautiful gardens. 
This is being quite seriously considered, and entails 
reclamation of land from the river Tay, a work that 
has already been carried out to some extent with 
great success, and provides a fine promenade and 
grounds. A great deal of excellent improvement 
work has also been done in dealing with mean and 
slummy districts, and this work is still continuing. 
Dundee has a splendid water supply, which has been 
entirely reorganised during the last fifty years under 
municipal control. Water has been brought direct from 
the Grampian Hills, and the works, with distributing 
arrangements represent an outlay of a million pounds ; 
but whether tested on the ground of purity, quantity 
or service, Dundee’s water supply is in the very 
front rank. It is supplied to some outlying districts, 
so that the total population supplied by the works 
is 210,000, and the mains and conduits throughout 
the area of control extend to 330 miles. Excellent 
in arrangement and equipment are the municipal 
baths and washhouses, which are provided at 
seven centres and one open-air. The appreciation 
they receive may be gathered from the fact that the 
bathers number well over 200,000, and the washers 
nearly a half a million annually. The educational 
institutions start with the University, but there are 
training schools, technical schools, and all other 
grades of schools, and many free libraries, some in 
very pretty buildings, so this side of life is well 
looked after in Dundee. A tour through Dundee 
may be tiring, but is full of interest. 

In the Engineering Section, following the delivery 
of the Presidential Address,which we gave last week, 
Mr. Dugald Clerk briefly presented the report of the 
Gaseous Explosions Committee :— 


In this report the Committee propose to give a short review’of 
the present state of knowledge with regard to the heat flow from 
the working substance of a gas engine into the cylinder walls. 

The rate of flow of heat from the gas to any part of the walls at 
each instant of time depends upon the then state of the gas as 
regards temperature, density, and motion, and also on the tem- 
perature and condition of the wall surface. It differs widely 
at different points of the expansion stroke, being far greater just 
after firing, when the gas is at a high temperature and highly 
compressed, than towards the end of expansion. There will, 
however, be a certain mean rate of heat flow into any patch 
of the cylinder walls, and heat must be conducted from that 
patch on the whole as fast as it goes in. In order that the heat 
may be conducted away at the required rate, there must be a 
certain temperature gradient in the metal, and there will be a 
corresponding mean surface temperature. Superposed on the 
mean surface temperature are variations due to the varying 
rate of heat flow at different parts of the cycle. The thermal 
conductivity and capacity for heat of cast iron are, however, 
so large that these variations on a clean metal surface must be 
small—a conclusion which has been verified by Coker, who found 
a maximum eyclical change of but 7 deg. Cent. at a depth of 
0.015in. in the wall of the combustion chamber of an engine 
running at 240 revolutions per minute. If the metal surface is 
not clean the variation at the surface of the carbon or other 
deposit may be much greater. 

The important practical question is the mean rate at which 
heat goes into each part of the surface, and the resulting mean 
distribution of temperature. The chief problem in designing 
large gas engines is to control the mean temperature distribution 
by water-jacketing or otherwise in such a way that the metal 
does not get overstrained by unequal expansion nor reach a 
temperature sufficient to ignite the gas. The temperature gradi- 


ent necessary to sustain the flow of heat from the ‘nside of a 





combustion chamber to the external water is not likely to exceed 
50 deg. Cent. per inch. At places where the metal is not thick 
and effective external circulation of water is possible, cooling 
does not present great difficulty ; but at places which are not 


near to the cooling water, so that the heat has to travel a long | 


way, the temperature must be high to give the necessary 
gradient. Thus the central portion of the head of an ordinary 
flat-faced piston it not water cooled gets very hot, reaching a 
temperature of perhaps 600 deg. Cent. in a four-cycle engine of 
24in. bore. The piston expands considerably in consequence, 
the expansion being greater at the centre than at the edge, 
which is accordingly put into tension. In larger cylinders the 
stresses in the piston set up by unequal heating and the danger of 
pre-ignition arising from the hot metal necessitates the cooling 
of this part by the circulation of oil or water. Even then the 
great thickness of metal in certain portions of the combustion 
chamber and the difficulty of keeping the water flowing properly 
in every corner may cause high local temperatures. 

The heat carried away by the cooling water and by radiation 
is the total given to every part of the walls, and its measurement 
gives no information on the important question of the manner 
in which the flow is distributed over the walls. It is certain, 
however, that the greater part of the heat flow in a cycle occurs 
in a comparatively short time just after the moment of ignition, 
and passes, therefore, into the surface of the combustion chamber 
and valves and into the face of the piston. But little goes into 
the barrel of the cylinder, which is not uncovered until the 
density and temperature of the gases have fallen. That this 
must be so is obvious, but the magnitude of the effect is perhaps 
not generally recognised. Dugald Clerk found in his experiments 
on the compression and expansion of flame* that the average 
heat flow per square foot per second in the first three-tenths 
of the stroke is three times that of the average over the whole 
stroke for equal temperature differences, and he calculates that 
the actual rate of heat flow in the first three-tenths is six times 
that of the whole stroke in ordinary gas engines working at. full 
load. This estimate, however, does not include loss due to 
radiation before maximum temperature. In the actual firing 
and expansion stroke of a gas engine the difference must be even 
more when radiation and other losses incurred before maximum 
temperature are included, and it is probable that in discussing 
the problem of cooling the metal it is a sufficiently good approxi- 
mation to neglect the heat flow into the outer half of the barrel 
altogether. Professor Hopkinson informs the Committee that 
he has worked a gas engine cylinder of over 30in diameter in 
which there was no water circulation round the barrel at all. 
The whole of the heat passing into the barrel was in this case 
removed either by radiation or by conduction into the piston, 
nor was the cooling which was applied to the piston much more 
than that found necessary on other parts of the walls of the 
combustion chamber. In small engines with uncooled pistons 


the water jacket round the barrel is necessary to keep the piston | be. 
| being of the same order as the compression ratio of the engine. 


cool, 

In the scientific analysis of gas engine phenomena the facts 
stated in the last paragraph are important because they show 
that the heat flow is not much different from that which would 
occur in a closed vessel of invariable volume having the form and 
size of the combustion chamber, the mixture fired having, of 
course, the same composition, density, movements, &c., as in 
the engine. Some allowance must be made for the fall of tem- 
perature and density which occurs in the initial stages of the 
expansion in the engine, but this will be of the nature of a correc- 
tion, and will not affect the value of the general conclusions as 
to the effect of the various factors in heat flow which may be 
drawn from closed vessel experiments. 


Tse Factors 1n Heat Ftow. 


1. The state of the walls.—The loss of heat following a gaseous 
explosion in a confined space depends partly on the state of the 
gas and partly on the state of the walls of the enclosure. Dealing 
first with the walls, it is obvious that the higher the surface 
temperature the less rapid will be the flow of heat, which, gener- 
ally speaking, depends on the difference of temperature between 
the gas and the surface. If the metal surface be clean, the sur- 
face temperature cannot rise by more than an insignificant per- 
centage of the temperature difference ; but if it be coated with a 
non-conducting layer the exposed surface may be heated by the 
first rush of heat after ignition to such an extent as materially 
to check the subsequent flow. 

2. Radiation jrom the gas.—Of more scientific, though 
perhaps of: less practical, interest 's the reduction n heat lost 
which is found when the walls are highly polished. This is due 
to the fact that radiation is an important, if not the principal, 
agent in the transfer of heat from the gas to the metal. This 
matter was dealt with in the third report of the Committee, 
and it is unnecessary to recapitulate the results there given 
It has, however, been carried a good deal further by the re- 
searches of W. T. David, who has investigated the relation be- 
tween the amount of the radiation and the mean temperature of 
the gas. He finds that the rate of loss from this cause varie< 
roughly as the fourth power of the absolute temperature. 

In a closed vessel explosion the rate of heat flow diminishes 
with very great rapidity as the gas cools down after ignition. 
One cause of this is the fact that when the flame first touches 
the walls the heat is drawn almost wholly from the surface 
layer of gas in contact with them, and the flow is at firsi ex- 
tremely rapid. This surface layer soon parts with its heat 
and further supplies have to be drawn from the inner portions 
of the gas, the cool surface layer now acting as heat insulation 





vessel Ift. by lft. was nearly twice as great when the walls of 
the vessel were highly polished as when they were black. ‘I'}e 
effect of completely polishing the interior of a vessel is, so far as 
radiation is concerned, much the same as greatly enlarging to 
volume of enclosed gas, so that this experiment gives an idea }\ow 
far the heat loss from the gas in a cylinder lft. in diameter f.}|, 
short of that in a very large cylinder. It is quite clear that in a 
12in. cylinder the limit of size beyond which heat loss per square 
foot does not increase is far from having been reached, 

One practical aspect of this question is the relation betwcen 
size and thermal efficiency. This was fully discussed by Calle. 
dar in a paper read before the Institution of Automobile b)\./. 
neers in 1907+, who pointed out the probability that some j):;+ 
of the radiation loss was proportional to the’ volume. If }ieut 
loss were simply a question of the surface exposed the percentiave 
losses in similar engines should be reduced in proportion to + \\o 
linear dimensions, and there should be a corresponding inere \.» 
in efficiency. But in so far as heat flow increases with (\\o 
volume, the efficiency of large and small engines will beeo).e 
more nearly the same. Of even greater importance practice !|y 
is the absolute amount of heat flow per square foot, since |; j 
this which determines the internal temperatures and so 
a limit to the output of the engine. The results cited s}..y 
broadly that this quantity must be considerably greater in 4; 
engine of, say, 3ft. bore than in one whose cylinder diamet: 
only Ift., and that the difficulty of designing and working i. 
first is not alone due to the greater thickness of metal, but 1 |<o 
to the greater heat flow. 

4. The effect of densxity.—The density of the gas in a gas enyine 
explosion is from four to seven times that of the atmosphere. 
In the Diesel engine it is, of course, very much greater. ‘| 
effect of this factor is greatly to increase the heat flow as ¢v:)- 
pared with an ordinary closed vessel explosion, where the density 
is that of the atmosphere and the vessel similar in size and shape 
to the combustion chamber. A rough notion of the magniti\e 
of this effect can be obtained by comparisons of the jacket |... 
in a gas engine when the total quantity of combustible mixt\ire 
is altered by throttling or otherwise, the composition remain ‘iy 
the same. It has been found that the total heat carried away 
from the jackets increases with the quantity of mixture, but jot 
quite in proportion thereto. 

The relation between heat loss and density in an explosion 
vessel is dependent upon two factors—namely radiation a1 


Is 


| direct surface loss by convection and conduction. 





But it is probable that the rapid reduction in radiation as the | 


temperature falls is quite as important a factor in this pheno- 
menon. In the gas engine it is, of course, accentuated by the 
reduction of temperature consequent on expansion. The closed 
vessel experiments lend confirmation to the view already 


expressed that in the gas engine the rate of heat flow per unit | 
of area has fallen to a comparatively small value when the piston | 


has moved a short distance out on the expansion stroke. 

An important practical consequence of radiation is the greatly 
increased loss of heat which occurs when the mean pressure in an 
engine is increased by increasing the strength of the mixture. 
The jacket loss and the metal temperatures are raised in a much 
greater proportion than the fuel consumption, and the efficiency 
is diminished. In very large engines this sets a fairly sharp limit 
to the possible output, which is, as a rule, considerably less than 
the maximum of which the engine would be capable if it were 
given all the fuel that it could take. If the load be in excess of 
this. limit the engine overheats rapidly in consequence of the 
greatly increased heat flow. 

3. The effect of cylinder dimensions on heat flow.—At first sight 
it might appear that heat flow is a surface phenomenon—that is, 
the number of calories per square centimetre per second passing 
into the walls of an engine or explosion vessel containing a gas 
at a given temperature and density should be independent of 
the volume. This view, which is rather widely held, is, however, 
certainly erroneous, and probably to a considerable amount. 
The effect of radiation is necessarily to make the heat loss per 
unit area from a large volume greater than that from a small 
volume, because the walls receive radiation from the inner layers 
as well as from the portions nearer to them. At some depth, 
of course, the radiation will cease to be sensible, and when that 
has been reached the radiation from the whole mass will not be 
increased by further increasing its volume. The experiments 
of David, to which reference has been made, show that the trans- 
parency of the products of an explosion while still at a high tem- 
perature is very great, and lead to the conclusion that the heat 
loss per unit area from a mass of glowing gas would go on increas- 
ing with the volume of the mass until that volume is comparable 
with the largest sizes of gas engine cylinder now made. David 
found that the radiation after an explosion in a cylindrical 





* Proc. Roy. Soc., A., vol. 77 (1906), p. 500. 





The most important practical question connected with t)e 
relation between density and heat loss is the effect of degicve 
of compression on the working and efficiency of gas engines. 
To put the matter in its simplest form we may suppose that the 
engine has a cylindrical combustion space and flat-headed piston, 
so that the enclosure containing the gas at the moment of firing 
is a cylinder. The length of this cylinder will in most cases 
be a fraction of the diameter, the ratio of diameter to lenyth 


The problem, then, is to determine how the amount and dis. 
tribution of heat loss to the walls is altered when the compression 
ratio of the engine is changed, say, by lengthening the connectiny- 
rod. In the ordinary case of a fairly high compression ratio 
the effect of this altecation will be to reduce the length of the 
cylindrical combustion space without changing its diameter 
and to keep the mass of gas confined therein substantially con- 
stant, so that the density goes up in inverse proportion to the 
length of the space. At the same time, there will be a small rise 
in the temperature of the fired mixture consequent on the higher 
temperature before firing This, however, would not be very 
much, amounting to about 100 deg. Cent. for an increase in 
compression ratio from 4 to 6. 

The average heat loss per square foot to the surface will 
increase, but not in proportion to the density. On the other 
hand, the area over which that loss is distributed is reduced, 
but again in a considerably less proportion than the density. 
For instance, with an engine of equal stroke bore ratio, having a 
cylindrical combustion chamber, the result of increasing the 
compression ratio from 4 to 6 will be to reduce the surface of 
the combustion chamber by nearly 16 per cent. The density is, 
of course, increased 50 per cent., and if the heat loss increases 
in a greater ratio than the square root of the density, which is 
almost certainly the case, the effect of this increase of compres- 
sion would be to increase the total heat loss, and therefore to 
diminish the efficiency of the engine relative to the air standard. 
This in the case supposed would not, of course, lead to any 
reduction in actual efficiency, because the greater heat loss 
would be more than counterbalanced by the increase in the 
efficiency due to increased expansion. But it is clear that if 
the process were carried sufficiently far the absolute efficiency 
might also be reduced. Some approach to this state of things 
was found by Burstall when the compression exceeded about 7.} 

The conclusion gained from practical experience that there is « 
point beyond which it will not pay to increase the compression 
in the gas engine is therefore in full accord with the results of 
laboratory experiments on the relation between density and heat 
flow. Not only is there a point beyond which increasing com- 
pression is not followed by an increase in efficiency, but before 
that point is reached the flow of heat per unit area is increased 
to an amount at which trouble will begin to arise on account 
of the difficulty of cooling. It is sometimes supposed that the 
difficulties which arise from pre-ignition when the compression 
is increased too far are due in some way to the rise of tempera- 
ture of the gas consequent on the high adiabatie compresssion. 
it is very improbable, however, that this has much to do wit! 
the matter. The real cause of pre-ign tion is the overheating 
of some part of the interior surface of the metal or of a deposit 
thereon, due to excessive heat flow following an increased density. 
If the metal could be kept clean and cool, compression could 
be carried to very much higher values than are now used in 
practice without any danger of pre-ignition. 

The effect of increasing density on heat loss is, however. 
a matter on which further experimental evidence is needed. 
A comparison of the rates of loss after explosions in a series 01 
cylinders of the same diameter but of different Jengths, the 
density of the mixture fired being varied in inverse proportion 
to the length—so as to keep the total quantity constant—wou!d 
be of great interest. Such a comparison would throw direct 
light on the heat flow in an actual gas engine if among the cylin- 
ders tried were some in which the length was a fraction—say. 
one-sixth to one-third—of the diameter. In many gas engines 
the shape of the combustion space is approximately of this 
character. 

5. Turbulence.—During the suction stroke of a gas engine, 
or during the period of injection in an engine charged from a 
separate compressor, the mixture of gas and air which is subse- 
quently to be exploded enters the engine through the valves 
or ports at a high velocity, so that the gas within the cylinder 
is in a state of eddying or turbulent motion. This motion 
gradually dies away after the valves are closed, but will persist 
for some time during the compression stroke, so that at the 
moment of explosion there may still be a good deal of turbulence. 
In consequence of this motion of the gas, the convection of heat 
will go on more rapidly, and what may be called the “ effective 
conductivity ”’ of the gas will be increased. 

The complete elucidation of the part played by turbulence 
in the working of a gas engine seems to require more direct 
methods of investigation than the ordinary tests. During the 
past year Dugald Clerk has applied his method of indicating 
the engine with tripped valves, so as to obtain a “ zig-zag’ 
diagram, to the investigation of this point. During the first 
expansion line in such a diagram there is present the normal 





+ Proc. Inst. Aut Eng , April, 1907. Fi 

t Proc. Inst. Mech. | ogy 1903, p. 5. See also Professor Callendar’s 
remarks in discussion on r by Dr. Watson, Proc. Inst. Aut. Eng., 
vol. iii , p. 457, where the limit of advantageous compression in the petro! 
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amount of turbulence which obtains in the ordinary working 
of the engine ; during the second and later expansions of the 
““yig-zag” the turbulence has practically died out. We have 
here, obviously, a method of considerable delicacy for detecting 
and measuring the effect of turbulence in causing heat loss on 
the expansion line Clerk has found that in the compression 
and expansion of air or carbon dioxide without firing, the engine 
being simply motored round, the rate of heat loss at a given 
temperature is greater in the first compression after drawing 
in the charge than in the subsequent compressions. 

For the purpose of studying by this method the effect of turbu- 
Jence on heat Joss in the ordinary working stroke of a gas engine, 
Clerk tried the experiment of drawing in a combustible charge 
into the engine in the ordinary way and then tripping the valves 
and compressing and expanding this charge for one or two 
revolutions before firing, By this means the turbulence which, 
in the ordinary method of working, persists till the moment of 
firing was given time to die away. It was expected that a 
comparison of an expansion line obtained in this manner with 
that following a normal ignition would show the effect of turbu- 
lence on heat loss. While the experiment did not give any very 











Fig. 1 


clear indication on this point, it was the means of bringing to 
light a matter of perhaps greater importance. Clerk found 
that the result of damping down the turbulence was to retard 
the rate of inflammation of the gas to a very remarkable extent, 
so that the character of the diagram was completely altered. 
Two of Clerk’s diagrams are reproduced—see Figs. 1 and 2— 


from an inspection of which the importance of this point in the | 


working of gas engines will be appreciated. If ignition be 
delayed until the combustible mixture taken into the engine 
has been compressed and expanded twice and then again com- 
pressed, the period of inflammation is about two and a-half 
times that of a normal ignition in which the gases have some 
turbulent motion. The diagrams shown, Figs. 1 and 2, were 
taken by an optical indicator from an engine of 9in. diameter 
cylinder and I7in. stroke when running under full load at 180 
revolutions per minute. ‘The engine was fitted with two electric 
igniters, one operating at the charge inlet valve at the back 
of the combustion chamber, and the other operating at the side 
of the cylinder close to the piston. In Fig. 1 the back electrical 
ignition was used, and in Fig. 2 the side igniter was in operation 
It has been noticed more than once that the period of inflamma- 
tion in the gas engine is considerably less than that obtainirg 
in an explosion of a similar mixture in a closed vessel of the size 
of the combustion chamber, and it must have occurred to many 
that, were it not for this fact, it would hardly be possible to work 
nternal combustion ¢ngines at reasonably high speeds, because 
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Fig. 2 


the ignition would be too slow. It now appears that this is 
wholly, or almost wholly, due to the fact that the gas in the 
engine is turbulent motion. 

Simultaneously with the experiments by Dugald Clerk 
described in the last paragraph, Professor Hopkinson—with 
the assistance of his pupils, Messrs. Miley and Peache—carried 
out some measurements of the effect of turbulence on heat loss 
and inflammation phenomena in a closed vessel explosion. 
A cylindrical vessel Ift. in diameter by Ift. long was used, and 
was lined with copper strip, the rate of heat loss being measured 
by a record of the rise of electrical resistance of this strip. A 
small fan was mounted in the centre of the vessel and compari- 
sons were made of the result of exploding the same mixture, 
first with the fan at rest and second when the fan was driven 
at a speed of several thousand revolutions per minute. These 
experiments also showed the great increase in speed of inflamma- 
tion consequent on the motion of the gas. 

Prof. H. B. Dixon gave a brief account of the 
Home-oftice Experimental Station for research on 
explosions. He said that they had carried out experi- 
ments with pure ethane mixed with air. The main 
object of the work was to try the effect of different 
dusts in the explosion. Work on this subject had 
been originally carried out by the British Coal- 
owners’ Association, but one or two serious explosions 
occurred, and many claims for damage had been 
made. The Government were now continuing the 
experimental work. They adopted the plan of 
employing a fan to stir up the dust, and had worked 
with a 4-6 and a 3-3 per cent. ethane mixture. Using 
the former with the fan running at 6000 revolutions 
per minute, the time between the firing of the spark 
and the first indication of pressure rise was 0-3 sec., 
and without the fan 0-7 sec. With the 3-3 per cent. 
mixture it was -15 sec. with the fan working, and with- 
out the fan -2 sec., and the pressure curve ran up 
very slowly. If the fan were run very hard with the 


low percentage mixture there was no explosion at all, 
and that confirmed what had been recorded by other 
observers. 

Prof. J. B. Porter said that the work which had 
been done at Altofts Colliery had been watched with 
the closest interest, and they had learned on the other 
side of the Atlantic with considerable satisfaction 
that the work was being continued by the Home- 
office. No doubt under this official superintendence 
the work would be carried out more completely than 
could be done by private enterprise. The whole 
mining world was looking to these experiments with 
the greatest possible interest, and he hoped that the 
results would be published at as early a date as pos- 
sible. 

Mr. C. E, Larard inquired if the Committee which 
had charge of the investigation of gaseous explosions 
had conducted any experiments on the effect of the 
admission, with the mixture, of a small quantity of 
| moisture. It was well known that certain makers 
| of internal combustion engines had introduced a 
| water spray to enable a small charge of water to be 
| taken into the cylinder. He carried out some experi- 
ments with a four-cylinder motor car engine and had 
found that it ran better on a wet day, and that the 
petrol consumption was also reduced. 

Mr. W. McLaren (McGill University) inquired of 
Prof. Dixon as to what methods of extinction had 
| been adopted in the coal-dust explosion experiments. 
| In the French Testing Station at Lievin (Pas de 

Calais) he had been present at some experiments in 
which cross overhead planks carrying uninflammable 
dust and debris were placed at intervals. The force 
of the explosion dislodged this dust, and, diluting the 
coal-dust, put out the flame.- He had been told that 
this method had been adopted in the mines in the 
district, and it would be interesting to know whether 
the mines in which a bad explosion had just occurred 
used it. 

Prof. Dixon, in reply, said he did not think that the 
remedy referred to by Mr. McLaren was the best one, 
and, indeed, it had been suggested that it might have 
the effect of making the explosion more intense. It 
would seem that the employment of uninflammable 
| dust in large quantities might prevent the ignition 
of coal dust, but what it was desired to test at the 
Home-office station was what would be the effect 
of uninflammable dust when an explosion had been 
started. If, however, the use of the dust would 
| prevent the explosion, then clearly a good deal had 
| been accomplished. 

Mr. Dugald Clerk, replying to the question asked 
| by Mr. Larard, said that in the oil engine there was 
an arrangement in use which permitted water to be 
sucked into the cylinder in the form of a fine spray. 
This enabled higher compression to be used, as the 
temperature of compression was reduced by the 
presence of water in the cylinder. The effect of the 
use of water in this way was now well-known, and 
| in the case of petrol engines, which were often worked 
with too rich a mixture, and too hot a flame some- 
times reaching 2000 deg. Cent., the employment of 
water had the effect of reducing the petrol consump- 
tion and improving the running of the engine. The 
subject of water injection had been considered by the 
Gaseous Explosions Committee, and had been in- 
vestigated quantitatively. 

Prof. W. E. Dalby pointed out that the work on 
the effect of turbulence dealt with in the report of 
the Committee had been carried out by Mr. Dugald 
Clerk himself in his own laboratory, and he would 
receive full credit for what had been accomplished. 

Prof. W. M. Thornton read a paper on ** The Igni- 
tion of Gaseous Mixtures by Momentary Electric 
Ares.”” The author said the inverse of the gas 
engine case—that was, under what conditions single 
electric sparks would fail to ignite gas—was of import- 
ance in coal mining. He had made an investigation 
of the least currents, direct and alternating, which 
were required to ignite gaseous mixtures at different 
voltages and frequencies. The lower and upper 
limits of mixture within which ignition was possible 
were found to be 4-25 and 14 per cent. for fire-damp 
in air, 6 and 40 per cent. for coal gas. There was a 
well-defined maximum of sensitiveness to ignition 
at 7 per cent. in the former, and at 8-5 per cent. in 
the latter. With direct voltage the least ignition 
current was approximately proportional to the reci- 
procal of the voltage; with alternating voltage the 
frequency was of more importance, and the current 
remained constant over a long range of voltage, 
being higher for methane than for coal gas. The 
energy of spark which would just ignite the most 
sensitive mixtures was about 0-10 Joule, correspond- 
ing to the combustion of 37 c.c. of a 11 per cent. 
mixture of coal gas. Single sparks, therefore, gave 
relatively poor ignition. It would appear from the 
results that when alternating current was used for 
signalling or where there was no continuous sparking 
at a contact, the risk from electrical signalling in 
coal mines was extremely small. Where there was 
sparking as at a vibrating contact the bells must be 
enclosed in flame-proof cases, or be situated in places 
which could not be reached by fire-damp in mixtures 
approaching 4 per cent. 

Mr. Dugald Clerk said it would be very interesting 
if the research could be continued, and if Prof. 
Thornton would use a stream of sparks instead of a 
single are. 

Prof. J. B. Porter (McGill University) expressed 

















the thanks of those engaged in mining engineering 
for the work which had been done. The subject had 
only been investigated to a very small extent, and the 
publication of these results would be found of con 
siderable advantage to those engaged in mining work. 

An interesting discussion took place on Friday last, 
at a joint meeting of the Mathematical and Engineer- 
ing Sections. Dr. Fleming, who opened the debate, 
raised questions concerning the scientific theory and 
outstanding problems of wireless telegraphy. 

Dr. J. A. Fleming said that he proposed to take 
advantage of the presence at that meeting of physi- 
cists, mathematicians, engineers, and electricians, 
to focus attention on some of the chief problems yet 
unsolved in the domain of wireless telegraphy. The 
practical achievements loomed large in the public 
eye, and were astonishing, but experts in radio- 
telegraphy were aware that many of the scientific 
phenomena were still imperfectly understood. If 
fresh advances were to be made it could only be by 
a thorough comprehension of the physics of the sub- 
ject. The only type of wireless telegraphy which 
had any considerable theoretical interest at the 
present time was that involving the application of 
unguided electro-magnetic waves. Although enor- 
mous ingenuity had been expended in improving or 
varying every element in the appliances with the 
exception of a small number of stations using the 
Duddell-Poulsen are generator, all the practical 
wireless telegraphy in the world was at present con- 
ducted by the following apparatus :—At each station 
there was a transmitter, which comprised three 
elements: (1) A source of high E.M.F.; (2) a con- 
denser in which the generator stored an electric 
charge, to be suddenly released when a certain potential 
was attamed across a spark gap in the form of an 
electric discharge passing through a coil in series 
with the condenser ; (3) an open or radiator circuit 
coupled to the condenser circuit, comprising an 
antenna or arrangement of elevated air wires, and a 
balancing capacity or counterpoise often buried in 
the earth, the two being connected through an adjust- 
able inductance coil. At the receiving station there 
were also three elements :—(1) An absorbing antenna 
by which the radiation from the transmitter was 
picked up, creating in it high frequency oscillations ; 
(2) a condenser circuit having variable capacity and 
inductance coupled to the antenna and synchronised 
to it; (3) some form of oscillator detector connected 
in series or parallel with the condenser, which was 
affected by the oscillations and set in operation a 
recording device, which made a visible or audible 
signal. Numerous patents had been taken out for 
using one antenna at the same time for sending and 
receiving, and Mr. Marconi was carefully developing 
such methods. Although nearly all the radio-tele- 
graphy in the world was conducted by means of inter- 
mittent condenser oscillations, great efforts were 
being made to perfect suitable high-frequency high- 
power alternators producing uninterrupted oscilla- 
tions, and the advent of a commercial machine of that 
kind would constitute a formidable rival to existing 
methods. He had said that there were unsolved 
scientific problems in wireless telegraphy. It was 
not yet known by what mechanism or process the 
signals were conveyed across the intervening space 
between the transmitter and receiver. Were the 
very long distances which could be covered by 
modern radio-telegraphy consistent with the proper- 
ties of pure Maxwellian or Hertzian waves produced 
in the ether? As soon as Transatlantic signals had 
been received, physicists began to ask how such waves, 
if they were true electro-magnetic waves, could be 
propagated one-eighth of the way round the world. 
Since then Mr. Marconi had achieved the feat of 
receiving signals in South America from Ireland, a 
distance of 6000 miles. This suggested the question 
whether wireless signals could be received in New 
Zealand from England, and if we might not look for- 
ward to wireless telegraphy from England to the 
Antipodes as a practical possibility. Very early in 
the practical experience of radio-telegraphy it was 
found that it could be conducted more easily over sea 
than over land. Attempts to solve the problem as 
to the process by which signals were conveyed were 
made by Prof. H. M. McDonald in 1903 and 1904, by 
Prof. H. Poincaré, and by Dr. J. W. Nicholson. It 
was pointed out that it was improbable that diffrac- 
tion could explain the effects unassisted by reflection 
from an ionised layer in the upper atmosphere, or by 
some other cause. Prof. A. Somerfeld, of Munich, 
had given an entirely different explanation, and if his 
theory were valid, diffraction had nothing to do with 
the matter, the effect being entirely due to surface 
waves, propagated along the surface, no matter what 
the curvature of the earth might be. If these conclu- 
sions were valid,there was nothing to prevent thesurface 
waves going half round the earth, and it might therefore 
be quite possible to communicate by radio-telegraphy 
between England and New Zealand. Another point 
referred to, the reason why certain wave lengths 
were conducted so much more readily over sea than 
land, and this matter had been particularly considered 
by Dr. Zenneck. The general result of these investi- 
gations compared with practical experience was to 
show that the earth was by no means a perfect con- 
ductor in the case of radio-telegraphy, but that it had 
an extremely influential action in degrading the 
amplitude of the waves, deforming the travelling 
electrostatic field, and in creating a certain type of 
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surface wave which attenuated much less fast than 
a pure Hertzian wave, and could travel round the 
curvature of the earth quite easily. Another un- 
solved problem in radio-telegraphy was the explana- 
tion of the effects of the atmospheric conditions and 
daylight upon it, and the suggested explanations 
were in many respects imperfect. Two theories had 
been so far proposed to explain the daylight effect. 
The original suggestion of Mr. Marconi was that it 
was due to the effect of light in discharging the serd- 
ing antenna, so that it did not reach at each oscilla- 
tion such a high potential by day as in darkness. 
The second theory was that the daylight effect was 
due to the ionisation of the air by sunlight, giving it 
increased conductivity, and so producing absorption 
of the electric waves. Neither of these theories 
seemed to meet all the facts. The suggestion he 
ventured to make was that when the upper layers of 
air were ionised the ions acted as condensation nuclei 
for water vapour, and the presence of these numerous 
water spherules gave the upper air a larger dielectric 
constant, and therefore an electric wave moved more 
slowly in it. Another question to which he would 
like to direct attention was the present state of the 
theory of directive antenna. The chief problem yet 
to be faced in connection with sending antenna 
was to find the form of antenna which would radiate 
a large power, say, 100 kilowatts to 500 kilowatts, 
at a relatively low frequency or long wave length 
consistently with high antenna efticiency. The in- 
genious method of directive telegraphy due to Bellini 
and Tosi deserved mention, and suggested that in the 
case of wireless plant erected on ships, means for in- 
stantly locating the direction of the arriving waves 
was a matter of the greatest importance. With 
regard to the prospects of wireless telephony, it would 
seem that engineers were on the track of mechanical 
means for generating undamped oscillations, and 
microphonie means for modulating them, and wireless 
telephony was therefore even now a practical matter 
for a few hundred miles of difference. It was quite 
within possibility that it might yet be conducted 
across the Atlantic. In view of the problems remain- 
ing to be solved, he proposed that the British Asso- 
ciation Committee on Radio-Telegraphy be formed. 
If such a committee had on it one or two eminent 
pure mathematicians, physicists, practical radio-tele- 
graphists, and, perhaps, a flying man or two to assist 
in atmospheric exploration, and if they were content 
to work in hearty co-operation, much valuable work 
might be done. 

What was required in the present state of radio- 
telegraphy was to restrict everywhere the mere use- 
less amateur playing with wireless telegraphy, such 
as that which had become an intolerable nuisance in 
the United States, but was wisely held in check by 
Wireless Telegraph Acts in Great Britain. At the 
same time all reasonable opportunities should be 
afforded to serious investigators, especially for co- 
operative research, to enable a solution to be reached 
of present unsolved problems in radio-telegraphy. 

Captain H. Riall Sankey said that Mr. Marconi 
regretted his inability to be present. The Marconi 
Company was at the present moment carrying out a 
great deal of experimental work on long-distance 
transmission under all sorts of conditions in different 
parts of the world, and in different directions. There 
was a great deal of difference between the ease of 
transmission north and south and south and north 
as compared with east and west transmission, which 
might perhaps have something to do with the day- 
light effect. It was hoped that in the near future 
the data would be available to answer some of the 
questions which had been put. With regard to 
tuning to wave-lengths, that was certainly not the 
only possible method of preventing interference, and 
many others were in constant.use. The directional 
aerial invented by Mr. Marconi would not prevent 
interference, but it materially assisted the other 
methods. In addition, note-tuning and opposition 
or balancing methods were frequently employed. 
The first consisted .of mechanical low frequency 
tuning to the group-frequency of the transmitting 
spark. The second method consisted in opposing 
the signals from a receiver affected only by the inter- 
fering signals to the signals from a receiver affected 
both by the interfering and the desired signals, so 
that only the desired signals remained. With regard 
to the printing of messages, there was a photographic 
printing tape in use which was almost, if not quite, 
as sensitive as the telephone, but the Marconi Com- 
pany was at present experimenting with an entirely 
new method of recording signals, which would super- 
sede other methods. It was doubtful if the last word 
had been said in any branch of wireless telegraphy. 
On the other hand, it was suggested that the radio- 
goniometer required further improvements, but he 
would point out that it already read to within one or 
two degrees, which was as accurate as most compass 
bearings. Mr. Marconi had stated that before long 
he hoped to publish a new method of determining 
directions, with which he was at present experiment- 
ing. With regard to wireless telephony, experiments 


had been carried out at the Marconi Works at Chelms- 
ford with the wireless telephone, and speech had been 
carried on over a distance of 300 kiloms.—187-5 miles. 
Wireless telephony had not yet, however, reached, nor 
was it likely to reach in the immediate future, that 
reliable state which would enable it to compete 
commercially with wireless telegraphy. 


With regard 





to the proposed committee, he agreed that such a 
committee might do excellent work, but unless able 
to command the use of apparatus for long-distance 
transmission and practically unlimited capital, the 
committee could not hope to obtain data to answer 
the majority of the questions propounded. Such a 
committee would require the whole world as a 
laboratory, and this might bring it into conflict with 
the International Convention. On the other hand, 
such data was being gathered at the present time by 
the Marconi Company. In this connection, the differ- 
ence between transmitting and receiving signals 
had to be borne in mind. For ordinary commercial 
working wireless telegraphy was limited to a range of 
about 1000 kiloms., and at ranges of 2000 kiloms.— 
1250 miles—there were practical difficulties in work- 
ing commercially day and night. 

Dr. W. H. Eccles dealt with the phenomena met 
with in the transmission of electric waves, natural 
and artificial, over great distances. He said that the 
object was to discover how far they might be accoun- 
ted for by the ionisation of the air through which 
the waves travelled. The importance in this connec- 
tion of the natural ionisation of the air had only 
recently been realised. He had shown that the 
velocity of electric waves through ionised air exceeded 
their velocity through un-ionised air by a percentage 
proportional to the concentration of the ions. Assum- 
ing that the ionisation due to solar radiation increased 
with increase of height above the earth’s surface, 
it followed that a vertical wave-front would tend to 
tilt forward as it travelled. It was found that the 
consequent curvature of the trajectory of waves 
travelling nearly horizontally would work out at 
about the curvature of the earth for quite reasonable 
values for the concentration of the ions. The trajec- 
tory was more curved the lower the frequency of the 
waves, being, in fact, inversely proportional to the 
square of the frequency at high levels, but probably 
varying much less rapidly with the frequency at the 
low levels. In order to account for the great differ- 
ence between day and night transmission, it seemed 
necessary to suppose that there existed in the upper 
atmosphere a permanently ionised layer that was not 
dependent on solar radiation for its maintenance. 

Prof. Silvanus P. Thompson pointed out that in 
the year 1894 Sir Oliver Lodge had demonstrated 
the wireless transmission of signals. Without the 
pioneer work done by Sir Oliver, the progress which 
had since been made would have been quite impos- 
sible. 

Lord Rayleigh said that he had always felt since 
the Marconi Company had succeeded in sending 
signals across the Atlantic, that there was something 
in that achievement which required to be explained. 
The question to be answered was in which direction 
it was necessary to look for the explanation of the 
facility with which signals were sent, so to speak, 
round the corner of the earth. Some people saw 
very little difficulty in that. One authority with 
whom he had discussed the matter regarded the 
difficulty as scarcely existent, because, in his opinion, 
the electrical oscillations, whatever their character, 
would always be of the character required to secure 
continued transmission along the surface of the 
earth. 
must always be perpendicular to the conductor. He 
was not impressed by that argument. Then there 
was the theory of Somerfeld concerning which he 
hesitated to express an independent opinion. Somer- 
feld had reached the conclusion that the imperfect 
conductivity of the earth facilitated the movement 
of the wave along its surface. That might be the 
case, although at first sight the opposite view seemed 
to be more probable. He was himself more inclined 
to look for the explanation along the lines suggested 
by Dr. Eccles. The north and south and the east 
and west difference could hardly be explained on 
the Somerfeld theory. 

Prof. A. E. Kennelly referred to some observed 
results of the daylight effect in some tests cartied 
out between Glace Bay and a station near Boston, 
U.S.A. These showed that following and preced- 
ing the dawn effect there was a peak in the curve. 
One of these peaks occurred before the sun reached 
the sending station, which appeared to dispose of the 
theory that it was something happening between the 
two stations which caused the falling off in the 
strength of the signals. Something similar happened 
at sunset. Those effects might be accounted for by 
refraction as well as dissipation in the ionised air 
above the earth. The collection of reliable data was 
most essential, and the work could be well organised 
by a committee of the British Association. 

Prof. A. G. Webster also put in a plea for the collec- 
tion of new data on which theories could be based. 
He believed that the use of the Eiffel Tower in Paris 
and some of the big commercial stations could be 
obtained for short periods for this work. The Wire- 
less Telegraph Convention could not take any action 
to prevent experiments being carried out. 

Major Squire called attention to the useful method 
of attacking the problem which had recently been 
adopted by the United States War-office, of experi- 
menting with wires at frequencies below the frequen- 
cies used in commercial wireless work, but above 
those used in wire telegraphy. In that range the 
energy required to transmit signals was low as com- 
pared with the antenna system. Signals between 
Baltimore and New York had been exchanged with 


40 to 50 volts and half an ampére in the line. Another 
point was that by using these intermediate frequen- 
cies multiple telephony was made possible. 

Dr. Fleming, in a brief reply to the discussion, 
agreed as to the need for collecting fresh data. Good 
work had been done by the British Association Com- 
mittee on Electrical Units, and he believed that the 
problems surrounding wireless telegraphy might be 
attacked by a committee. The subject had reached 
the stage when exact data was necessary, and he 
hoped that the committee he recommended would 
be appointed. 

Dr. W. H. Eccles and Mr. A. J. Makower read « 
paper on “The Production of Electric Oscillations 
by Spark Gaps Immersed in Running Liquids.” 
The authors said that the commonest method of 
generating electrical oscillations for the purposes of 
wireless telegraphy was by the discharge of a con- 
denser through an inductance coil and air-gap in 
series. When a large amount of energy had to be 
handled there was a tendency for a permanent arc 
to form between the electrodes, and this reduced the 
efficiency of the apparatus. He had carried out 
experiments designed to determine whether the 
efficiency could be increased by making the spark 
occur in a flowing liquid. The liquids employed in 
experiments were water and transformer oil. The 
results showed that the efficiency attained was only 
of the same order as that attained by the air-spark. 

Prof. A. E. Kennelly and Mr. C. W. Pierce read a 
paper on “‘ The Impedance of Telephone Receivers 
as Affected by the Motion of their Diaphragms.” 
The authors have made a research on the effect of 
frequency upon the electrical properties of various 
telephone receivers, between the limits of 430 and 
2400 cycles per second. The Rayleigh modification 
of the Wheatstone bridge was used, and the measure- 
ments were conducted with constant voltage—0-3 to 
1-0 volt in different series—at the telephone receiver 
terminals. It was found that the vibration of the 
telephone diaphragm materially affected the resist- 
ance and inductance of the receiver. 

Prof. J. T. Morris described methods for the elec- 
trical measurement of wind velocities. The author 
said that in the first series of experiments a wire 
having a high temperature coefficient was employed 





It was argued that the lines of electric force 


in series with an ammeter and battery. These were 
| placed in the current of air the velocity of which it 
| was desired to measure. This method depended 
upon the lowering of the temperature of the wire, but 
| was only reliable up to velocities of about ten miles 
an hour. His final plan was to use a Wheatstone 
bridge arrangement consisting of two platinum wires 
forming opposite sides, the other side consisting of 
| manganin wire, which has a negligible temperature 
coefficient. In series with a battery was a variable 
resistance and a galvanometer. The deflection of the 
galvanometer was kept at zero by varying the current 
sent through, and it was found that the square of 
the energy passing through the wire was proportional 
to the velocity of the wind. The amount of moisture 
present in the air made no difference. 








THE CALCUTTA-HOWRAH FLOATING BRIDGE. 


WE have already in our issue of June 28th last, 
described a bridge designed by Head, Wrightson and 
Co., Limited, to replace the pontoon bridge that 
connects Howrah and Calcutta. We have now 
pleasure in describing another of the designs entered 
in competition. It is by the Cleveland Bridge and 
Engineering Company, Limited, of Darlington, in 
conjunction with the Patent Shaft and Axletree Coim- 
pany, Limited, of Wednesbury, and is based upon four 
alternative designs prepared by Sir Bradford Leslie, 
K.C.IL.E. As designer and builder of the present 
bridge, which for the past thirty-eight years has 
carried and still-carries the railway and general traffic 
between the two cities, and as builder of the Jubilee 
Bridge at Hooghly, Sir Bradford Leslie has excep- 
tional experience of the physical circumstances and 
requirements of the case. His design A—Fig. 1—which 
is for a floating bridge, subject to the somewhat onerous 
conditions of the Calcutta Port Commissioners’ 
specification, claims to fulfil these requirements with 
the maximum efficiency combined with economy. 
The Port Commissioners have barred piers in the river 
bed because of their possibly injurious effect on the 
channels of the port. A further objection to a bridge 
carried on piers, piles, or trestles fixed in the river bed 
is that in such a bridge the roadway must be per- 
manently fixed at a height sufficient to afford headway 
for navigation at extraordinary flood level, which 
sometimes reaches the level of the Strand-road. The 
result is that all traffic would have to surmount long 
and steep inclines at all seasons of the year, whereas 
in Sir Bradford Leslie’s new design A at all ordinary 
states of the river the inclines on the bridge are quite 
inconsiderable and will never affect the speed of the 
traffic. 

The inclines of the roadway on the adjusting ways 
vary from a maximum of | in 30 at high tide only 
for a few weeks in the flood season to a maximum 
descent on to the bridge of I in 106 in the dry season. 
The roadway is level when the tide is 6-9 above 
datum, with very easy inclines at intermediate states 
of the tide. These favourable inclines reduce risk 
of accident from skidding or failure of brakes on motor 
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vehicles. They are due to the great length of the 
adjusting ways (468ft.). This valuable feature is 
facilitated by carrying their constant deadweight on 
submerged pontoons, the buoyancy of which is practi- 
cally constant. The roadway over the central 200ft. 
js level ; between that and the floating ends of the 
adjusting ways it is 1 in 40, which is also the incline 
on the fixed platform in rear of the adjusting ways. 

it is required by the specification that the new 








to half the adjusting ways, takes effect at the centre 
of the grouped pontoons. The pair of submerged 
pontoons which support the deadweight of the adjust- 
ing ways on each side of the river are 220ft. long by 
32ft. beam by 8ft. deep. They are coupled together 
at 7ft. clear apart by strong cross stays. Having 
to sustain 19ft. of water pressure and to distribute 
| their load over their length, they are built of propor- 
| tionate strength. These pontoons have two longi- 















239ft. length by lateral struts. The side pillars from 
which the drawbridges are suspended are stiffened 
laterally by raking counterforts which also assist in 
distributing the weight over the side pontoons. The 
back stays of the drawbridge pillars and the staging 
supporting the platform on the grouped pontoons 
are so strongly braced fore and aft of the pontoons and 
longitudinally in the direction of the bridge that the 
entire structure, including the pontoons, is rigid and 
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Fig. 1-CALCUTTA-HOWRAH BRIDGE—SIR BRADFORD LESLIE’S DESIGN A 


bridge shall be on the site of the present structure, 
and since the weight carried on the abutments in 
Sir Bradford Leslie’s design A is only 200 tons out 
of 6660 tons, the substitution of the new for the old 
bridge can, it is estimated, be effected in twenty-four 
hours. It is confidently. expected, however, that 
the substitution can be effected in twelve hours, so 
that Caleutta may go to bed with an old bridge and 
wake up with a new one. 


Full Line shows constant 
level bridge and permanent 
approach to floating bridge 


Dotted Line shows varying 
gradients on floating bridge 


| tudinal and six transverse bulkheads. The outer 
shell of the pontoons and the internal bulkheads are 
strutted to sustain the maximum pressure to which 

| they can be subjected. 

| At each end the pontoons have a turret 6ft. wide 

| by 20ft. long, standing 16ft. above deck level. These 
turrets give stability to the submerged pontoons and 
afford means of actess to the interior. Manholes with 

' water-tight covers are provided for communication 
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Fig. 2—DIAGRAM 


In design A the bridge divides itself into three 
sections, namely, the central opening portion and the 
two side sections, the central quick-opening span with 
its supporting staging carried on grouped pontoons 
on either side. The length of roadway supported by 
this section is 458ft. The two side sections, which 
form the adjusting ways, each carry 468ft. of roadway. 
The outer ends are hinged to the staging of the central 
section, whilst the inner ends are suspended by links, 
see details, Fig, 1, on the screw pile abutments. 
Ninety per cent. of the weight of the sections is carried 
by submerged pontoons, as shown in the drawing. 

The grouped. pontoons on each side of the 200ft. 
central opening are four in number. They are all 
239ft. long. by 25ft. beam ; the three outer pontoons are 
8ft. 6in. deep ; and excepting for the connection with the 
staging are practically identical. 
longitudinal and six transverse bulkheads sub- 
dividing them into twelve compartments, each having 
its own hatchway. Their strength is calculated to 
distribute their own weight and that of the staging 
and platform, including live load, over their bottom 


area ; this includes the live load of half the adjusting | 
ways and their share of drawbridge live load. The | 
weight of the drawbridge plus staging and share of | 
fixed platform is supported by the No. 1 pontoon | 
next the 200ft. opening ; its length and breadth are | 


the same as the other pontoons, but its depth, 15ft., 
Is proportionately greater. This pontoon has a recess 


They have central | 


OF GRADIENTS 


through the several bulkheads. The adjusting way | 
girders are carried by eight cylindrical columns erected 
on the submerged pontoons. These columns are 
inclined in the longitudinal direction of the bridge, 
affording a base of 78ft., which supports the adjusting 
way girders under two panels at the centre. 

The side girders of the adjusting ways and draw- ! 
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incapable of twisting or winding. The roadway 
platform has a complete steel deck riveted to the top 
of the cross girders, broken only at the hinge of 
adjusting ways and at the drawbridge. This is 
covered with a sheeting of asphalted felt on which 
the wood pavement, Jarrah wood blocks on edge is 
laid. 

The primary and fundamental sine qua non of any 
floating bridge over the Hooghly river is rigidity of 
mooring. Briefly, the principle employed is to hold 
the bridge between the up and down stream moorings 
strained so that the effect of wind and tide on the 
bridge bears but an inconsiderable ratio to the aggre- 
gate strain on all the cables. The greater the tension 


| on the cables the less is the deflection due to their 
| weight, and the greater is the pressure required to 


cause lateral divergence of the centre line of the bridge. 
With a flat catenary, if the bridge moves a couple of 


| inches lateraliy, even at low water, it picks up a con- 
| siderable additional weight of chain off the bed of the 


river on the weather side and deposits an equivalent 
weight on the lee side, the result being an aggregate 
difference between the strain on the weather side and 
on the lee side that could only be caused by a gale of 
cyclonic force. As compared with wind pressure the 
resistance of the pontoons to tidal flow is quite a minor 
factor, so that under all ordinary conditions the bridge 
is immovable, and even in a cyclone it can never 
yield more than 2in. to 3in. The high tension 
principle involves heavy mooring. By design A the 


| bridge is fixed by forty-eight studlike chain cables 


21in. diameter, proof stress 91 tons, held by the same 
number of 5-ton patent mooring cables. The moor- 


|ings of the eight fender pontoons, to be described 
| later, are quite independent of the bridge moorings 


proper. The design derives additional fixity of 
centre line from the favourable operation of the moor- 


| ings of the submerged pontoons as will be explained 
| later on. 


For straining and adjustment each of the 
cables is provided with a powerful crab winch and 
chain tackles. <A certain length of cable extending 
horizontally between the hawse pipe and the winch 
enables the load on each cable to be gauged by its 
vertical deflection, and this facilitates the equalisa- 
tion of the stress on all the moorings. This system 
of mooring has now been in successful operation for 
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Fig. 3—PONTOONS AND FENDER PONTOONS 


on the side next the drawbridge to receive the ends | bridges are 64ft. 6in. apart between their centres. | nearly forty years, and it is claimed to be the only 
of the leaves when folded. The hull and bulkheads |The submerged pontoons are 220ft. long and are 


of this pontoon are strengthened and strutted to | 
sustain the increased water pressure due to its greater | 
Assuming a distributed live load, | 


draught of water. 


calculated to carry the entire weight of the adjusting | 
ways plus the additional bending moment due to dis- 
placement of the end turrets. In the case of the float- 


the pressure of the load between the centre of the | ing pontoons the weight of the roadway with its live 


bridge and the hinge plus the load at the hinge due 


load is distributed over the central 98ft. 6in. of their | 


system by which a floating bridge in a tidal river can 
be rigidly moored. 

In a continuous steel structure some 1400ft. long 
expansion and contraction due to variations of tem- 
perature require special attention. As previously 
explained, the weight of the bridge is water-borne, 
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with the exception of some 100 tons at the shore end 
of the four girders of the adjusting ways, 25 tons at 
each, suspended by 6ft. links to the apex of A castings, 
fixed on the abutments. These links hang vertically 
in the cold season, the drawbridge ends being in 
close contact at the minimum temperature. As the 
temperature rises the links on the abutment are 
pushed back without undue pressure, and when the 
temperature falls the links resume their vertical 


position, preserving the drawbridge ends in close con- 


tact at all seasons. At the abutment hinge the gap 
in the roadway is, of course, widest when the suspen- 
sion links hang vertically in the cold season. This is 
provided for by sliding chequered plates, and the tram 
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silt, when once correctly adjusted the cables of the 
submerged pontoons should require no subsequent 
adjustment. 

Perhaps the next matter in order of importance is 
the protection of the bridge from collision of vessels 
not under control—though remote, this risk cannot be 
disregarded. It is impossible to afford complete 
protection without undue restriction of waterway f 
it is therefore the more important that it should be 
effective. The present design divides the bridge 


| into five parts, affording the protection of eight inde- 
pendently moored pontoons, four above the bridge 
and four below—to the most vital parts of the bridge 
—see Fig. 3. 


They are placed in the centre line of the 
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above, to preserve equilibrium it is necessary that 
folding and extension should be symmetrical. '[he 
outer chain being inclined at a much greater angle 
than the inner one would become slack in folding and 
allow the outer leaf to fall. To take up the slack of 
the outer chain a strut is provided supporting the 
chain at a certain distance from the point of suspen- 
sion of the outer leaf. This controls the outer Jeaf 
and causes it to fold pari passu with the inner one, 
When the folding is nearly complete a prehensile hook 
engages the upper end of the inner leaf and draws jt 
home. ‘The strut, which is jointed, being then struck 
the outer chain falls flat against the outer leaf and the 
entire weight of the drawbridge is carried on the inner 
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rails are scarfed by mitre joints at a flat angle obviat- 
ing concussion. The suspension links provide also 
for the shortening of the horizontal distance covered 
by the adjusting ways when these are inclined at 
high and low water. Owing to the fact that the sus- 
pending links are inclined in hot weather, the whole 
of each adjusting way would be pushed towards the 
centre when the draw span was opened. The 
toggle action of the draw span in closing again is 
depended upon for the few tons pressure required to 
press the adjusting ways back to their original 
position. The staging on the submerged pontoons 
which supports the adjusting ways has an intermediate 
platform which is never submerged. On this plat- 
form are fixed the crab winches for straining and 
adjusting their moorings. The chain cables pass 


Fig. 4—HALF DRAW SPAN AND TOWER 


central grouped pontoons, and on the centre line of | 
the submerged pontoons. The fender pontoons are | 
very strongly built with bulkhead subdivision and | 
are heavily ballasted to absorb shock. Being rigidly | 
moored quite independently of the bridge proper, | 
except in the case of a vessel heavy enough to wreck | 
the fender pontoons, no collision would impinge upon 
or be felt by the bridge. From these pontoons are 
suspended the fender booms at about a foot above the 
water level that guide river craft through the navig- 
able openings. 

Each half of the 200ft. central opening is a sus- | 
pended cantilever consisting of two equal leaves folding | 
on a central hinge—Fig. 4. The space between the | 
points of suspension being slightly greater than the 
portions external thereto raises the centre of gravity 
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Fig. 5—SIR BRADFORD LESLIE’S DESIGNS, 


through the bottoms of the pontoons and up the 
incline hawse pipes over rollers on the intermediate 
staging and are connected by means of the chain 
tackles to the winches. Where the cables pass into 


the hawse pipes is never less than 9ft. below the 


water level, also being near the sides of the river 
channel and their maximum tidal variation being 10ft. 
only, evidently these cables have a much flatter 
inclination than those of the central groups of pon- 
toons, and consequently have a superior effect in 
controlling axial stability, another incidental advan- 
tage of the submerged pontoons. Beyond periodic 


underrunning to keep them from beng buried in! down a concavely curved roller path. As stated 














B, C, AND D 


in folding. The versed sine of the are described by 
the point of attachment of the inner chain to the inner 
leaf lowers the centre of gravity in folding, the result 
being that, provided folding is symmetrical, the com- 
mon centre of gravity of the leaves travels inwards 
at a very slight upwards incline. Practically the 
bridge is in equilibrium throughout the operations of 
folding and extension. The power, which is but little 
more than that required to overcome friction and wind 
pressure, is applied by an operating strut articulated 
to the rear end of the inner leaf. As the inner leaf 
swings in on its suspending chain its rear end travels 











| ing. 


| with concrete 12ft. thick. 


Se 


Swain 


chains. The extension of the drawbridge is effected 
by reversing the above operations. First, the col- 
lapsible strut is erected and the top hook is released, 
then by raising the operating strut the bridge is 
extended until it is horizontal. The upper part of 
the curved roller path is dished to fit the wheel for 
an are of 30 deg. This affords bearing area on the 
circumference of the wheel to sustain the horizontal 
pressure of live plus dead weight when the bridge is 


| extended and the locking of the drawbridge is com- 
| pleted by putting the brake on the operating gear. 


Concussion at the joint of the drawbridges in the 
centre of the bridge is prevented by a mortice and 
tenon, which sustains the shear due to irregular load- 
Two minutes suftices for the opening or closing 
of the bridge. The abutments will form lateral 
extensions of those of the existing bridge, and carry 
no part of the weight of the bridge. Their function 
is to serve as revetment or retaining walls. Including 
parapet walls and batter of return walls their width 
at base may be 100ft. A sheeting of reinforced con- 
crete piles will be driven to a depth of 10ft. below 
datum on the Howrah side and 4ft. on the Calcutta 
side and terminating at 6ft. above datum, backed 
Above this level the retain- 
ing wall will be of brickwork. The filling in rear of the 
retaining wall will be brick rubbish rammed solid. The 
same material will be used for widening and raising 
the approaches as may be necessary for a distance of 
about 120ft. from the face of the revetment wall. 
The present approaches will be broken up, raised, and 
extended to the full width of the new bridge. 

Design B—Fig. 5—is the same as design A over the 
central 458ft. or 229ft. on each side of the bridge. The 
abutments and fixed platforms in rear thereof are also 
practically the same as well as the platform through- 
out the bridge. Instead of 468ft., as in design A, 
the adjusting ways are 286ft. only in length; they 
are level when the tide is at 11}ft. above datum, and 


| have a rise on to the bridge of 1 in 26-6 at high water 


floods season, and a descent on to the bridge at low 
water in the dry season of 1 in 33, instead of 1 in 106 
as in design A. A floating span of 182ft. extends 
between the ends of the adjusting ways and the central 
or drawbridge sections of the bridge. In design B 
the main girders of adjusting ways and of the inter- 
mediate 182ft. span carry dead plus live load, and 
consequently for reasons explained in describing 
design A weigh considerably more than those of 
design A, which has the further advantage over B 
that the main girders can be built out as cantilevers 
from the submerged pontoons. The coupled pon 
toons carrying the connected ends of the 286tf. adjust- 
ing ways and the intermediate 182ft. span support 
both live and dead load of the half spans. The weight 
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of these aggregates somewhat more than the dead- | 


weight only of the 468ft. adjusting ways of design A 
carried by the submerged pontoons. Design 
however, requires three grouped pontoons only for 
the central or drawbridge sections instead of four 
as in design A and C, a saving which would compensate 
extra weight of yvirders of the 286ft. and 182ft. 


for ; : 
; As compared with A, design B has the disad- 


span. 


vantage of very much steeper inclines on the adjusting | 


ways, both in the flood and the dry season, more 
especially in the latter, which lasts from middle 
October to end of June, and less facility for erection. 


Design C is identical with A, excepting that over | 
the central or drawbridge sections, 458ft., a lifting | 


pridge of 222ft. span gives the clear opening of 200ft. 
required for the passage of shipping with a clear 


headway when required of 150ft. The lifting bridge 


is balanced by counterweights suspended to the inner | 


ends of wire ropes passing over pulleys on the top of 
the side towers erected on the No. 1 pontoons. To 
provide the 150ft. the headway required by the speci- 
fication, the towers have to be considerably higher than 
in design A. Including the extra weight of main 
girders of lifting bridge and of towers and top pulleys, 
steel ropes and counterpoise, the total additional 
weight as compared with design A amounts to not 
less than 1288 tons. Such extra weight increases 
the draught of water and pressure on the pontoons. 
Increased cross sectional area of pontoons corre- 
spondingly increases the strain on the moorings. 
Using kentledge, the two counterweights expose an 
area of 600 square feet to the pressure of the wind 
at an elevation of 150ft. above water. The lift bridge 
affords a constant continuous connection between the 
two halves of the floating bridge. For steam vessels 
requiring only limited headway it would not be neces- 
sary to raise the bridge to the full 150ft. 

Design D has nothing in common with design A, 
excepting screw pile abutments, and fixed platform 
in rear, floating platform and moorings throughout, 


B, | 


|and the New Haven Railway Company, and the 
| electrical equipment was supplied by the American 
| Westinghouse Company. From the illustration of 
| the chassis of the 071 type, shown in Fig. 95, it will 
| be seen that the engine is of the articulated truck 
| type. The total length of the cab is 44ft. Each 
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Fig. 92—-PERFORMANCE CURVE OF MOTOR 


truck is of the radial swing bolster type, and has two 
pairs of drivers. The trucks are coupled together 
and are equipped with Westinghouse friction draught 
gear attached to couplings at each end of the locomo- 
tive. The driving wheels are 63in. in diameter, and 
the pony truck wheels are 42in. in diameter. The 








Fig. 93—SINGLE-PHASE LOCOMOTIVE, TYPE 072 


and pontoons II., which are practically the same in all 
designs. 

Design D is a combination of the lifting bridge of C 
with the 286ft. adjusting ways of B. It should be 
noted that the floor system of all the designs A, B, C, 
and D is practically the same. 








SINGLE-PHASE RAILWAYS. 
No. XITI.* 


TURNING now to other locomotives in use on the 
New York, New Haven, and Hartford Railway, 
the curves given in Fig: 92 show the speed power 
characteristics of a motor as used on the 071 type 
of goods locomotive, this curve having been reproduced 
from the paper by Mr. Murray already mentioned. This 
is a 25-cycle 300-volt machine, the maximum working 
current being 1000 ampéres. The continuous capacity 
1s 300 volts, 930 ampéres. The gear ratio is 34 : 79, 
and the diameter of the driving wheels 63in. A record 
of a test on a locomotive of this type is given in the 
paper. The electric locomotive hauled a steam 
locomotive and thirty-seven cars, the total weight 
of the train being 1438 tons. The average speed over 
a distance of 1675 miles was 36-5 miles per hour, 
the average kilowatt input being 1487 kilowatts. 
The average power at the rims of the driving wheels 
was 1650 horse-power, and notwithstanding that the 
electric locomotive was hauling an engine without 
steam, it accomplished work with an average input 
of energy of 25-9 watt-hours per ton-mile. 

The illustration—Fig. 93—shows the 072 type of 
locomotive, and the drawing—Fig. 96—the 071 type, 
which was put into operation in the early part of 
1910, The mechanical portion in each case was 


* No. XII. appeared September 6th. 





designed jointly by the Baldwin Locomotive Works | 


plained that the locomotives have to work with both 
| alternating and continuous current, and to enable 
the engines to take up the latter current, four sets of 
| sliding shoes are provided. When the engines are work- 
| ing with alternating current, the shoes are lifted, and 
| are brought up close to the underframe of the engine. 
| At crossings, &c., in the continuous current zone, an 
| overhead conductor is used, so that the locomotives 
| are also provided with a continuous-current collector 
as shown in the drawing. The control of the motors 
is accomplished by electro-pneumatically operated 
contactor switches, and the system enables two or 
more locomotives to be operated together from one 
master controller. 
|: Besides the above-mentioned equipment the cab 
| also contains a steam boiler and storage tanks for 
water for heating the passenger trains. It is clear, 
however, that no heating arrangement is needed on 
the locomotives which are used for goods trains only. 
When the locomotives are worked with continuous 
current the motors are connected in two pairs, and 
the two motors in each group are connected in series. 
|The control is effected by the usual series parallel 
system. When the engines work with alternating 
| current, on the other hand, all the motors are connec- 
ted in parallel. In either case, a faulty motor can be 
cut out, whilst the other three remain in service. 
|The change from alternating to direct current is 
| accomplished by means of a set of double-throw 
switches, which are mounted on a board near the 
centre of the cab. 
When the locomotives are using continuous current, 
the starting current is limited by resistances in the 
| usual manner, and when using alternating cur- 
rent, the pressure at the motor terminals is 
| changed by bringing different tappings from the 
| transformer into use. On turning the controller 
| handle from the first to the full-on position thirteen 
different voltages are applied to the terminals of the 
motors, so that the speed of the latter increases 
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total weight of the locomotive is 150 tons. Instead 


| of being carried on the centre truck pins the weight 
of the cab is supported on friction plates at the ends | 


of the trucks, and the weight is applied to these 
through springs, which allow for variations in the 


| track without materially changing the distribution 
| of weight on the ends of the truck. But at the same 


time the friction of these plates exercises a steadying 
effect on the locomotive and effectually prevents 
periodic vibration. 

There are four motors, and each is rigidly mounted 
on the truck frame and directly above a quill 
surrounding the driving axle, to which it is geared. 
The quill drives the wheels through a system of 
helical springs. This arrangement allows a maximum 
movement of lin. above or below the centre of the 
axle. Twin gears are used on each motor. The 
rigid wheel base of the locomotive is 7ft. for each truck. 
Thus the engine can negotiate curves quite easily. 
The drawing—Fig. 96—will assist readers to under- 
stand how the motors transmit their power to the 
driving wheels. As already explained, each motor 
is connected to its respective set of driving wheels 
through twin spur gears, a quill, and helical springs. 

The latter are shown in connection with the motor 
marked No. 1. The master control apparatus, 
meters, air brake, valve, sanding foot lever, &c., 
are in duplicate at each end of the cab, and the con- 
tactor connections are arranged for multiple operation 
of the locomotive from a single master controller. 
To economise space the main air reservoirs are 
mounted on the roof of the cab at either side of the 
bow. This method of mounting the motors rigidly 
on the truck frames and above the axles gives a high 
centre of gravity. 

The locomotive is fitted with two 11,000-volt 
pantograph current collectors, and either of these 
can be raised or lowered as desired. We have ex- 


Fig. 94—SINGLE-PHASE LOCOMOTIVE, TYPE 069 


smoothly and not in sudden jumps. The transformer 
is placed in the centre of the cab. 
| We understand that the specification for this type 
| of locomotive stated that the engine should be able 
| to haul a 1500-ton goods train at a speed of 35 miles per 
| hour on the level, and where the train resistance does 
| not exceed 6 Ib. per ton. It was also specified that the 
| engine should be capable of hauling the heaviest 
| New Haven passenger train, weighing 800 tons, at 
a speed of 45 miles per hour. In other words, this 
| type of locomotive is capable of hauling an 800-ton 
| passenger train between the Grand Central Station 
| in New York and New Haven, a distance of 73 miles, 
in one hour and fifty minutes, provided that no stops 
| are made in the course of the journey. When stops 
| are made at the five principal stations the time occu- 
| pied in covering the 73 miles would be two hours 
| 12 minutes. The specified time for 350-ton trains in 
| local passenger service and stopping at all stations 
is two hours forty-five minutes, the time allowed for 
| each stop being forty-five seconds. During a test, a 
| locomotive of this type started and accelerated a 
| 2100-ton goods train both on the level and on a 
| gradient of 3 per cent. on a 3 deg. curve. An 800-ton 
| passenger train was accelerated at the rate of about 
| +4 miles per hour per second, thus quickly reaching 
| the required speed. Each motor has a one-hour 
| rating of about 375 horse-power, and a continuous 
| rating of approximately 310 horse-power. 

A later locomotive designated type 069 is shown 
in Fig. 94, and a pair of motors as used for propelling 
it in Fig. 98. An end view of a locomotive of this 
type is shown in Fig. 87. The design of this engine, 








which is known as the Colonial type, differs con- 
siderably from that of the engine just described, 
and possesses a number of interesting features. 
The wheel base is really composed of three separate 
bases, namely, two four-wheel radial trucks and the 
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} 
remaining structure and its two pairs of rigid drivers | frames are tied by a cast steel bumper which serves 
associated with the locomotive’s main framing and | four purposes. It ties the ends of the frame together, 
cab. The total wheel base measures 39ft., and the | takes the draw bar pull, transmits the buffing strains 
length of the maximum rigid wheel base is 11ft. It | to the main frames, and transmits part of the super- 
will be gathered that the cab and superstructure | structure weight to the trucks. The construction 
are built directly on the main frame and are integral | forms a boxlike structure which provides a good 

















Fig. 95—CHASSIS OF LOCOMOTIVE 


with it. In the case of this type of engine the builders ; foundation for the motors and other apparatus as | 


well as a suitable frame. 


appear to have made a determined effort to reduce 
The four-wheel radial trucks are secured to the 


the weight. The frames are of steel plates, 34ft. 4in. | 
long, fin. thick, and 36ir. wide throughout the | main structure by two links situated ahead of the 
greater part of their length. driving wheels. The radial links also act as draw- 

With the object of reducing the weight, the plates | bars between the trucks and the main frame. They 









a. 












































einen “eFC Trolley (( 
\d Pantagraph! = = = | = aR Pp ee 
NG ‘3 40) ——— sa a ee — 
_Trole \ ir il —f\) (Akemehetfor 





df 





I (nit Switch ¢. al = 























“THe Encinecr' 
Fig. 96—DETAILS OF LOCOMOTIVE TYPE 071 


have been cut away wherever possible. 
gives accessibility to the journals and to the interior of 
the locomotive. The side frames are placed outside 
the wheels, axles, and axle-boxes, so that the locomo- 
tive can be jacked up and the wheels removed with 
ease. There are no pedestal caps in the main frames, 


compression strains when the locomotive is subjected 
to buffing shocks or when it is pushing a train. 
the back of each truck two steel lugs are secured to the 
channel iron, and these serve to keep the rear end of 
the truck in alignment with the main structure. 
These lugs, which are interposed between chafing 
plates, are carried on one end of the main frame cross 
ties,and they also serve as supports for the ends of the 
truck frames. 

To ensure alignment of the trucks and cab, cam 
rollers are fitted and are so arranged that on straight 
track the entire wheel base of the locomotive is virtu- 
ally rigid. A comparatively small force is sufficient 





























Fig. 98—TWIN MOTORS 


to swing the trucks on cross-overs, &c. Locomotives 

‘ of this type are said to run very steadily. The pony 

} if { | a wheels and drivers in each truck are equalised 

} oe Geb ‘i » fe ; together and also with the adjacent pair of drivers in 

TSeerees: eet; preg as the main frames. This is said to provide a sym- 

— metrical equalising system at each end of the locomo- 

tive. The length of the cab, which is built on sup- 

ports directly secured to the main frames, is 40ft., and 
there is a door at each end. 

These locomotives are fitted with eight motors, and 
they are coupled in pairs, as shown in Fig. 98. Each 
pair of motors is permanently connected in series, and 
when working with continuous current the two motors 
of each unit are supplied with current at 600 volts. 
Therefore under these conditions there is a pressure of 
300 volts across the terminals of each individual motor. 
It follows that when operating with continuous current 
the four pairs of motors can be controlled in the same 


a 





Fig. 97—END VIEW OF LOCOMOTIVE TYPE O69 


and the light safety straps under the boxes can be re- 
moved without impairing the strength of the structure. 
The rigid drivers are guided in the frame by cast steel 
pedestals riveted and braced to the inside faces of the 
frame plates. Cross struts composed of steel platesecure 
the two frames together transversely and also support 
the superstructure and motors. At each end the 





This also | are slotted at one end so that they are relieved of the | 
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way as the motors of a standard continuous-current, 
locomotive, #.e., the four pairs can first be connect e| 
in the series parallel fashion and then in parallel. 

Moreover, the system presents advantages when 
working with alternating current, since the voltage 
on the secondary side of the transformer is higher 
than would otherwise be practicable with the result, 
that the low-tension switches, &c., deal with a smaller 
current. When operating with alternating current 
the connections to the motors are precisely the same 
as those of the shunting locomotives, except that there 
are four pairs of motors instead of two. Contactor 
control is employed, and any pair of motors can be 
cut out of action in the event of failure. 

Even when one pair of motors is put out of service, 
three-fourths of the hauling power can still be deve- 
loped, whereas one-half of the equipment would be 
rendered idle in the usual two-motor or four-motor 
locomotive. The power for operating the various 
electro-magnetic valves, &c., in connection with the 
contactors, is derived from a small 20-volt acewnu- 
lator, which is charged by a motor generator, as 
described in connection with the shunting locomotives, 
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Fig. 99—CONNECTIONS FOR SINGLE-PHASE WORKING 


Locomotives of the type now under consideration are 
designed to exert a continuous tractive effort of 
12,000 Ib. at a speed of 35 miles per hour and a maxi- 
mum tractive effort of 40,000 lb. The total weight 
of these engines is 116 tons. Each pair of motors as 
shown in Fig. 98 is mounted above the axles and, as 
already stated, there are eight motors in all. 

Each motor shaft is provided with a pinion, and, as 
shown, the two pinions of each pair of motors mesh 
with a single spur wheel which is mounted on a quill 
surrounding the axle. By adopting two motors for 
each axle it is possible to run the armatures at twice 
the speed of one large motor. The one-hour rating of 
each motor is 170 horse-power and the continuous 
rating 145 horse-power. Each pair of motors weighs 
11,900 lb. The eight motors are lighter and cheaper 
than four motors of the same total output. 

Forced ventilation has been adopted both for 
the motors and the transformers, and the air is 
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Fig. 1OO—CONNECTIONS FOR CONTINUOUS C JRRENT SINGLE- 








PH1SE WORKING 


driven through these by means of two electrically 


| driven blowers, which are mounted underneath the 


cab between the trucks. The weight of all the 
electrical equipment is approximately 120,000 Ib. As 
in the case of the other type of locomotive pre- 
viously described, there are two pantograph current 
collectors, and a small collector is also fitted which is 
brought into use where the continuous current is col- 
lected from an overhead wire. 

There are also shoes for collecting the continuous 
current from the third rail. These are lifted when the 
locomotives are working with alternating current. 
The overhead current collectors, sanding gear, &c.. 
are all controlled by electro-magnetic valves, which 
are operated from push buttons. 

Much might be written about this extensive under- 
taking, but there is no space to go into further details. 
There is not the least doubt that notwithstanding the 
ingenuity that has been exercised in the simplifica- 
tion of the alternating and continuous-current equip- 
ment of the locomotives and motor coaches, the use 
of the two kinds of current has proved a great nuisance. 
In a table given in Mr. Murray’s paper previously 
referred to it is shown that the simple alternating- 
current equipment of locomotives is 8000 Ib. lighter 
than the combined alternating and continuous- 
current equipment. Moreover, as indicated in the 
diagrams, Figs. 99 and 100, there are twice as many 
switches for the latter equipment as compared with 
the former where only alternating current is used. 
These facts point to the desirability of avoiding the 
use of a dual system. 
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RAILWAY MATTERS. 


Tue Board of Trade has recently confirmed the under- 
mentioned Order made by the Light Railway Commis- 
sioners :—Birmingham Corporation Light Railway Order, 
1912, authorising the construction of a light railway in 
ihe City and County of Birmingham, in the County 
Borough of Smethwick, and in the Urban District of Old- 
bury, in the County of Worcester. 


Tue Government of Mysore proposes to build about ten 
miles of electric tramways in Bangalore, where at present 
there are no tramway facilities, with branches to the 
suburbs of Malleswaram, Basabangudi, and Frazertown. 
The lines will be on the metre gauge. It is reported that 
tenders have been received from the United States for a 
complete installation, The city of Hyderabad, where 
the population is over 500,000, is also without tramways, 
and it is believed that a project for an installation there 
would meet with success. 

Ir is stated that the Labour Party intends to endeavour 
1o raise a debate in the House of Commons on the question 
whether the Board of Trade has brought to the attention 
of the railway companies the suggestions for preventing 
telescoping of carriages made by Colonel Yorke in his report 
on the Willesden accident.’ The Metropolitan District Com- 
pany’s coaches are fitted with a special buffer arrangement 
that automatically locks the coaches in the event of a col- 
lision, but this device has never been put to a severe test. 
Other systems are at work in the United States, but the 
Board of Trade Railway Department has no satisfactory 
report as to the degree of efficiency obtained. 


THE report of the Committee of the International Asso- 
ciation on Rail Corrugation submitted at the biennial 
convention of the International Street and Interurban 
Railway Association at Christiania, Norway, in July, con- 
tains the opinions of different companies based on long 
observation and experiment. The conclusions reached 
are similar to those of previous years, but the Committee 
considers that there is added evidence that the primary 
cause of corrugation is to be found in the method of rolling. 
Several designs of more elastic rails and track foundations 
have been tried, and in general appear to have lessened 
corrugation previously found on the same section of the 
railway. ; 

In an article which recently appeared in the Electric 
Railway Journal Mr. K. Simmon gives some notes relating 
to recent experience on electric railways. He points out 
that motors are often geared too high, and that consider- 
able economies have been effected in some cases by lower- 
ing the gear ratio. He refers also to other improvements 
in motors, and thinks that mere reduction of weight may 
be carried too far, and result in frequent repairs. He 
gives particulars as to improvements lately introduced 
in multiple-unit control, in field control, in low-platform 
cars, and in the high-voltage direct-current and the single- 
phase systems. The author expects to see in the future a 
considerable extension of the multiple-unit system of 
control, 

WE learn from the Electrician that information gathered 
by Mr. A. L. C. Fell, the London County Council’s chief 
tramway officer, regarding the extent to which trailers 
are employed in various cities shows that 1419 are used in 
Vienna, 1246 in Berlin, 702 in Paris, 651 in Hamburg, 445 
in Marseilles, 350 in Cologne, 241 in Milan, 240 in Amster- 
dam, 216 in Copenhagen, 170 in Pittsburg, 168 in Toronto, 
110 in Bordeaux, and 74 in Sydney—a total for the thirteen 
cities of 6032. The greatest number of such cars hauled 
by one motor tramcar is three—in Brussels and Marseilles. 
The greatest length of the trains is 196-8ft. (on the C logne 
Bonn line), followed by 132ft. in Sydney, 124-3ft. in Paris 
and 102-3ft. in Vienna. The greatest speed attained 
is 21-75 miles per hour, in Marseilles and Milan, followed 
by. 20 miles per hour in Sydney, 18-6 miles per hour in 
Vienna and Hamburg, and by 18 miles per hour in Amster- 
dam. With regard to speed, the lowest position is taken by 
Bordeaux with 12-4 miles per hour. 

THE value of scrap metal is generally realised in all 
railway shops, and in many cases special measures are 
taken for dealing therewith in an advantageous manner, 
apart from sale as old material. Several American lines 
have introduced special departments for this purpose, and, 
according to the Railway News, a writer thus describes 
the plant used by the Chicago and North-Western Railway: 
* At our Chicago shops we have a reclaiming shed 24ft. 
by 176ft., and it contains the following tools : One steam 
hammer, one bulldozer, one double shear, one large single 
shear, three machines for removing nuts from bolts, one 
25 1b. spring hammer, and one Bradley hammer. This 
shed was built from lumber reclaimed from old torn-down 
cars, and the tools were removed from the blacksmith 
shop to make room for more modern tools. All the 
reclaiming is not done in this shed, however, as a large 
quantity is handled in the blacksmith shop and the machine 
shop. In the reclaiming shed all usable bar iron is 
straightened and cut up for bolts, &c., and the scrap is 
sent to the blacksmith shop, cut up, heated in a large 
furnace, and then hammered into slabs, and they in turn 
are converted into axles.” 


In a paper dealing with the subject of the deposit of 
seale and the purification of water used in locomotive 
boilers, which is referred to in the columns of the Railway 
Gazette, the author dwel's on the advantages of washing 
out the boilers with hot instead of cold water. It has, he 
says, been proved that washing out with hot water not 
only reduces the time a locomotive has to stand idle, but 
also its cost of maintenance. The system is superior to 
that of using cold water, but neither method suffices for 
removing hard scale which is deposited on the tubes and 
other inaccessible parts of the boiler. On the other hand 
the materials which later on form hard scale are suspended 
in the water, and when the boiler is generating steam 
briskly they collect chiefly at the surface. That is why 
the timely removal of this scale-forming matter, as and 
when it separates from the water, prevents hard and 
thick incrustations from being formed in the water, seeing 
that the water proper will then remain nearly always 
clean. Of all the methods known, says the author, a 
high temperature is best for separating from the water any 
solid substances dissolved in it. As those substances are 
generally very light, they rise to the surface of the water 
and are kept there by the bubbles of steam which escape. 














NOTES AND MEMORANDA. 


THE crews of Italian submarines are undergoing a series 
of practical tests of their staying powers. The trials were 
begun in July by the Glauco, which remained for twenty- 
two hours submerged, and this performance has now been 
exceeded by the Squalo, in Venice arsenal, with what is 
believed to be the record time under water of twenty-four 
hours. Her crew, composed of twenty men including the 
officer in command and a navy doctor present to study 
the effect of the long immersion, was in absolutely normal 
condition when the submersible came to the surface. 
The experiments will be continued. 





Bares of reinforced concrete on the Panama Canal have 
been adopted because they cost less than steel and little 
more than timber. The ordinary flat-bottomed type with 
a rake at each end is used, and the overall dimensions are 
64ft. by 24ft. by 5ft. 6j,in. maximum depth. There are 
two longitudinal bulkheads, and lateral frames, 10ft. apart 
strengthen the construction. Generally, the reinforce- 
ment is of 4in. mesh No. 12 wire cloth, attached to }in. 
square corrugated bars spaced Yin. longitudinally and 12in. 
transversely. On this is plastered inside and out, in the 
case of the shell, cement mortar | : 2, with 25 per cent. of 
lime ; the bulkheads, frames, and deck are concreted with 
1:2:4 material, placed in forms round reinforcement 
connected to the shell. Cracks developed before launching 
the first barge, but these were repaired and no further 
cracks have appeared. Timber fenders are provided. 


THERE appears to be a feeling amongst engineers that, 
although the Diesel engine can compete with other forms 
of prime mover for small outputs, it is quite out of the 
question when large power stations are under considera- 
tion. It has recently been pointed out, however, that this 
is an erroneous idea. The Brighton works are taken as an 
example of a large steam-driven station, and one of equal 
output for both Diesel and gas plant respectively is com- 
pared with it, the output in each case being 10,800,000 
units generated, 9,000,000 units sold, with a load factor 
of 21.8 per cent. and a maximum load on generators of 
5900 kilowatts. The present capacity of the Brighton 
works is 10,200 kilowatts. To obtain approximately the 
same capacity as the above it would be necessary to use 
seven Diesel sets, each of 1450 kilowatts capacity, making 
a total of 10,150 kilowatts. The total area occupied would 
be 17,699 square feet (engine-room 15,177 square feet). 


AN alternator capable of giving a frequency of 2000 
cycles per second has been designed by Mr. W. Duddell. 
The machine is for testing telephone apparatus, and 
can give a variable frequency of 100 to 2000 cycles 
per second, and an electromotive force which is almost a 
pure sine wave at all loads. The machine is of the internal 
rotating field, salient-pole type, the armature being a sur- 
face-wound Gramme ring. ‘This design was adopted, in 
conjunction with a long air gap, to minimise the effects 
of armature reaction. The rotating field is 20cm. in 
diameter, and in order that it shall be capable of with- 
standing its maximum speed of 8000 revolutions per minute, 
it is constructed from a solid steel dise by milling out the 
interpolar spaces. The slots thus formed are closed by 
bronze wedges, which hold the former-wound field coils 
firmly in position. To obtain constancy of mechanical 
balance the field coils were heated, run up to a high speed, 
and kept running until the shellac varnish, with which they 
were impregnated, had set hard. 


IN a paper entitled “‘ Notes on Power Station Working,” 
read before the Newcastle local section of the Institution 
of Electrical Engineers by Mr. J. W. Jackson, the opinion 
is expressed that for general all-round work a boiler with 
straight tubes undoubtedly gives the least trouble, and 
that the boiler with straight tubes that are nearly vertical 
must be the best boiler for all-round purposes. With the 
best of boiler arrangements and feed water filters, states 
the author, a considerable amount of mud is found in the 
boiler water as a result of the completion of the water 
softening taking place in the boiler. With straight vertical 
tubes this mud has a chance of slipping into the bottom 
drum, which should be of fairly large capacity, and so 
settling to a place where it can be dealt with. Wherever 
tubes approach anything like the horizontal line there is 
always a danger of their being choked with mud at that 
point where the water is first subjected to the heat treat- 
ment which completes the final softening. It is very 
seldom indeed that trouble from this cause is found in a 
horizontal tube where that tube is in the front line of 
steam generation. The circulation set up in this case by 
ebullition is sufficient to remove all solid matter in the 
ordinary way, except where the water has been insuffi- 
peri softened, in which case a hard scale forms on the 
tubes. 


AN original use is made of the telephone transmitter 
in connection with four direct-current motors driving 
water pumps for heating and supplying water in the general 
office building of the Fort Wayne Electric Works. Accord- 
ing to the Electrical Review, the motors are controlled from 
a general switchboard remotely situated, and it was desir- 
able that the engineer in charge at the switchboard should 
have some way of knowing whether or not the motors were 
working properly, without going all over the building. 
To accomplish this each of the motors was provided with 
a telephone transmitter, the mouthpiece being placed 
quite near to the commutator of the machine ; each trans- 
mitter has its individual telephone circuit terminating in 
a plug receptacle at the switchboard. When the engineer 
wishes to place a motor in service or adjust the speed, he 
plugs a telephone receiver into the terminating receptacle 
on the board and is able to tell if it is operating properly 
by the pitch of the humming sound of the motor, the pitch 
of the sound becoming higher as the speed of the motor is 
increased. Every motor used in connection with the water, 
heating, and ventilating systems in this modern office 
building is equipped with a telephone transmitter. By 
this method the speed of the large exhaust fan motor 
fixed on the roof of the five-storey building is quite as 
easily noted and controlled as is that of those which operate 
the pumps in the basement. In fact, the experienced 
engineer can control the speed of any of the motors as 
accurately and as easily as if the dial of a mechanical 
speed indicator were registering the speed directly before 
his eyes. 


MISCELLANBA. 


A CREDIT of 250,000f. is sought by the French Govern- 
ment for the purpose of encouraging the equipment of 
‘French fishing vessels with wireless telegraph apparatus. 
Each vessel of the kind carrying its own apparatus is to 
receive a bounty of 2000f. besides an allowance for main- 
tenance. 


Tue first torpedo range in Scottish waters has been form- 
ally opened at Loch Long, where the British Admiralty 
has for the past few years been engaged on an important 
scheme of home defence. The range is 7000 yards long, 
and runs up a deep, narrow waterway between picturesque 
mountains in Argyllshire. A large store of modern 
torpedoes has been accumulated at Greenock torpedo 
factory a few miles distant. 


One of the Laurentz type of submersibles designed by 
the Fiat-S. Giorgio Company, of Spezia, for the United 
States Navy has lately been launched from Messrs. Cramp’s 
yard in Philadelphia. She has a length between perpen- 
diculars of 48m., a moulded breadth of 5.30m., and a 
draught of 2.83m., while her displacement is 362 tons on 
the surface and 462 tons when submerged, and her corre- 
sponding speeds 15 knots and 9 knots. 


TuE Electrician states that on July 16th the City Council 
of Chicago unanimously passed the ordinance designed to 





minimise the damage to underground metallic structures 
from electrolysis. The city’s expert estimates that the 
ordinance will require the traction companies to expend 
about £600,000 on negative booster systems, while experts 
for the traction companies represent that they will have 
to spend over £2,000,000. A big controversy over this 
ordinance has been going on between the city and the 
traction interests, and at a recent hearing one of the legal 
representatives of the companies stated that the ordin- 
ance, if passed, would be contested in the courts on the 
ground that it requires a needlessly large expenditure of 
money without direct return. 


Ir is reported that the experimental firing of the battle- 
ship Thunderer to test the fire-director invention of Vice- 
Admiral Sir Perey Scott has been attended with unquali- 
fied success. The culminating feature of the firing was 
four broadsides of ten 13.5in. guns, which were discharged 
when the vessel was off Glengariff. As a precautionary 
measure the residents of houses within the danger zone 
were warned to have their windows open, so as to reduce 
the effect from the blast of 14,000 lb. of metal, discharged 
simultaneously from the ten guns, each of which fires a 
shell weighing 1400 lb. Some glass ashore was, however, 
damaged, and the ship quivered from stem to stern when 
the broadsides were fired, but the structure of the Thames- 
built ship withstood the shock without any appreciable 
damage beyond the starting of a few rivets in the vicinity 
of the barbettes. 


THE equipment of the Australian Portland Cement 
Company’s new works at Fyansford, Victoria, where the 
electrical plant has been specially designed for working in 
a dusty atmosphere, is described in the columns of an 
American contemporary. Three-phase current is employed 
at a pressure of 500 volts, which is controlled by a Tirvill 
regulator. All the cables are asbestos covered and are 
laid in ducts. The motors embody some special and new 
features for making them dust-proof. They consist for 
the most part of standard three-phase slip-ring motors, 
completely enclosed by steel plates, but arranged with a 
powerful ventilating fan on the rotor. When the motors 
are working cool clean air is drawn through the pipes from 
the outside of the building, circulated through the whole 
of the windings and ejected again outside the building. 
The motors are provided with special built-on starters and 
a continuous movement of the hand wheel closes the stator 
circuit, cuts out the rotor resistance, and finally short- 
circuits the rotor. 


THE moulds of the latter Bronze Age were either of clay 
or bronze. In casting swords and daggers of bronze the 
moulds must have been of clay and been heated to dull 
redness at the time when the metal was poured in— 
a method of casting which is still practised in Japan— 
as by no other means could such perfect castings of their 
thin blades have been obtained. The castings generally 
were hammered at the cutting edges, and it is to this 
hammering, and to it only, that the hardness of the cutting 
edges of both copper and bronze weapons is due, and not 
to any method of tempering. Much has been written 
about the so-called art of tempering bronze supposed to 
have been practised by the men of the Bronze Age in the 
manufacture of their weapons ; the hardness is also said 
to be greater than can be given to the bronze at the present 
day. Mr. William Gowland has recently pointed out that 
this is an error, and has expressed the opinion that it can 
only have arisen owing to its authors never having made 
any comparative practical tests of the hardness of bronze. 


Matters of aerial navigation in the Far East, aceording 
to the Japan Times, are not progressing very rapidly. In 
1910 the Japanese Government sent two officers to Europe 
to study aviation, Captain Hino going to Germany and 
Captain Tokugawa to France; and when they returned 
as pilots they brought with them a number of various types 
of machines, Blériot, Wright, Grade, and Farman. The 
Government then established a school for the training of 
officers ‘‘ about two hours’ railway journey from Tokio,” 
which was afterwards placed in the hands of the Military 
Aeroplane and Balloon Investigation Society, an official 
body organised by the Government, its members all being 
in the employ of the Government, including military and 
naval officers, and professors at the Imperial University. 
To this Society a grant of £75,000 was recently made, but 
their activities at the moment are at a pause, since all the 
foreign machines have been disabled through repeated 
trials, and the only native aeroplane available is “* Toku- 
gawa, No. 1,”’ a purely experimental machine. There are, 
in addition, quite a number of private constructors, but 
nothing very successful has so far been produced. In 
ballooning the chief work is being done by Mr. Yamada, 
whose No. 2 non-rigid dirigible has lately done some 
successful flights. He is at. present engaged in construct- 
ing a very large dirigible, which is expected to be finished 
by June. The Military Society, referred to above, has a 





Parseval on order from Germany. 





HOLVAVOXS YSTUW—ZP “314 SNIHOVW ONILVAVOXS WOHL3Sd «NVOINSWYV>,—Ip “34 





Sept. 13, 1912 





CER ee 




















VOINSNY HLNOS HOS 3NIHOVW 3AaxONE—OP ‘314 SNIHOVW ONILVAVOXS HONSYL 3SAaNONG—6E “314 





~ 
z 
= 
A 
= 
a) 
Z 
= 
a 
= 
Ss 




















(892 abnd aas uordrtwop Lo ) 


SANIHOVKUN ONIHONGUL GNV ONIHOLIG AdAL THCHM NVOIUANV 











Sept. 13, 1912 


THE ENGINEER 


279 








—_——— 
—_— 


AGENTS ABROAD for the Sale of “ THE ENGINEER.” 


—F. A. Brocknavs, Seile 4, Vien 

EY Bt AIRES. —F. Boros, Cangallo 641, Ofici er 

CHINA.—Kxtiy anp WALsH, Lonirep, Shanghai an Hong-Kong. 

EGYP?.—F. Denier, Finck anp BryLarnper, Shepheard’s- buildings, Cairo. 

FRANCE. = VEAU AND CuevILLET, Rue de la sae, aris, 

peLot & a eg , Rue uo Douphine, x, = 

ny, rasa anp Co, hrenstrasse, Berlin. 

GERMA ROCKHAUS, eps A. Tweirmever, Leipzic. 

INDIA. all J. Acmmmenas anv Co., Railway “py need Bombay. 

ITALY.—LogscneR AND Fuge Teves, Corso Umberto, 
1,174, Me ; “PRaTeu.t ging Turin ; 3; Utrico Horrrt, Milan ; 
Libreria, Derken axp Rocno., Naples. 

JAPAN.—Kety axp WaALsH, Liuitep, Yokoham: 
Z. P. Manvya anv Co., Tokyo and Yokohama. 

spect, St. Petersburg. 

iMITED, 7, Sea-street (Box 489), Capetown. 

‘Johannesburg, Capetown, Durban, 





RUSSI A.—C. Ricxer, 4, Nevsky 
s, AFRICA.—Ws. Dawson AND Sons, 
e Central News Acency Laures, 
&c., and at all their Bookstal 
CHickEy’s News Acency, 52, ete chard treet, Joh 
Hovse, Limitep, Eloff-street, Johannesburg. 
‘Tue Exowerr is filed at the = of Mr. Victor S. Wetrorp at 
Johannesburg and Durban, Nata! 
AUSTRA LIA. —Goxpoy anp Gotcn, SAMIR,  —. Sydney, Brisbane, &. 
Metvittx any Mctien, Melbourne. 
TURNER AND Henperson, Hunter-street, ay 
NEW ZEALAND.—Gorpon anp Gorcn, Limrtep, Well hing on and Christchurch. 
Upron anv Co., Auckland ; Crats, J. W., ae 
CANADA.—Dawsoy, W., "AND Sons, Line, Manning-c ambers, Toronto. 
Gordon AND Gorcu, Livire, 152 Bay-street, Toron 
Moxtreat News Co. » 386 a 388, St. James-street, , ry 
Toronto News Co.,, 42, Yongestreet, Toronto. 
CEYLON.—W1savaRTNA AND €o., Colombo. 
JAMAICA.—Soies Aue ns KING Fingston 
STRAITS SETTLEM —Keity axp Wanna: Lourep, am ore e. 
UNITED STATES OF AMER ICA.—InrernationaL News Co d 85, Duane- 
street, New York ; Supscriprion hea Co., Chicago. Advertisement 
Representatives for the United Sta J. Row a4 Kay Co., Teutonic 
Building, 172, Washington-street, po Ry U.S.A. 


burg ; Hanpev 








Subscriptions received at all Post-offices on the Continent. 








SUBSCRIPTIONS. 


Tus Enainegk can be had, by order, from any newsagent in town or 
country, at the various rail way stations ; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in advance) : 

ey (including double number) £0 ’ 6d. 
Yearly (including two double numbers) .. .. £1 0d. 
Crorn Reapine Cases, to hold six issues, 2s. “6d. each, ma ‘tree 2s. 10d. 


If credit = an extra charge of two shillings and sixpence per annum 
wi le. 


Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates will 
receive THE ENGINEER weekly and post free. Subscriptions sent by 
Post-office Order must be made — to Tue ENGIngER, and accom- 
panied by letter of advice to the er. 

Tun Papsr Coprms. Turck Paper Oopirs. 


Half-yearly.. £0 188. Od. ma er we £1 Os. 8d. 
early... .- « &1 1a Od £2 Os. 6d. 
e bE to cover extra postage. * 
Canadian Subscriptions :— 
Thin paper Edition .. £1 11s. 6d. per annum, 
Thick ,, . es £1 168, Od. Pa 


ADVERTISEMENTS. 


“7 The charge for Situations Open and Wanted Advertisements of four 
lines and under is three pp for every two lines one 
shilling and sixpence ; odd lines are c! one shilling. When an 
advertisement measures an inch or more, the ch is 108. per inch. 
The rates for all other classes of advertisements, other than those 
mentioned above, are included in “‘ Tas Enaineer Directory,” which is 
sent post free on application. All single advertisements from the 
country must be accompani a remittance in payment. Serial 
advertisers can alter the text and illustrations as desired, subject to the 
approval of the Proprietors of Tus ENGINEER. Alternate advertisements 
bo woe bees a with all — regularity, but regularity cannot be 

teed in i A such case. All except weekly advertisements are 
5 ea 2 eujens to this condition. 


Advertisements cannot be inserted unless delivered before 
Five o’clock on Thursday evening, and in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Monday morning in 
each week. 


Letters relating to Advertisements and the Publishing 0 ein at of the 
Paper are to be addressed to the Publisher, Mr. Syd hite ; all other 
Letters to be addressed to the Editor litor of Tur Eveunen 


Telegraphic Address, “« ENGINEER NEWSPAPER, LONDON.” 
Telephone—No. 13352 Central. 








PUBLISHER'S NOTICES. 





*,* With this week’s number is issued, as a Supplement, a Two- 


page Drawing of a 241-Ton Mallet Locomotive, Virginian Rail- 
way. Every copy as issued by the Publisher includes a copy of 
this Supplement, and subscribers are requested to notify the tact 
should they not receive it. 


FAMOUS RAILWAY WORKS. 


GREAT WESTERN RAILWAY. 


*,* A large ENGRAVING of the Great Western Railway Passenger 
"Engine Great Bear and a Goods Engine, and Four REepropvuc- 
TIONS OF OLD EnGravines (Swindon Engine House, Bristol 
Station, Long Tunnel, Fox’s Wood, and Wooden Bridge, Bath), 
suitable for framing, can be had at 1s. 3d. per set, post free. 











CONTENTS. 
Tue E 3th Si ber, 1 PAGE 
Turk Exact DETERMINATION OF THR CONSTANTS OF Empiric AL FoRMULS. 
(Ilustrated.).. 7 + 2 
AMERICAN EARTHWORK Mac HINERY. "No. V. ‘(Ilustrated.) 
Tuer Britisn Association. No. I. (Ilustrated.) 


Tuk Caucurra-Howran FLOATING BRIDGE. (IMlustrated.) 





SINGLR-PHASE RaiLways. No. — ee: 
AILWAY MATTERS .. .. 
NOTES AND MEMORANDA 
MISCELLANRA 27 
Leaping ARTICLES—The ‘Efficiency of Aeroplanes—A New Theory of 
on 


Heat 
An rend Av erage Output of Coal. ie ieee ah. “ant wp 
LITERATURE... pk Jaa whew. “om 2 


MALLET Locomotive ‘yor “THE VIRGINIAN. Ratuway. one 282 
A New Pump Vatvg. (Illustrated.) . . 1 ww os 
Turke RAILWAY ACCIDENTS... . 283 
Tur FoRWARD MOVEMENT IN ‘Coprer, TiN, AND SPELTER. . 283 
Tur Catoric Turory oF HEat . . 284 
A Coxr Suction PropuckR AND Gas ENGINE. (iilustrated.).. . 286 
Cams For AUTOMATIC SCREW MACHINES... Tore 
Svcrion Hopper DrepaEr. (Illustrated.) . «+ oe 287 
Dvst-coLLEctING DEVICE FOR GRINDING MACHINES. (ilustrated.) 287 


Iypuction GENERATORS. (Illustrated.) . +. 287 

Fortucomine ENGAGEMENTS... 

Tur Tron, CoaL, AND GENERAL TRADES OF Binwixonan, “‘Worver- 
HAMPTON, AND OTHER DIsTRICTS 7 

Notes FroM LANCASHIRE 36 

Tae SHEFFIELD DISTRICT 

Nort OF ENGLAND... 

Nores FROM SCOTLAND .. .. 

WALES AND ADJOINING COUNTIES — 

ACCIDENTS UNDER BLOCK SIGNALS Fi 

TEARING UP CABLE TRAMWAYS .. Sie ance ae 

Notes FROM GERMANY, FRANCE, Brier, Cg aS DN 

American Norges .. ne. ae we 

Barish PATENT SPRCIFICATIONS.. cqatiinstrated) « Se ee 

SELECTED AMERICAN PATENTS. (Illustrated. 

TWo-PAGE orrsoumie aan ten MALLET a 

Rainway. 





FOR THE VIRGINIAN 








TO CORRESPONDENTS. 


£7 Inorder to avoid trouble and « io Sn pocmenrte alee, 
that letters of 7% nanenar te og public, and 

by - pn cabaret = parte i in a ane ‘ ted 

a large aes ly directed writer tmalf and stamped, 

in order that answers received by be forwarded to their a ta 


us 
tion. We sailed aun bo then of communications which do 
rls or may gles pro eyo 4 


with these unstructions, 
wr All mnes te Sp epee for 


ne neceiariy r publication, bu aa a Oreos oF good faith, No notice 
cohatever cont of anonymous communications. 


i Be snenes Maire osdare drawings or manuseriyte; we must, 
therefore, request correspondents to keep copies. 








THE ENGINEER. 








SEPTEMBER 13, 1912. 





The Efficiency of Aeroplanes. 


Amonea the many interesting side issues of the 
recent War-office aeroplane competitions the most 
important from a purely practical point of view is 
that centreing round the question of the general 
efficiency of an aeroplane and the proper manner in 
which this somewhat nebulous, but highly important, 
quantity is to be judged. In entering upon the 
discussion of this already much-debated subject, 
let us at the outset eliminate from our considerations 
the aeroplane as a purely sporting device. Past 
experience shows us that if sport be the sole object 
pursued, the efficiency of the machine, whether it 
be aeroplane, motor car, or racing yacht, is of relatively 
little moment ; indeed, it is conceivable that the more 
the machine lacks this quality of general efficiency 
the better will it please the true sportsman. Let us 
then, confine our attention to the aeroplane as a 
machine designed for strictly utilitarian purposes, 
such as the carriage of mails or passengers or as an 
agent of reconnaissance in warfare. The problem 
before us is the devising of some measure whereby 
the efficiency of such an aeroplane may be rationally 
estimated. That this measure, when once evolved 
and agreed upon, will be of value need not be insisted 
here. It is sufficient to say that at the present 
moment we have no direct, simple means of deter- 
mining how far a given machine approaches our 
ideals or of comparing its performance with that of 
another. 

To simplify matters, let us take it as an axiom 
that an aeroplane is a machine designed to carry 
loads through air by the expenditure of energy. 
Using this as a basis on which to build up a measure 
of the efficiency of the machine, we may at once lay 
down the broad general statement that all else being 
equal the aeroplane which carries the greatest load 
for a given distance with the least expenditure of 
energy is the most efficient. We do not for a moment 
suggest that this definition covers all aspects of the 
aeroplane and its work. It is, however, sufficient 
to bring out a few facts which must be properly 
appreciated before a more rigorous discussion of the 
efficiency question can be preceeded with. It shows 
for instance, that details of construction have no 
influence on our choice of a rational measure of aero- 
plane efficiency. The fact that a machine is a mono- 
plane or a biplane will no doubt affect the magnitude 
of the number by which the efficiency is expressed, 
but, biplane or monoplane, the process of measuring 
the efficiency is the same. For in this, as in every 
other instance, efficiency is measured by the useful 
work done ; it is not in the least concerned with the 
means adopted to do the work. This fact, although 
simple, must be insisted upon, as even reputable 
authorities on the technics of artificial flight have 
failed to appreciate it, and have indulged in elaborate 
calculations of aeroplane “efficiency”? involving 
such items as the weight of the machine per horse- 
power of its engine and its weight per square foot of 
sustaining surface. An aeroplane, we repeat, is a 
machine designed to carry useful loads through the 
air. Yet if some measures which have been proposed 
for estimating the efficiency of its performance were 
to be trusted, the most efficient machine would be 
that which had no wings and no engine! Clearly, 
too, the measures which we have referred to regard 
the mere transportation of the aeroplane by itself 
through space as something desirable. In reality, 
the weight of the machine and its wing surface have 
no part whatever in a rational measure of efficiency. 
We are concerned with the transportation of useful 
load only, and it is such load, and no other, which 
should enter into the efficiency calculation. Wing 
surface, as we have implied, does not appear in the 
measure at all, but when we come to the question of 
horse-power we take up a different aspect of the 
subject. Our elementary definition of the “ most 





efficient ” aeroplane makes the efficiency directly 
proportional to the useful load carried and inversely 
proportional to the total energy expended in carrying 
it a given distance. This, of course, is the same thing 
as saying that the efficiency is directly proportional 
to the useful load carried and inversely proportional 
to the horse-power expended and to the time taken 
to carry it a given distance. In mathematical 
symbols the first way of expressing the matter is 
n e W/E, while the second way is 7 oc W/t x H.P. 
Both expressions would give the same result in any 
given case, but on the whole we believe the total 
expenditure of energy is the more satisfactory 
denominator. Since the expenditure of energy is 
not of itself a disadvantageous feature, but is only 
so because it entails the consumption of fuel, and 
therefore of money, it seems desirable that the “ total 
expenditure of energy’ should be measured at the 
fuel tank. A strong case could, if we liked, be made 
out for adding the total consumption of lubricating 
oil to the total petrol consumption. So far, we 
have said nothing about the speed of transportation 
as being a factor in the efficiency measure. This 
aspect has not been neglected, for on referring to 
the elementary definition given above, it will be seen 
that it implies the comparison of performances over a 
constant distance. This being so, it follows that the 
time taken to travel this distance is inversely pro- 
portional to the velocity of the flight. Our second 
mathematical formula can therefore be put into the 
form » «< WV/H.P. In this form the expression 
may stand for many purposes to which the aero- 
plane is or can be put. For others, notably for 
military work, we should like to see a symbol, R say, 
added to the numerator to express the range through 
which the maximum speed of flight could be reduced. 
In its final form, then, our expression for the effi- 
ciency of an aeroplane becomes 7 = bW VR/Q, 
wherein 7 is the efficiency, b a constant, W the useful 
load carried, V the velocity of the flight, R the range 
through which the maximum speed can be reduced, 
and Q the consumption per unit of time of petrol 
plus lubricating oil. 

It is of importance to point out that by grouping 
our factors into a mathematical formula such as the 
above, we give automatically each factor a certain 
arbitrary weight which may or may not be justified. 
For instance, all the factors in the numerator are by 
implication of equal burden. An increase of » per 
cent. in any one of them increases the efficiency by 
n per cent. In other words, the formula as it stands 
implies that a given percentage increase of velocity 
is worth as much as an equal percentage increase in 
the useful load carried. It may be added that a 
decrease of » per cent. in the denominator increases 
the efficiency by something more than » per cent. 
Thus, a 10 per cent. decrease in Q increases » by 
11.1 per cent. As the formula stands, then, a 10 per 
cent. economy in the fuel and oil bill is implied to be 
worth as much as an 11.1 per cent. increase in the 
useful load carried or in the velocity. There is, of 
course, no warranty whatever for such proportions ; 
they are merely incidental to the form of the formula 
adopted. To free the expression from such accidental 
properties and to bring the relative values of the 
factors under proper control we would have to 
“ weight ” each factor by means of a suitable index. 
The formula would then stand as 7 = b W™ V’ R4/Q’, 
and the indices might be so chosen as to bring out the 
relative monetary values of the different factors. 
It is of interest to add that our efficiency formula, 
without indices, when applied to the Army competi- 
tion results brings out a figure proportional to 184 
for Mr. Cody’s biplane. This is the highest value 
for any machine entered, the next best being 170 
for the Avro er sagh Third place falls to the 
Blériot monoplane No. 5 with 139, and fourth place 
to the Maurice ianin biplane with 127. Fifth 
place is occupied by the Hanriot monoplane No. 1 
with 111. The other machines have figures less than 
a hundred. 


A New Theory of Heat. 


WHEN reviewing more than a year ago some 
suggestions made by Professor Callendar, of the 
Imperial College of Science and Technology, in an 
address to the Physical Society, we alluded to the 
possibility of the present accepted theory of heat 
being modified in certain important directions. We 
mentioned that this possibility had arisen through 
the better understanding of the work done by Carnot ; 
and gratitude to Professor Callendar for re- -stating 
this work led us to express the hope that he would 
at some future time develop the theory along lines 
which might make it practically useful. In_ his 
recent presidential address to the Mathematics and 
Physics Section of the British Association Professor 
Callendar has again referred to this matter, and 
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despite the apparent intricacy due to our being 
accustomed to think in other units, has brought 
forward in simple language a number of considera- 
tions which well repay study, although not yet a 
complete re-statement of theory. In Carnot’s own 
day heat was thought to be absolutely indestructible, 
and it was believed that when a heat engine was at 
work it rejected precisely as much heat as it received, 
no more and no less. No heat was supposed to be 
changed in its passage through the engine into work 
or into anything else. The mechanical work done 
was assumed to be that due to the flow of a certain 
quantity of heat from one temperature level to another, 
the analogy with water and the water wheel being 
exactly followed. This theory lasted till the time 
of Joule and Thompson, when it was experimentally 
discovered that heat was directly convertible into 
work, that the heat leaving an engine was less than 
that entering it, and that the water wheel analogy 
did not apply. This discovery led to the older 
theory being discredited, and, quite wrongly, 
the work of earlier writers was assumed to be no 
longer useful, because written in an atmosphere of 
abandoned theory. The greatest of these earlier 
writers was Carnot, and it has remained for Pro- 
fessor Callendar to show in the last few years how 
much of his work is still of use, and how unfortunate 
its neglect has been. This neglect is doubtless 
due in a large measure to the form of Carnot’s writings. 
To study the philosophical writings of a scientiest 
who necessarily uses throughout ideas and expres- 
sions unfamiliar at the present day is no slight task. 
It is necessary in following such a writer’s meaning 
to revert to the limited knowledge of his day, and to 
re-create an outworn atmosphere. Professor 
Callendar has patiently worked over the material 
left by Carnot, and it is of interest to follow some of 
his conclu: ons. 

A few years ago Professor Callendar drew atten- 
tion to Carnot’s proof that the work W which could 
be done by a quantity of “ Caloric” Q in a Carnot 
cycle of range T to To, was equal to A Q (T — T,), 
where A was some numerical constant. This dis- 
covery was given by Carnot in the then customary 
language of the “caloric theory,” but the theorem 
becomes of practical interest when it is realised that 
A is actually the mechanical equivalent of heat and 
that Q is what is now called entropy. Carnot 
anticipated, therefore, much of the work done after 
his day, but his discoveries were not understood, 
and it was necessary for Rankine in later years to 
re-discover Q and call it the “ thermodynamic 
function,” whilst still later Clausius called it 
“entropy.” At present we regard the funda- 
mental unit in heat theory as the unit of heat, e.g., 
C.H.U. or B.Th.U., namely, an amount not of heat 
flow, but of heat energy. In Professor Callendar’s 
words :—* The measurement of heat as caloric is 
precisely analogous to the measure of electricity as 
a quantity of electric fluid. In the case of electricity, 
the quantity measure is more familiar than the 
energy measure, because it is generally simpler to 
measure electricity by its chemical and magnetic 
effects as a quantity of fluid than as a quantity of 
energy. Both methods of measurement are 
just as important in the theory of heat, and it seems 
a great pity that the natural measure of heat quantity 
is obscuredfin_ the elementary stages of exposition by 
regarding heat simply as so much energy. The 
inadequacy of such treatment makes itself severely 
felt m the later stages.” Professor Callendar here 
speaks of the analogy between heat flow and elec- 
tricity flow ; it is thus possible to compare coulombs 
of electricity with quantities of caloric, ampéres with 
caloric per second, potential difference with tempera- 
ture difference, electric conductivity with heat con- 
ductivity. A flow of current into an electric motor 
is comparable to a flow of caloric into a heat motor. 
A further use in this new way of looking at heat 
flow is found when examining into heat conduc- 
tivities of various substances in relation to their elec- 
tric conductivities. On the present theory of heat the 
relationship between electric and thermal conductivity 
is not independent of the temperature as it might be 
expected to be, seeing that heat waves are merely 
waves of electric and magnetic force on the electro- 
dynamic theory, or a flow of electrons on the recent 
corpuscular theory, whilst if the conductivity be 
defined in terms of caloric the discrepancy disappears. 
By these and other steps Professor Callendar comes 
to the conclusion that the existing theory of heat 
needs re-statement, and as he remarked at the close 
of his address :—‘‘ In common with many experi- 
mentalists, I cannot help feeling that we have every- 
thing to gain by attaching a material conception 
to a quantity of caloric as the natural measure of a 
quantity of heat as opposed to a quantity of heat 
energy. In the time at my disposal I could not 


pretend to offer you more than a suggestion of a 





sketch, an apology for the possibility of an explana- 
tion, but I hope I may have succeeded in conveying 
the impression that a caloric theory of heat is not so 
entirely unreasonable in the light of recent experi- 
ment as we are sometimes led to imagine.” We 
alluded in these columns a short while ago to the 
difficulty of defining entropy, and of making use of 
it in the solution of practical problems. This diffi- 
culty is largely due to the lack of a material con- 
ception of entropy. Professor Callendar’s identifica- 
tion of entropy with caloric or “ heat fluid,’’ itself 
possibly a flow of the ever-present electrons, gives 
a material basis upon which to work, and links it 
up with other better known physical phenomena. 
This possibility makes it, at any rate, an open question 
whether we may not before long have to learn a 
revised theory of heat, the consequence of which will 
be to simplify many difficult matters which too long 
have been obscured and to render the science of 
thermodynamics more directly applicable to the 
heat engines of everyday life. 

Engineers and physicists are at present divided 
in opinion as to the desirability of welcoming these 
suggested changes in the currently accepted theory, 
and much discussion of Professor Callendar’s sugges- 
tions is taking place. But the preference which 
most people have to think in terms familiar from 
early years and to reject the unfamiliar makes it 
very desirable that the case for change should be 
faced sympathetically and not be pre-judged. 


An Increased Average Output of Coal. 


Ir is of some interest to observe that after many 
years of declining efficiency on the part of the coal 
miners, as evidenced by the gradual diminution in 
the average output year after year, a change has 
taken place in the opposite direction, as is shown by 
the official statistics which were recently published 
for the year 1911. It was known from the provisional 
figures which were issued a few months ago that the 
production of coal last year reached a record total, 
which is now definitely returned at 271,878,000 tons, 
or 7,461,000 tons in excess of the preceding twelve 
months. As the previous year of greatest output 
was that of 1907, when 267,812,000 tons of coal were 
raised, it will be seen that the production in 1911 
was only slightly over 4,000,000 tons more than in 
1907. Yet this extra quantity has required the 
labour of an additional army of 126,000 workers as 
contrasted with the number employed in 1907. 
It must, however, not be assumed from these figures 
that the miners were specially industrious in 1907 
as the average output in that year was not only 
less than in 1906, but the number engaged in the 
former year was actually 58,000 greater than in the 
latter year. Indeed, an uninterrupted augmentation 
in the body of workers has occurred since 1896, 
and 1911 alone showed an advance of 17,800 over the 
previous year. In the circumstances an increase in 
the production of coal was reasonably to. be expected 
for last year. The expansion applied to each of the 
eight mining districts, and was most noticeable in 
those of Newcastle, Durham, Yorkshire, and North 
Midland and South Wales. The Chief Inspector of 
Mines mainly attributes the increase to the briskness 
of trade as indicated by the larger number of miners 
employed, the comparative freedom from strikes, 
and the greater activity in the second half of 1911, 
in consequence of the question of a national strike 
forming the subject of discussion at that time. 
The final result is the statement that the average 
output of minerals was 331 tons per person employed 
under ground, or an increase of three tons over the 
preceding year. 

It is unfortunate that neither the general report 
on mines and quarries nor the district reports specify 
the average production of coal perunderground worker, 
although it may perhaps be impossible under existing 
conditions to differentiate between coal and certain 
other minerals raised in coal mines. As things are at 
present, the official reports enumerate the output of 
minerals from mines under the Coal Mines Regulation 
Act, and these include coal, ironstone, oil shale, fire- 
clay, &c. The quantity of minerals other than coal 
raised in 1911 was over 14,000,000 tons, and it is from 
this tonnage and the tonnage of coal brought to the 
surface that the average is struck every year. Yet, if 
it were possible to eliminate the other minerals from 
coal, it is doubtful whether the average output of 
coal throughout.the kingdom would reach 300 tons. 
In fact, the average production for all the minerals 
included as the output from mines, under the Coal 
Mines Regulation Act, was considerably less than 
this particular tonnage in 1911 in South Wales, 
Liverpool, and North Wales, and in North and East 
Lancashire. On the other hand, the other districts 
show a larger tonnage, Scotland alone occupying the 
first position, with no fewer than a mean of 415 tons 





per miner employed under ground. At the same time, 
it is a welcome indication to find that a check has been 
administered, at all events in so far as concerns last 
year, to the constant decline in the average produc. 
tion of minerals in Great Britain. As comparatively 
recently as 1906 the average per underground worker 
amounted to 374 tons; it receded to 372 tons in 
1907, 346 tons in 1908, 340 tons in 1909, and 328 tons 
in 1910, but it advanced to 331 tons in 1911, as pre- 
viously mentioned. 

The question as to whether the slight increase jn 
the average production of minerals in 1911 may be 
considered an indication that the miners have 
started to become more efficient can scarcely be 
answered in the affirmative after the experience which 
has been gained even since the end of 1905, to say 


nothing of the output in the preceding years. On the 
contrary, the improvement which took place last 
year may be solely attributed to the facts that the 
miners at the working face are becoming more 
accustomed to the use of coal-cutting machinery 


and conveyors, and that the colliery owners are 
gradually extending the use of these machines 
in order to counteract the declining efficiency of 
the workers and the increased cost of production 
due to the Eight Hours Act and other causes. For 
instance, in Scotland, where the average output per 
underground worker is the highest, several hundreds 
of coal cutters are now in operation, and the tonnage 
of machine-mined coal was the largest throughout the 
country. The next highest mean production in 
1911 was in the Yorkshire and North Midland district, 
where over five hundred cutters are in use and the 
output of machine-cut coal exceeded 5,600,000 
tons. On the other hand, the smallest number of 
cutters was employed in South Wales, and the average 
output there was also the lowest throughout the 
country. The expansion in the use of coal cutters and 
conveyors in recent years has increased the total 
quantity of machine-mined coal from 4,000,000 tons 
in 1902 to 18,306,000 tons in 1911, which alone shows 
an advance of 2,488,000 tons over the preceding year. 
In the circumstances, it is only natural to conclude that 
instead of the miners exhibiting any greater efficiency, 
the slight growth in the average production in 1911 
is entirely due to the use of machinery, and there 
can be very little doubt that a further extension in 
this direction will be rendered necessary to meet the 
increased costs of the Minimum Wage Act, the new 
Mines Act, and the National Insurance Act. 





LITERATURE. 


Modern Destructor Practice. By W. Francis Goodrich. 
London: Charles Griffin and Co., Limited. 1912. 
Price 15s. net. 

Tue author is well known from his previous works 
upon similar subjects, and the present volume 
describes the progress made in the design and use of 
destructors to date. It seems at first sight somewhat 
surprising that the chief makers of destructors have 
not been financially successful, but a great deal of 
experimental work was necessary. Guarantees impos- 
sible of fulfilment have been given time after time ; 
litigation has ensued, and in the result the makers of 
the destructors have lost heavily. 

In his first chapter the author gives a series of 
Press cuttings to prove the very bad effects upon the 
health of the community when refuse dumping on 
waste land is permitted ; rats and flies are bred in 
large numbers, the stench is abominable, and a con- 
siderable amount of disease is spread. At seaside 
resorts, where refuse is dumped at sea, a large propor- 
tion is usually washed up again on the shore, possibly 
far away from the place from which the refuse was 
originally taken. The Local Government Board now 
insists upon the installation of suitable refuse destruc- 
tors and strongly objects to rubbish tips. The author 
next describes representative types of destructors, 
pointing out that the cellular type dates back to the 
original Fryer patent of 1876; he also shows that the 
continuous-grate type has gradually come to the 
front in the last fourteen years, and has been proved 
to show a working efficiency far superior to that pre- 
viously obtained both with the best and the most 
inferior refuse. 

The Fryer type was superseded by the Warner, and 
this by the Horsfall, and then by the Beaman and 
Deas, all top-fed types, followed by Meldrum’s, the 
Sterling,and the Heenan, all of which are illustrated 
and compared. Chapter III. deals with the system 
of charging destructors, and the author discusses the 
relative advantages of top, back, and front feeding. 
He considers the back opening now in use too low to 
permit of easy working, and is distinctly in favour ot 
front feeding with the shovel. 

He considers that the disadvantages of top feed 
were due to the fact that large charges of 1} to 2 tons 
of refuse were dumped in at one time. The cost of 
the top feed type exceeds that of the back and front fed 
types, and the author is not in favour of mechanically 
charged furnaces, but believes the best results are 
to be obtained by hand firing. In Chapter IV. he 
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deals with destructors combined with sewage works, 
and makes out a good case for the combination. The 
clinker can be used to advantage in the bacterial 
treatment of sewage. He considers that far more of 
such combined plants would be in use if it were not 
for the indifference and ignorance of municipal coun- 
jllors. 

Destructors combined with electricity works forms 
the subject of Chapter V., and the author points out 
that it is seventeen years since steam from a destruc- 
tor plant was first combined with electricity works, 
and there are now upwards of seventy-six such under- 
takingsin the United Kingdom and about seventeen in 
other countries. 

Mr. Brookman, of Rochdale, considers that 20,000 
tons of refuse per annum will run a tram service 
requiring 150,000 units. Mr. Emmott is quoted as 
stating that 45 kilowatts can be got from a ton of 
refuse of fair average quality. A destructor is not 
of great service if the demand for electricity is purely 
for lighting in residential districts, but is of great use 
if there is a power load or tramway service. At 
Preston the average weight of refuse destroyed daily 
is 72 tons, and over a period of six months an average 
evaporation of 1:4 Ib. of water per pound of refuse 
has been obtained. At Hertford, with an average of 
7 to 8 tons of refuse destroyed daily, the electrical 
output averages about 60 Board of Trade units per 
ton of refuse destroyed, and it is only burned between 
3 p.m. and 10 p.m. 

The author proceeds to describe a large number of 
destructors at work in the United Kingdom, and then 
deals with specifications, very rightly objecting to the 
much too common practice of issuing mere outline 
requirements and expecting persons tendering to 
submit detailed schemes. 

Chapter TX. treats of the air supply for combustion, 
and the author considers that the most efficient steam 
jet blower uses 12 to 14 per cent. of the total water 
evaporated. He also considers the clinker produced 
by the steam jet blowers superior to that produced 
by fan blowers, and recommends that the air should be 
delivered at about 250 deg. Fah. Many very useful 
tables of results are incorporated in the work, from 
which it appears that the average cost per ton of 
refuse destroyed varies from 12-54d. to 14-12d. per 
ton, according to the type of destructor used. He also 
believes that the cost of maintenance is least with 
destructors of the continuous-grate shovel-fed type. 

The latter part of the work deals with the utilisa- 
tion of residuals. In Great Britain the percentage 
of clinker varies from 25 to 30 per cent., and to obtain 
a marketable article it must be dense, vitreous, and 
free from organic and combustible matter, and for 
this a high temperature must be maintained in the 
destructor. Clinker is now used for a number of 
purposes, including the manufacture of paving stones. 
Tins are sorted out and sent to be cleaned, de-soldered, 
and compressed at the London Electron Works, 
Horseferry-road, but the second process, detinning, 
is at present a secret one and confined to works at 


_ Essen in Germany. 


The author finally describes destructors on the 
Continent of Europe and in the Colonies. The work 
contains a great deal of valuable information, which 
could only have been obtained by an author who is 
in close touch with the present practice in this branch 
of engineering. 


An Unsinkable Titanic. By J. Bernard Walker. 
New York: Dodd, Mead and Co. 


Ir was inevitable in the nature of things that the loss 
of the Titanic should lead to a great deal of profes- 
sional reconsideration and revision, and at present 
schemes are being proposed, multitudinous in number 
and variety, relating to the construction and spacing 
of bulkheads, the provision of bulkhead decks, and 
all the other means, practicable or otherwise, by which 
a vessel’s safety at sea may be ensured. The book 
before us is an attempt to state in a popular manner 
the conditions and solution of the problem. The 
author tells us in his preface that his object has been 
to show ‘“‘ that in our eagerness to make the ocean 
liner fast and luxurious we have forgotten to make 
her safe,’’ and he advocates certain measures, basing 
himself on the example of the Great Eastern, which, 
in his opinion, will not only make a vessel safe, but, 
as indicated by his title, ‘‘ unsinkable.’’ His most 
important suggestions are the fitting of a double skin 
below the water line, longitudinal bulkheads, and the 
provision of strictly water-tight decks, especially the 
bulkhead deck. 

The title of the book raises at once the question : 
What is an unsinkable ship? It is true the author 
~-page 69—defines his conception, but the definition 
when we come to examine it leaves us much where 
we were. The term “ unsinkable,” he says, is to be 
used in an accommodated sense, and an unsinkable 
ship is one which cannot be sunk by any of the ordin- 
ary accidents of the open sea, such as those due to 
stress of water or to collision with icebergs, derelicts, 
or some other ship. The accident to the Titanic is 
clearly included in the above ; indeed, we are told 
page 2—that in spite of its stupendous results, it 
must be reckoned as merely one among the many 
risks of Transatlantic travel. From this view we 
need hardly say, we entirely dissent, and we cannot 
conceive of anyone, on a candid review of all the facts, 
coming to any other conclusion but that the circum- 





stances combining to bring about this tragedy were 
entirely exceptional. They were quite outside the 
scope of the provision of any designer, and we do 
not think that in the future he will consider it neces- 
sary to provide against them to the extent advocated 
in this book. 

On a general review of the whole book we find our- 
selves in the embarrassing position of being in hearty 
sympathy with the author’s general object, but com- 
pelled continually to qualify his statements or to 
doubt the complete effectiveness he predicates for his 
remedies. As an example of the first, take the state- 
ment already referred to in his preface, a statement 
truly Transatlantic in its scope. Now we have not 
‘“‘in our eagerness to make the ocean liner fast and 
luxurious forgotten to make her safe.”’ On the con- 
trary, more care and thought is now expended on 
the safety of large passenger vessels than at any 
previous time. This solicitude is accurately reflected 
by the figures relating to disasters at sea recently 
published in the report of the Merchant Shipping 
Advisory Committee. The immunity from accident 
disclosed therein is not a matter of luck, as the author 
states, and cannot over a sufficiently long period of time 
be conceivably regarded as fortuitous. We do not 
contend for any diminution of effort in this direction, 
but rather for an increase of it. But we do say that 
an unqualified assertion like the above is more calcu- 
lated to retard the ultimate object of the author than 
to advance it. Another apposite example of this 
fault is plainly visible in his unqualified belief in the 
complete effectiveness of his own suggestions. Their 
value must be admitted—inner skins, longitudinal 
bulkheads, bulkhead decks are intrinsically good 
things, but they are not in all cases and in all cir- 
cumstances completely effective and _ practicable. 
Take, for example, the case of an inner skin. There 
is no doubt that this has saved several ships—the 
Great Eastern is a case in point. For some accidents, 
for impacts sufficient to produce rupture of the shell, 
it may, indeed, be an important factor in restricting 
flooding. But the inner skin is in all cases rigidly 
connected to the outer by means of systems of plate 
girders, and it is easy to see that there may be many 
occasions when the force of the impact is such as not 
only to rupture the outer shell but to cause great and 
extensive damage to the floors and intercostal girders. 
These cannot be destroyed without deformation and 
rupture of the inner skin as has happened in not a 
few instances, and it is a very questionable matter 
whether the continuation of the double bottom up the 
sides of the Titanic would, in view of the circum- 
stances of the collision, have prevented the ultimate 
foundering of the vessel. While we do not think that 
the author has adequately realised the difficulty of 
making the bulkhead deck of a large liner absolutely 
water-tight, we heartily endorse his suggestions to 
carry the bulkheads as high as possible and to make 
the fore and aft coal bunkers effective for water-tight 
subdivision. The usefulness of the latter device is 
not limited by the consideration just urged in respect 
of the inner skin. They are generally too far removed 
from the side of the ship to be effectively supported 
from it, and they are consequently stiffened inde- 
pendently. There can be no doubt that, subject to 
effective arrangements being made in respect of the 
bunker doors, the long fore-and-aft bunkers of large 
liners can be made most valuable additions to the 
elements which make for safety in cases of serious 
accident. 

This is, on the whole, an interesting book. The 
author states with perspicuity what he has to say, 
and the non-technical person need have no fear of 
following him completely. It will do good in its 
insistence on the paramount value and sanctity of 
human life, in the emphasis it lays on the necessity 
for its proper safeguarding. If we have learned 
nothing else from the Titanic, we have at least learned 
this—that the price of safety—to alter somewhat a 
famous aphorism—is eternal vigilance. 





The Motor. By John Armstrong. London: Stanley 
Paul and Co. Price, 10s. 6d. net. 


In his preface the author of this publ -ation states that 
the non-professional owners and constructors of 
motor vehicles are well provided for in the matter of 
literature, but he considers that the intelligent lay- 
man has not yet received the attention which he 
deserves at the hands or pens of the author. This 
book then is intended to satisfy the craving for infor- 
mation which exists by this neglected class of the 
community. We are not quite sure that there is a 
demand for such a book on the part of the “ intelli- 
gent layman ”’ in the first place, and if it does exist 
to any extent the author has not convinced us that he 
has -been particularly successful in his endeavours, 
although much that he has written will be read with 
interest by experts in motor car design and manufac- 
ture. 

The book is divided into twenty-five chapters, 
dealing with:—The evolution of the engine; the 
design and construction of the modern motor car 
engine ; the distribution of power and balancing of 
petrol engines; observations on engine values ; 
carburation; engine control; clutches; change 
speed and driving gears ; live axles ; brakes ; wheels ; 
suspension and body work; the motor cab; the 
motor omnibus ; alcohol fuel; hot air motors; and 
the cost of car construction. On the subject of the 


motor of the future Mr. Armstrong advocates the 
claims of the double piston engine of the Brillié type, 
This design of engine provides mechanical as well as 
pressure balance, the recoil being cushioned by the 
double piston motion in each cylinder, but does it 
conform to the author’s own views of the motor car 
of the future ? He says in another paragraph, when 
speaking of other improvements, that “there is 
nothing in them to cause striking progress, nothing 
to render the motor less expensive.” The engine 
above mentioned is assuredly neither less expensive 
to construct nor more simple than the popular single 
piston engine. 

The chapter on the motor omnibus is interesting 
reading, and shows that the author is well-up in the 
subject. But we cannot agree with his views regard- 
ing the proper method of building such a vehicle. He 
suggests a self-contained power unit on a front bogie 
in combination with a large pair of trailing wheels. 
Such a system, the author maintains, would permit 
of a lower centre of gravity, obviating the propensity 
to skid, and as all the propelling machinery would 
be in front no odour of the exhaust gases would per- 
meate the interior of the carriage body. It seems to us 
that the author is only remedying one evil by the 
introduction of another. What is wanted, if possible, 
for easy riding, is larger wheels, not smaller ones, 
and the driving wheels to give the maximum of 
adhesion must carry the maximum of weight, which 
would not be the case in the author’s design. With 
regard to the disposal of the exhaust fumes, we fail 
to see that any benefit would come from the author’s 
idea. 

The book contains numerous illustrations, but 
many of these seem to be unaccompanied by descrip- 
tive matter and therefore quite unintelligible to a 
layman even if endowed with more than the average 
intelligence. As most of these illustrations have 
reference letters to help to describe the mechanism, 
the idea left on the mind of the reader is that they have 
been borrowed from other publications and “‘ dropped 
in” somewhat haphazard. 

The final chapter contains a table of “ the hundred 
best cars at a glance.” The alphabetical lists are 
set out in an unusual manner. The different types 
of cars are divided into classes on the lines of the loco- 
motive engineer’s classification of engines. For 
example, the 4-4-4 class includes cars which have four 
cylinder engines, about 4in. cylinders and four-speed 
gear-box. More than 325 models are described. 





SHORT NOTICES. 


Boiler Explosions, Collap and Mishaps. By E. J. 
Rimmer. London: Constable and Co., Limited. Price 
4s. 6d. net.—The author of this volume is both a barrister- 
at-law and an associate member of the Institute of Civil 
Engineers. His book, as might be expected, is as much 
concerned with the legal side of boiler explosions as with 
the engineering. It is broadly describable as an attempt 
to summarise the Board of Trade’s reports issued between 
1882 and 1911, relating to the causes of boiler explosions 
and the recommendations made therein for their preven- 
tion. The book opens with a section devoted to a dis- 
cussion of the legislation affecting boilers and boiler 
explosions. The second section deals with formal investi- 
* gations, the powers of a court, the procedure followed and 
the findings of the commissioners as to negligence. 
Section III. is headed ‘‘ The Cause and Prevention of 
Explosions,”’ and is by far the longest in the book. Here 
we have the commonly occuring causes of explosion 
classified under such heads as abnormal steam pressure, 
corrosion, overheating, water hammer, &c. The various 
causes and the recommendations made concerning them 
are illustrated from the Board of Trade reports, and from 
those of the engineers to the chief boiler insurance com- 
panies. Section IV. deals with the evidence of the causes 
of explosions, and in five appendices and sundry tables 
a collection is made of certain miscellaneous matters 
relating to the subject in hand. It is a book that we 
should be glad to see freely read by boiler owners. 


Oil Finding. By E. H. Cunningham Craig. London : 
Edward Arnold. Price 8s. 6d. net.—This volume is 
designed as an introduction to the geological study of 
petroleum, and as such should be of very real value to 
the student of the subject, whether he is interested in it 
from a technical or a commercial standpoint. So much 
nonsense has been written about oil and oilfields that we 
welcome this production as an earnest attempt to provide 
something of a really sound scientific and practical nature. 
Geology and not statistics is the basis of the work. The 
author was formerly a member of his Majesty’s Geological 
Survey, and has spent considerable time on the oilfields 
studying their structure and their development. He 
writes with a vigorous and clear style, and in the course 
of his work expresses many opinions on controvertible 
matters, which he, himself, does not expect to escape 
criticism. This does not in the least detract. from the 
value of the book. The volume opens with chapters on_ 
the origin, migration and underground storage of petro- 
leum. Then follow five chapters on the practical side of 
oil finding, and finally there are two chapters for beginners 
on field and indoor work. The author, we may say, is 
a firm believer in the vegetable origin of petroleum. 











WE hear that the administration of the Italian State 
Railways are now considering a scheme for the electrifica- 
tion of a great part of their lines, and for a start they pro- 
pose to electrify the line from Rome to Ancéne, which 
has a total length of 120 miles. Water power from the 
falls of Terni and Fabriano will be utilised for the genera- 
tion of the electricity, and it is stated that if the results of 
the working of this section prove satisfactory the adminis- 
tration intends to arrange for the gradual electrification of 
the whole railway system, 
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“arch” can be applied to suchaconstruction. At about 
sft, Gin. from the front tube plate a fire-brick wall, 
13in. thick and about 3ft. high, extends right across the 
full width of the fire-box, and joins up with the forward 
end of the sloping arch. Up the centre of this wall six 
3in. air ducts are formed. These air ducts terminate in 
downwardly pointing conical mouths of sheet metal, 


spaced l7in. apart, on a transverse line just in front of | 


the ashpan. The upper mouths of the air ducts are bent 
round and splayed out so as to deliver the air just beneath 
the sloping brick arch. — 4 
are ten fire-brick mixing piers, measuring 4in. across, 
12in. deep and 22in. high. Between the brick wall and 


the fire-box throat plate, three cast iron ash hoppers are | 


arranged. 
fire-brick. This whole arrangement is a combination of | 
the * Security ” and the *‘ Gaines ” brick arch, as patented 
by the American Arch Company, of New York. It is | 
claimed for these details that they secure the proper 
deflection of the gases, an improved combustion and the 
full utilisation of all parts of the fire-box heating surface. | 
The fire-bars are arranged in six sections, and can be | 
operated by power on the Franklin Railway Supply 
Company’s grate shaking system. Any one of the six | 
sections can, if so desired, be shaken separately from the | 
rest. The details of this system will be gathered from | 
the supplement. Some idea of the size of the fire-box 
and of the boiler in general is obtained from the photo- | 
graph reproduced on this page. This shows one of the 
Schenectady Works Gin. by 10in. yard engines easily 
accommodated within the capacious fire-box. 





A NEW PUMP VALVE. 


Tue difficulty experienced in lifting hot water owing to 
off filling the suction pipe and pump 
destroying 


the vapour given 


barrel and = thus the vacuum created by 





THe Encineer” 


Fig. 3 


the piston is well known. A pump is now being 
made by Royle’s Limited, Irlam, Manchester, which is 
fitted with valves of a new design invented by Mr. A. H. 
Twells, which overcome the difficulty in an ingenious 
manner. These valves are so arranged that the closing 
of the discharge valve opens the suction valve slightly 
at the moment that the piston comes to the end of its 
stroke, thus placing the pump barrel in direct communica- 
tion with the suction and obviating the necessity to create 
a sufficient vacuum to open the valves before the pump 
commences to draw water. 

The relative action of the valves will be more easily 
understood by reference to the accompanying illustrations, | 
Figs. 1 and 2. The liquid enters the pump through the 
suction branch F and round the valve A, as shown by the 
arrows, and the water expelled from the other end passes 
through the centre of the corresponding valve B, and 
escaping through the valve D, finally passes out through | 
the discharge branch G, the action of the valves in both | 
cases being controlled by means of springs shown. In | 
Fig. 2 the piston is shown at the end of its stroke, and the 
position ef the valves is that which they will occupy | 
immediately the piston completes its stroke and before | 
reversing its direction of motion. As no more water is | 
then being drawn past the valve A this closes against the 
discharge valve C by the action of the spring. It does not, 
however, seat completely round its lower end until pressure | 
is brought to bear upon it by the piston acting on the liquid | 
on the return stroke. It may also be pointed out that at | 
the moment the piston arrives at the end of the stroke | 
the discharge valve D closes upon the suction valve B, | 
leaving a small annular space M for further movement | 


on to the rigid seating. The shock due to this final seating | 





is considerably deadened by the impact of the discharge | 
It will ! 


valve on the movable suction valve just described. 


Erected above the fire-brick wall | 


The mouths of these hoppers are formed of | 


| home signals at danger, and therefore the whole length 


| the points at the west end so as to lie for the siding, and 


| light was out and the home signal light was a very poor 
| one, and he was therefore misled and did not pull up in 





| further be noted that the valve D, in finally seating itself, 
opens slightly the suction valve B, admitting water to the 
other end of the piston, and the cycle of operations pre- 
viously described is repeated. Each pair of valves is 
| fitted into a cage, which can be easily removed and 
| replaced. 
| can be better followed in the larger sectional views, Figs. 3, 
4,5, and 6. In these Fig. 3 shows the position of the dis- 
| charge valve when seated on the suction valve, which is 
| closed; Fig. 4 shows the discharge valve seated on the 
rigid seating and opening the suction valve. The same 
| relative positions will occur when the suction valve seats 
| itself against the discharge valve and just before the latter 
is lifted. Fig. 5 shows the discharge valve open during the 
stroke of the pump, and Fig. 6 shows the suction valve 
full open. 

It will be gathered from the foregoing that the pump 
is able to draw a barrelful of water at each stroke, but 
a small proportion of this water passes back into the 
suction. 











THREE RAILWAY ACCIDENTS. 


Duriné the last five weeks or so there have been three 
serious railway accidents, two of them being fatal. As 
in the first the driver has been committed for trial on a 
charge of manslaughter and as in the second fatal accident 
the driver has not yet given his evidence before the coroner, 
comment in either case is undesirable. The third accident 
was not so serious in its results, but raises the whole 
question of the safety of travel on the underground 
railways of London. The driver, however, was so seriously 
injured in this case that the Board of Trade inquiry has 
had to be postponed until he is convalescent. Comment 
here is also urdesirable. It must therefore suffice for 
the present if the facts of each accident are put upon 
record, 

The first of these mishaps occurred on August 5th at 


The extent of the movements of the valves | 


| passengers were injured and one killed. The driver of 


the light engine was also badly hurt, so much so that he 
has not yet given his evidence before the coroner. As 
the line is protected by “ lock-and-block,” an error on 
the part of the signalmen concerned is hardly likely to 
have arisen, and therefore it would seem as though the 
driver had run by his signal under a misapprehension as 
to the line on which he was travelling. 

The third accident was a collision, and occurred on 


Wednesday night, the 4th inst., at Caledonian-road, 
on the Great Northern, Piccadilly and Brompton 
Tube. While a south-bound train was standing in the 


station it was run into by another. The line is protected 
by automatic signals, and train control is provided so that 
should a driver overrun a signal, the brakes are auto- 
matically applied. The signal in this case should have 
been at danger, and the second train should have been 
pulled up. As we remarked above, the driver’s version 
has not yet been publicly given, but as Colonel Yorke’s 
inquiry is being held in public, this evidence will soon be 
available, and until then we will withhold any comments. 
We must, however, remark that, from the inquiries 
we have made, we are satisfied that the travelling public 
need have no uneasiness as to the reliability of the signal 
system in use on the Tubes. 





THE FORWARD MOVEMENT IN COPPER. TIN, 
AND SPELTER. 

ENGINEERS who have occasion to use copper, tin and 
spelter, and who may have been buying only from hand 
to mouth lately, in consequence of the upward trend 
of prices, would probably do well to consider the advisa- 
bility of purchasing now upon a somewhat more liberal 
seale, since the reaction which they have been waiting 
for appears to be as far off as ever, the tendency of these 
metals being still in an onward direction. There appears 











Fig. 4 


TWELLS’ PUMP FOR HOT LIQUIDS 


Lombardstown, the first station west of Mallow on the 
line to Killarney, Great Southern and Western of Ireland. 

Lombardstown is on a single line of railway, and is 
apparently not laid out for two passenger trains to pass 
each other. The train in question was a return excursion 
from Killarney to North Wall, Dublin. It had to cross 
an ordinary train in the opposite direction at I umbards- 
town, and this fact was clearly shown in tle printed 
instructions issued to the station and train staff as to the 
running of the special train. The ordinary train arrived 
first, and the signalman kept it outside the station, and 
he also retained his signals at danger against the special. 
In so doing he was working to rule, as he kept both his 


of the station would have separated the two trains. In 
order also to provide ‘“‘ junction working” the man set 


thereby provide an overrun should the special train 
pass the signal. According to the evidence given by the 
driver of the train from Killarney the distant signal 


time, and as the points lay for the siding the train was 
turned into it. The speed was apparently unsuitable 
for taking the connection, the engine was derailed and 
some carriages which followed were damaged. Among 





the passengers who were injured was one man who sub- 
sequently died in the infirmary, in relation to whom the 
coroner’s jury have returned a verdict of manslaughter | 
against the driver, who has been committed to the Cork | 
Assizes. | 
The second accident occurred at Vauxhall, on the | 
London and South-Western Railway, on the 29th ult. 
While a train stood on the up through line having the 
tickets collected, it was run into by a light engine. Several 











to be every likelihood of these non-ferrous metals con- 
stituting a very strong market during the remainder of 
the autumn, and throughout the winter. Unless, therefore, 
engineers and other consumers are willing to face even 
higher prices than at present, they would be acting wisely 
—as far as can be at present estimated—in getting in 
good supplies to tide them over the next few months. 
Fluctuations there probably will be, forJithese metals 
are seldom free from them, but the average level of prices, 
high enough at present in all conscience, is likely to go 
still higher. Another matter to which attention should 
be given is an increase of charges for such engineering 
goods as entail the consumption of these metals, including 
electrical apparatus of various kinds, copper wire, steam 
fittings and a variety of shipbuilding and railway require- 
ments. The branches of manufacture which entail the 
use of brass and copper and other non-ferrous metals, 
are every year becoming more numerous, so that larger 
and larger quantities of expensive metals and alloys 
have to be employed; but we should like to see members 
of the engineering and allied industries more ready than 
they are to pass on to customers the increased expense 
which this state of affairs entails. Generally speaking, 
engineers’ stores and equipment are not keeping pace in 
the market with the increased cost of production. Higher 
prices than are at present current ought assuredly to be 
obtained by engineers who produce this class of goods for 
the trade. 

Advices from America with regard to copper are en- 
couraging, and prospects generally are satisfactory from 
the point of view of copper producers. The shipments 
from America during a recent week were 8217 tons fine, 
making a total this year, up to then, of 226,914 tons, as 
compared with 215,021 tons for the corresponding period 
of last year, or an improvement of 11,893 tons, Chili 
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bars, cash, were quoted a little while ago £79 10s. to 
£79 15s., or an advance upon a month previously of 
£1 17s. 6d. Certainly the position is much stronger than 
this time last year. The price then was only £56 2s. 6d., 
so that the present average shows the enormous augmenta- 
tion on the year of £23 12s. 6d. Moreover, the total 
European visible supply, which was then 85,364 tons, 
is now only 50,332 tons, or a reduction of 35,032 tons. 
No wonder the market is firm and advancing, and that 
the copper share market is also rising because of the 
encouraging outlook for the metal. 

Tin has also been going up considerably of late. When 
September opened, fine foreign, cash, was being quoted 
£210 15s. to £211 15s., or an advance upon a month 
previously of £12 per ton. And since then quotations 
have risen by nearly £8 per ton. Heavy purchases 
have been made by tin-plate manufacturers, many 
of whose works are booked for several months ahead. 
Spelter is also dear and advancing, and is in great request 
by makers of galvanised sheets, whose foreign orders are 
large and increasing. Altogether, the non-ferrous metals 
are looking very healthy and promising just now, from the 
standpoint of producers. 





THE CALORIC THEORY OF HEAT.* 


PROFESSOR CALLENDAR, in opening his address, 
referred in fitting terms to four distinguished members 


—Professor George Chrystal, Mr. John Brown, 
F.R.S., Dr. William Sutherland, and Professor 


Osborne Reynolds—which the Association had lost 
since its last meeting. He then very briefly reviewed 
the year’s work in mathematical and physical science, 
and finally took up the subject of the caloric theory 
of heat. His remarks on this subject are given 
below in a slightly condensed form. 


1 propose to consider on the present occasion some of our 
fundamental ideas with regard to the nature of heat, and in 
particular to suggest that we might with advantage import into 
our modern theory some of the ideas of the old caloric or material 
theory which has for so long a time been forgotten and discre- 
dited. In so doing I may appear to many of you to be taking a 
retrograde step, because the caloric theory is generally repre- 
sented as being fundamentally opposed to the kinetic theory 
and to the law of the conservation of energy. I would, there- 
fore. remark at the outset that this is not necessarily the case, 
provided that the theory is rightly interpreted and applied in 
accordance with experiment. Mistakes have been made on 
both theories, but the method commonly adopted of selecting 
all the mistakes made in the application of the caloric theory, and 
contrasting them with the correct deductions from the kinetic 
theory, has created an erroneous impression that there is some- 
thing fundamentally wrong about the caloric theory, and that 
it is in the nature of things incapable of correctly representing 
the facts. I shall endeavour to show that this fictitious anta- 
gonism between the two theories is without real foundation. 
They should rather be regarded as different ways of describing 
the same phenomena. Neither is complete without the other. 
The kinetic theory is generally preferable for elementary expo- 
sition, and has come to be almost exclusively adopted for this 
purpose ; but in many cases the caloric theory would have the 
advantage of emphasising at the outset the importance of 
fundamental facts which are too often obscured in the prevailing 
method of treatment. 

The explanation of the development of heat by friction was one 
of the earliest difficulties encountered by the caloric theory. 
One explanation, maintained by Cavendish and others, was 
simply that caloric was generated de novo by friction in much 
the same way as electricity. Another explanation, more com- 
monly adopted, was that the fragments of solid, abraded in such 
operations as boring cannon, had a smaller capacity for heat 
than the original material. Caloric already existing in the 
substance was regarded as being squeezed or ground out of it 
without any fresh caloric being actually generated. The prob- 
ability of the second explanation was negatived by the cele- 
brated experiments of Rumford and Davy, who concluded that 
friction did not diminish the capacities of bodies for heat, and 
that it could not be a material substance because the supply 
obtainable by friction appeared to be inexhaustible. Rumford 
also showed that no increase of weight in a body when heated 
could be detected by the most delicate apparatus available in 
his time. Caloric evidently did not possess to any marked 
extent the properties of an ordinary ponderable fluid ; but if it 
had any real existence and was not merely a convenient mathe- 
matical fiction, it must be something of the same nature as the 
electric fluids, which had already played so useful a part in the 
description of phenomena, although their actual existence as 
physical entities had not then been demonstrated. Heat, as 
Rumford and Davy maintained, might be merely a mode of 
motion or a vibration of the ultimate particles of matter, but 
the idea in this form was too vague to serve as & basis of measure- 
ment or calculation. The simple conception of caloric, as a 
measureable quantity of something, sufficed for many purposes, 
and led. in the hands of Laplace and others to correct results for 
the ratio of the specific heats, the adiabatic equation of gases, 
and other fundamental points of theory, though many problems 
in the relations of heat and work remained obscure. 

The greatest contribution of the caloric theory to thermo- 
dynamics was the production of Carnot’s immortal “ Reflections 
on the Motive Power of Heat.” It is one of the most remark- 
able illustrations of the undeserved discredit into which the 
caloric theory has fallen, that this work, the very foundation 
of modern thermodynamics, should still be misrepresented, and 
its logie assailed, on the ground that much of the reasoning is 
expressed in the language of the caloric theory. In justice to 
Carnot, even at the risk of wearying you with an oft-told tale, 
I cannot refrain from taking this opportunity of reviewing the 
essential points of his reasoning, because it affords incidentally 
the best introduction to the conception of caloric, and explains 
how a quantity of caloric is to be measured. 

At the time when Carnot wrote, the industrial importance of 
the steam engine was already established, and the economy 
gained by expansive working was generally appreciated. The 
air engine, and a primitive form of the internal combustion 
engine, had recently been invented. On account of the high 
value of the latent heat of steam it was confidently expected that 
more work might be obtained from a given quantity of heat or 
fuel by employing some other working substance, such as alcohol 
or ether, in place of steam. Carnot set himself to investigate 
the conditions under which motive power was obtainable from 
heat, how the efficiency was limited, and whether other agent~ 
were preferable to steam. These were questions of immediate 
practical importance to the engineer, but the answer which 
Carnot found embraces the whole range of science in its ever 
widening scope. 

In discussing the production of work from heat it is necessary, 
as Carnot points out, to consider a complete series or cycle of 
operations in which the working substance and all parts of the 
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engine are restored on completion of the cycle to their initial 
state. Nothing but heat, or its equivalent fuel, may be supplied 
to the engine. Otherwise part of the motive power obtained 
might be due, not to heat alone, but to some change in the work- 
ing substance, or in the disposition of the mechanism. Carnot 
here assumes the fundamental axiom of the cycle, which he 
states as follows: ‘‘ When a body has undergone any changes, 
and after a certain number of transformations, is brought back 
identically to its original state, considered relatively to density, 
temperature, and mode of aggregation, it must contain the 
same quantity of heat as it contained originally.” This does 
not limit the practical application of the theory, because all 
machines repeat a regular series of operations, which may be 
reduced in theory to an equivalent cycle in which everything 
is restored to its initial state. 

The most essential feature of the working of all heat engines, 
considered apart from details of mechanism, is the production of 
motive power by alternate expansion or contraction, or heating 
and cooling of the working substance. This necessitates the 
existence of a difference of temperature, produced by combustion 
or otherwise, between two bodies, such as the boiler and con- 
denser of a steam engine, which may be regarded as the source 
and sink of heat respectively. Wherever a difference of tem- 
perature exists it may be made a source of motive power, and 
conversely, without difference of temperature, no motive power 
can be obtained from heat by a cyclical or continuous process. 
Krom this consideration Carnot deduces the simple and sufli- 
cient rule for obtaining the maximum effect: ‘In order to 
realise the maximum effect it is necessary that in the process 
employed there should not be any direct interchange of heat 
between bodies at sensibly different temperatures.” Direct 
transference of heat between bodies at sensibly different tem- 
peratures would be equivalent to wasting a difference of tem- 
perature which might have been utilised for the production of 
motive power. Equality of temperature is here assumed as the 
limiting condition of thermal equilibrium, such that an infini- 
tesimal difference of temperature will suffice to determine_the 
flow of heat in either direction. An engine satisfying Carnot’s 
rule will be reversible so far as the therma! operations are con- 
cerned. Carnot makes use of this property of reversibility in 
deducing his formal proof that an engine of this type possesses 
the maximum efficiency If in the usual or direct method of 
working such an engine takes a quantity of heat Q from the 
source, rejects heat to the condenser, and gives a balance of 
useful work W per cycle, when the engine is reversed and supplied 
with motive power W per cycle it will in the limit take the same 
quantity of heat from the condenser as it previously rejected, and 
return to the source the same quantity of heat Q as it took from 
it when working direct. All such engines must have the same 
efficiency—measured by the ratio W,Q of the work done to the 
heat taken from the source—whatever the working substance, 
provided that they work between the same temperature limits. 
For, if this were not the case, it would be theoretically possible, 
by employing the most efficient to drive the least efficient 
reversible engine backwards, to restore to the source all the heat 
taken from it, and to obtain a balance of useful work without 
the consumption of fuel, a result sufficiently improbable to serve 
as the basis of a formal proof. Carnot thus deduces his famous 
principle, which he states as follows: “‘The motive power 
obtainable from heat is independent of the agents set at work to 
realise it. It quantity is fixed solely by the temperatures 
between which in the limit the transfer of heat takes place.” 

Objection is commonly taken to Carnot’s proof, on the ground 
that the combination which he imagines might produce a balance 
of useful work without infringing the principle of conservation 
of energy or constituting what we fiow understand as perpetual 
motion of the ordinary kind of mechanics. It has become the 
fashion to introduce the conservation of energy in the course of 
the proof, and to make a final appeal to some additional axiom. 
Any proof of this kind must always be to some extent a matter 
of taste ; but since Carnot’s principle cannot be deduced from 
the conservation of energy alone, it seems a pity to complicate 
the proof by appealing to it. For the particular object in view 
the absurdity of a heat engine working without fuel appears to 
afford the most appropriate improbability which could be 
invoked. The final appeal must be to experiment in any case. 
At the present time the experimental verification of Carnot’s 
principle in its widest application so far outweighs the validity 
of any deductive proof that we might well rest content with the 
logic that satisfied Carnot instead of confusing the issue by dis- 
puting his reasoning. 

Carnot himself proceeded to test his principle in every possible 
way by comparison with experiment as far as the scanty data 
available in his time would permit. He also made several 
important deductions from it, which were contrary to received 
opinion at the time, but have since been accurately verified. 
He appears to have worked out these results analytically in the 
first instance, as indicated by his footnotes. and to have trans- 
lated his equations into words in the text for the benefit of his 
non-mathematical readers. In consequence of this some of bis 
most important conclusions appear to have been overlooked or 
attributed to others. Owing to want of exact knowledge of 
the properties of substances over extended ranges of tempera- 
ture, he was unable to apply his principle directly in the general 
form for any temperature limits. We still labour to a less extent 
under the same disability at the present day. He showed, 
however, that a great simplification was effected in its applica- 
tion by considering a cycle of infinitesimal range at any tem- 
perature ¢. In this simple case the principle is equivalent to 
the assertion that the work obtainable from a unit of heat per 
degree fall—or degree range of the cycle—at a temperature /¢, 
is some function F’t of the temperature—generally known as 
Carnot’s function—which must be the same for all substances 
at the same temperature. From the rough data then available 
for the properties of steam, alcohol and air he was able to calcu- 
late the numerical values of this function in kilogrammetres of 
work per kilocalorie of heat at various temperatures between 
0 deg. and 100 deg. Cent., and to show that it was probably the 
same for different substances at the same temperature within 
the limits of experimental error. For the vapour of alcohol at 
its boiling point 78.7 deg. Cent., he found the value F’t = 1.230 
kilogrammetre per kilocalorie per degree fall. For steam at 
the same temperature he found nearly the same value, namely, 
F’t = 1.212. Thus no advantage in point of efficiency could 
be gained by employing the vapour of alcohol in place of steam. 
He was also able to show that the work obtainable from a kilo- 
calorie per degree fall probably diminished with rise of tempera- 
ture, but his data were not sufficiently exact to indicate the law 
of the variation. 

The equation which Carnot employed in deducing the numeri- 
cal values of his function from the experimental data for steam 
and alcohol is simply the direct expression of his principle as 
applied to a saturated vapour. It is now generally known as 
Clapeyron’s equation, because Carnot did not happen to give 
the equation itself in algebraic form, although the principle and 
details of the calculation were most minutely and accurately 
described. In calculating the value of his function for air Carnot 
made use of the known value of the difference of the specific 
heats at constant pressure and volume. He showed that this 
difference must be the same for equal volumes of all gases 
measured under the same temperature and pressure, whereas 
it had always previously been assumed that the ratio—not the 
difference— of the specific heats was the same for different gases. 
He also gave a general expression for the heat absorbed by a 
gas in expanding at constant temperature, and showed that it 
must bear a constant ratio to the work of expansion. These 
results were verified experimentally some years later, in part 
by Dulong and more completely by Joule, but Carnot’s theo- 
retical prediction has generally been overlooked, although it 
was of the greatest interest and importance. The reason of 
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expressions contained the unknown function F’é of the tempera. 
ture, the form of which could not be deduced without making 
some assumptions with regard to the nature of heat and the 
scale on which temperature should be measured. 

it was my privilege to discover a few years ago that Carnot 
himself had actually given the correct solution of this funda. 
mental problem in one of his most important footnotes, where jt 
had lain buried and unnoticed for more than eighty years, He 
showed by a most direct application of the caloric theory that 
if temperature was measured on the scale of a perfect gas—w hic}, 
is now universally adopted—the value of his function F’¢ on 
the caloric theory would be the same at all temperatures and 
might be represented simply by a numerical constant A— ur 
s sxpchandeel oquicuiaes ”— depending on the units adopted for 
work and heat. In other words, the work W done by a quantity 
of caloric Q in a Carnot cycle of range T to Ty on the gas scale 
would be represented by the simple equation 3 

W = AQ(T—y) 

It is at once obvious that this solution, obtained by Carnot 
from the caloric theory, so far from being inconsistent with the 
mechanical theory of heat, is a direct statement of the law of 
conservation of energy as applied to the Carnot cycle. If the 
lower limit Ty of the cycle is taken at the absolute zero of the 
gas thermometer, we observe that the maximum quantity of 
work obtainable from a quantity of caloric Q at a temperature 
T is simply A Q'T, which represents the absolute value of the 
energy carried by the caloric taken from the source at the tem- 
perature T. The energy of the caloric rejected at the tempura. 
ture Ty is AQ 'T,. The external work done is equal to the diiler- 
ence between the quantities of heat energy supplied and rejecied 
in the cycle. 

The analogy which Carnot himself employed in the interpreta- 
tion of this equation was the oft-quoted analogy of the water- 
fall. Caloric might be regarded as possessing motive power or 
energy in virtue of elevation of temperature just as water may 
be said to possess motive power in virtue of its head or pressure, 
The limit of motive power obtainable by a reversible motor in 
either case would be directly proportional to the head or {all 
measured on a suitable scale. Caloric itself was not motive 
power, but must. be regarded simply as the vehicle or carrier 
of energy, the production of motive power from caloric depending 
essentially (as Carnot puts it) not on the actual consumption 
of caloric, but on the fall of temperature available. The measure 
of a quantity of caloric is the work done per degree fall, which 
corresponds with the measure of a quantity of water by weight, 
?.e., in kilogrammetres per metre fall. 

That Carnot did not pursue the analogy further, and deduce 
the whole mechanical] theory of heat from the caloric theory, is 
hardly to be wondered at if we remember that no applications 
of the energy principle had then been made in any department 
of physics. He appears, indeed, at a later date to have cauyhit 
a glimpse of the general principle when he states that ‘* motive 
power—his equivalent for work or energy—changes its form 
but is never annihilated.” It is clear from the posthumous 
notes of his projected experimental work that he realised how 
much remained to be dene on the experimental side, especially 
in relation to the generation of caloric by friction and the waste 
of motive power by conduction of heat, which appeared to him 
—in 1824—“ almost inexplicable in the present state of the 
theory of heat.” ; 

One of the points which troubled him most in the application 
of the theoretical result that the work obtainable from a quantity 
of caloric was simply proportional to the fall of temperature 
available, was that it required that the specific heat of a pertect 
gas should be independent of the pressure. This was incon- 
sistent with the general opinion prevalent at the time, and with 
one solitary experiment by Delaroche and Bérard, which appeared 
to show that the specific heat of a gas diminished with increase 
of pressure, and which had been explained by Laplace as a 
natural consequence of the caloric theory. Carnot showed that 
this result did not necessarily follow from the caloric theory, 
but the point was not finally decided in his favour until the 
experiments of Regnault, first published in 1852, established the 
correct values of the specific heat of gases and proved that they 
were practically independent of the pressure. ‘ 

Another point which troubled Carnot was that, according to 
his calculations, the motive power obtainable from a kilocalorie 
of heat per degree fall appeared to diminish with rise of tempera- 
ture, instead of remaining constant. This might have been due 
to experimental errors, since the data were most uncertain. 
But if he had lived to carry out his projected experiments on 
the quantity of motive power required to produce one unit of 
heat, and had obtained the result, 424 kilogrammetres per kilo- 
calorie, subsequently found by Joule, he could hardly have 
failed to notice that this was the same—within the limits of 
experimental error—as the maximum work A Q'T obtainable 
from the kilocalorie according to his equation. (This is seen 
to be the case whgn the values cabeubosed by Carnot per degree 
fall at different temperatures were multiplied by the absolute 
temperature in each case, E.g., 1.212 kilogrammetres per 
degree fall with steam at 79 deg. Cent. or 352 deg. Abs. 1.212 
352 = 426 kilogrammetres.) The origin of the apparent dis- 
crepancy between theory and experiment lay in the tacit assump- 
tion that the quantity of caloric in a kilocalorie was the same 
at different temperatures. There were no experiments at that 
time available to demonstrate that the caloric measure of heat 
as work per degree fall implied in Carnot’s principle or more 
explicitly stated in his equation, was not the same as the calori- 
metric measure obtained by mixing substances at different 
temperatures. Even when the energy principle was established 
its exponents failed to perceive exactly where the discrepancy 
between the two theories lay. In reality both were correct, I! 
fairly interpreted in accordance with experiment, but they de- 
pended on different methods of measuring a quantity of heat, 
which, so far from being inconsistent, were mutually comple- 
mentary. 

The same misconception, in a more subtle and insidious form, 
is still prevalent in such common phrases as the following : 
“‘ We now know that heat is a form of energy and not a material 
fluid.” The experimental fact underlying this statement !s 
that our ordinary methods of measuring quantities of heat in 
reality measure quantities of thermal energy. When two sub- 
stances at different temperatures are mixed the quantity remain- 
ing constant, provided that due allowance is made for external 
work done and for external loss of heat, is the total quantity 
of energy. Heat is a form of energy merely because the thing 
we measure and call heat is really a quantity of energy. Apart 
from considerations of practical convenience, we might equally 
well have agreed to measure a quantity of heat in accordance 
with Carnot’s principle, by the external work done in a cycle per 
degree fall. eat would then not be a form of energy, but 
would possess all the properties postulated for caloric. The 
caloric measure of heat follows directly from Carnot’s principle, 
just as the energy measure follows from the law of conservation 
of energy. But the term heat has becom: so closely associated 
with the energy measure that it is necessary to employ a different 
term, caloric, to denote the simple measure of a quantity of 
heat as opposed to a quantity of heat energy. The measurement 
of heat as caloric is precisely — to the measure of elec- 
tricity as a quantity of electric fluid. In the case of electricity 
the quantity measure is more familiar than the energy measure, 
because it is generally simpler to measure electricity by its 
chemical and magnetic effects as a quantity of fluid than as a 
quantity of energy. The units for which we pay by electric 
meter, however, are units of energy, because the energy supplied 
is the chief factor in determining the cost of production, although 
the actual quantity of fluid supplied has a good deal to do with 
the cost of distribution. Both methods of measurement are 
just as important in the theory of heat, and it seems a great pity 
that the natural measure of heat quantity is obscured in the 
elementary stages of exposition by regarding heat simply as 
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y. ‘The inadequacy of such treatment makes 
itself severely felt in the later stages. : ; 

Since Carnot’s principle was adopted without material modi- 
fication into the mechanical theory of heat, it was inevitable 
that Carnot’s caloric and his solution for the work done in a finite 
cycle should sooner or later be rediscovered. Caloric reappeared 
first as the “ thermo-dynamic function ” of Rankine and as the 
* equivalence value of a transformation” in the equations of 
Clausius ; but it was meenee rather as the quotient of heat 
energy by temperature then as possessing any special physical 
significance. At a later date, when its importance was more 
fully recognised, Clausius gave it the name of entropy, and 
established the important property that its total quantity 
remained constant in reversible heat exchanges, but always 
increased in an irreversible process. Any process involving a 
decrease in the total quantity of entropy was impossible. 
Equivalent propositions with regard to the possibility or im- 
possibility of transformations had previously been stated by 
Lord Kelvin in terms of the dissipation of available energy. 
But, since Carnot’s solution had been overlooked, no one at 


so much ener; 


the time seems to have realised that entropy was simply Carnot’s 
ealoric under another name, that heat could be measured other- 
wise than as energy, and that the increase of entropy in any 


irreversible process was the most appropriate measure of the quan- 
tity of heat generated. Energy so far as we know must always 
he associated with something of a material nature acting as 
carrier and there is no reason to believe that heat energy is an 
exception to this rule. The tendency of the kinetic theory 
has always been to regard entropy as a purely abstract mathe- 
matical function relating to the distribution of the energy, but 
having no physical existence. ‘Thus it is not a quantity of any- 
thing in the kinetic theory of gases, but merely the logarithm 
of the probability of an arrangement. In a similar way, some 
twenty years ago the view was commonly held that electric 
phenomena were due merely to strains in the ether, and that the 
electric fluids had no existence except as a convenient means 
of mathematical expression. Recent discoveries have enabled 
us to form a more concrete conception of a charge of electricity, 
which has proved invaluable as a guide to research. Perhaps 
it is not too much to hope that it may be possible to attach a 
similar conception with advantage to caloric as the measure of a 
quantity of heat. 

It has generally been admitted in recent years that some inde- 
pendent measure of heat quantity as opposed to heat energy 
is required, but opinions have differed widely with regard to 
the adoption of entropy as the quantity factor of heat. Many 
of these objections have been felt rather than explicitly stated, 
and are therefore the more difficult to answer satisfactorily. 
Others arise from the difficulty of attaching any concrete 
conception of a quantity of something to such a vague and 
shadowy mathematical function as entropy. The answer 
to the question, ‘‘ What is caloric ?”’ must necessarily be of a 
somewhat speculative nature. But it is so necessary for the 
experimentalist to reason by analogy from the seen to the unseen 
that almost any answer, however crude, is better than none at 
all. The difficulties experienced in regarding entropy as a 
measure of heat quantity are more of an academic nature, 
but may be usefully considered as a preliminary in attempting 
to answer the more fundamental question. 

The first difficulty felt by the student in regarding caloric 
as the measure of heat quantity is that when two portions of 
the same substance, such as water, at different temperatures, 
are mixed, the quantity of caloric in the mixture is greater than 
the sum of the quantities in the separate portions. The same 
difficulty was encountered by Carnot from the opposite point 
of view. The two portions at different temperatures repre- 
sented a possible source of motive power. ‘The question which 
he asked himself may be put as follows :—-“‘ If the total quantity 
of caloric remained the same when the two portions at different 
temperatures were simply mixed, what had become of the motive 
power wasted ?”’ The answer is that caloric is generated, 
and that the quantity generated is such that its energy is the 
precise equivalent of the motive power which might have been 
obtained if the transfer of heat had been effected by means of 
a perfect engine working without generation of caloric. The 
caloric generated in wasting a difference of temperature is the 
necessary and appropriate measure of the quantity of heat 
obtained by the degradation of available motive power into the 
less available or transformable variety of heat energy. 

‘The process by which caloric is generated in mixing substances 
at different temperatures, or in other cases where available motive 
power is allowed to run to waste, are generally of so turbulent 
a character that the steps of the process cannot be followed, 
although the final result can be predicted under given conditions 
from the energy principle. Such processes could not be expected 
a prioré to throw much light on the nature of caloric. The 
familiar process of conduction of heat through a body, the parts 
ot which are at different temperatures, while equally leading 
to the generation of a quantity of caloric equivalent to the motive 
power wasted, affords better promise of elucidating the nature 
of caloric, owing to the comparative simplicity and regularity 
of the phenomena, which permit closer experimental study. 
The earliest measurements of the relative conducting powers of 
the metals for heat and electricity showed that the ratio of the 
thermal! to the electric conductivity was nearly the same for all 
the pure metals, and suggested that in this case the carriers of 
heat and electricity were the same. Later and more accurate 
experiments showed that the ratio of the conductivities was not 
constant, but varied nearly as the absolute temperature. At 
first sight, this -might appear to suggest a radical difference 
between the two conductivities, but it results merely from the 
jact that heat is measured as energy in the definition of thermal 
conductivity, whereas electricity is measured as a quantity of 
fluid. If thermal conductivity were defined in terms of caloric 
or thermal fluid, the ratio of the two conductivities would be 
constant with respect to temperature almost, if not quite, 
within the limits of error of experiment. On the hypothesis 
that the carriers are the same for electricity and heat, and that 
the kinetie energy of each carrier is the same as that of a gas 
molecule at the same temperature, it becomes possible, on the 
analogy of the kinetic theory of gases, to calculate the actual 
value of the ratio of the conductivities. The value thus found 
agrees closely in magnitude with that given by experiment, 
and may be regarded as confirming the view that the carriers 
are the same. although the hypotheses and analogies invoked 
are somewhat speculative. i‘ 

When the electrons or corpuscles of negative electricity were 
discovered it was a natural step to identify them with the carriers 
of energy, and to imagine that a metal contained a large number 
of such corpuscles, moving in all directions, and colliding with 
each other and with the metallic atoms, like the molecules of 
& gas on the kinetic theory. If the mass of each carrier were 
17700 of that of an atom of hydrogen, the velocity at 0 deg. 
Cent. would be about 60 miles a second, and would be of the 
tight order of magnitude to account for the observed values 
of the conductivities of good conductors, on the assumption 
that the number of negative corpuscles was the same as the 
number of positive metallic atoms. and that the mean free path 
of each corpuscle was of the same order as the distance between 
the atoms. The same hypothesis served to give a qualitative 
account of thermo-electric phenomena, such as the Peltier and 

homson effects, and of radiation and absorption of heat, 
though in a less satisfactory manner When extended to give 
& consistent account of all the related phenomena, it would 
appear that the number of free corpuscles required is too large 
to be reconciled, for instance, with the observed values of the 
Specific heat, on the assumption that each corpuscle possesses 
energy of translation equal to that of a gas molecule at the same 
temperature. 

Sir J. J. Thomson has, accordingly, proposed and discussed 
another possible theory of metallic conduction, in which the 





neutral electric doublets present in the metal are supposed to 
be continually interchanging corpuscles at a very he h rate. 
Under ordinary condition these interchanges take = in- 
differently in all directions, but under the action of an electric 
field the axes of the doublets are supposed to become more or less 
oriented, as in the Grotthus chain hypothesis of electrolytic 
conduction, producing a general drift or current proportional 
to the field. This hypothesis, though tiatanienhig different 
from the preceding or more generally accepted view, appears 
to lead to practically the same relations, and is in some ways 
preferable, as suggesting possible explanations of difficulties 
encountered by the first theory in postulating so large a number 
of free negative corpuscles. On the other hand, the second 
theory requires that each neutral doublet should be continually 
ejecting corpuscles at the rate of about 10! per second. There 
are probably elements of truth in both theories, but, without 
insisting too much on the exact details of the process, we may 
at least assert with some confidence that the corpuscles of caloric 
which constitute a current of heat in a metal are very closely 
related to the corpuscles of electricity, and have an equal right 
to be regarded as constituting a material fluid possessing an 
objective physical existence. 

One of the oldest difficulties of the material theory of heat 
is to explain the process of the production of heat by friction. 
The application of the general principle of the conservation of 
energy leads to the undoubted conclusion that the thermal 
energy generated is the equivalent of the mechanical work 
spent in friction, but throws little or no light on the steps of the 
process and gives no information with regard to the actual 
nature of the energy produced in the form of heat. It follows 
from the energy principle that the quantity of caloric generated 
in the process is such that its total energy at the final tempera- 
ture is equal to the work spent. If a quantity of calorie repre- 
sents so many neutral molecules of electricity, one cannot help 
asking where they came from and how they were produced. 
It is certain that in most cases of friction, wherever slip occurs, 
some molecules are torn apart, and the work spent is represented 
in the first instance by the separation of electric ions. Some 
of these ions are permanently separated as frictional electricity, 
and can be made to perform useful work ; but the majority 
recombine before they can be effectively separated, leaving only 
their equivalent in thermal energy. The recombination of 
two ions is generally regarded simply as. reconstituting the 
original molecule at a high temperature, but in the light of recent 
discoveries we may perhaps go a step further. It is generally 
admitted that X or y rays are produced by the sudden stoppage 
of a charged corpuscle, and Lorentz, in his electron theory 
of radiation, has assumed that such is the case however low the 
velocity of the electron. A similar effect must occur in the 
sudden stoppage of a pair of ions rushing together under the 
influence of their mutual attraction. Rays produced in this 
way would be of exceedingly soft or absorbable character, 
but they would not differ in kind from those produced by elec- 
trons, except that their energy, not exceeding that of a pair of 
ions, would be too small to produce ionisation, so that they could 
not be detected in the usual way. If the X rays are corpuscular 
in their nature, we cannot logically deny the corpuscular 
character even to the slowest moving rays. We know that 
X rays continually produce other X rays of lower velocity. 
The final stage is probably reached when the average energy 
of an’ X corpuscle or molecule of caloric is the same as that of a 
gas molecule at the same temperature, and the number of mole- 
cules of caloric generated s such that their total energy is equal 
to the work originally spent in friction. 

In this connection it is interesting to note that Sir. J. J. 
Thomson, in a recent paper on “ Jonisation by Moving Particles,” 
has arrived, on other grounds, at the conclusion that the character 
of the radiation emitted during the recombination of the ions 
will be a series of pulses, each pulse containing the same amount 
of energy and being of the same type as very soft X rays. If 
the X rays are really corpuscular, these definite units or quanta 
of energy generated by the recombination of the ions bear a 
close resemblance to the hypothetical molecules of caloric. 

It may be objected that in many cases of friction, such as 
internal or viscous friction in a fluid, no electrification or ionisa- 
tion is observable, and that the generation of caloric cannot in 
this case be attributed to the recombination of ions. It must, 
however, be remarked that the generation of a molecule of caloric 
requires less energy than the separation of two ions; that, 
just as the separation of two ions corresponds with the breaking 
of a chemical bond, so the generation of one or more molecules 
of caloric may correspond with the rupture of a physical bond, 
such as the separation of a molecule of vapour from a liquid or 
solid. The assumption of a molecular constitution for caloric 
follows almost of necessity from the molecular theories of matter 
and electricity, and is not inconsistent with any well-established 
experimental facts. On the contrary, the many relations which 
are known to exist between the specific heats of similar sub- 
stances and also between the latent heats would appear to 
lead naturally to a molecular theory of caloric. For instance, 
it has often been noticed that the molecular latent heats of 
vaporisation of similar compounds at their boiling points are 
proportional to the absolute temperature. It follows that the 
molecular latent caloric of vaporisation is the same for all such 
compounds, or that they require the same number of molecules 
of caloric to effect the same change of state, irrespective of the 
absolute temperatures of their boiling-points. From this peint 
of view one may naturally regard the liquid and gaseous states 
as conjugate solutions of caloric in matter and matter in caloric 
respectively. The proportion of caloric to matter varies regu- 
larly with pressure and temperature, and there is a definite 
saturation limit of solubility at each temperature. 

One of the most difficult cases of the generation of caloric 
to follow in detail, is that which occurs whenever there is exchange 
of heat by radiation between bodies at different temperatures. 
If radiation is an electro-magnetic wave motion, we must suppose 
that there is some kind of electric oscillator or resonator in the 
constitution of a material molecule which is capable of respond- 
ing to the electric oscillations. If the natural periods of the 
resonators correspond sufficiently closely with those of the 
incident radiation the amplitude of the vibration excited may 
be sufficient to cause the ejection of a corpuscle of caloric. It is 
generally admitted that the ejection of an electron may be 
brought about in this manner, but it would evidently require 
far less energy to produce the emission of a neutral corpuscle, 
which ought therefore to be a much more common effect. 
On this view, the conversion of energy of radiation into energy 
of caloric is a discontinuous process taking place by definite 
molecular increments, but the absorption or emission of radiation 
itself is a continuous process. Professor Planck, by a most 
ingenious argument based on the probability of the distribution 
of energy among a large number of similar electric oscillators— 
in which the entropy is taken as the logarithm of the probability 
and the temperature as the rate of increase of energy per unit of 
entropy—has succeeded in deducing his well-known formula 
for the distribution of energy in full radiation at any tempera- 
ture ; and has recently, by a further extension of the same line 
of argument, arrived at the remarkable conclusion that, while 
the absorption of radiation is continuous, the emission of radia- 
tion is discontinuous, occurring in discrete elements or quanta. 
Where an argument depends on so many intricate hypotheses 
and analogies the possible interpretations of the mathematical 
formula are to some extent uncertain ; but it would appear 
that Professor Planck’s equations are not necessarily inconsistent 
with the view above expressed that both emission and absorption 
of radiation are continuous, and that his elementa quanta, 
the energy of which varies with their frequency, should rather 
be identified with the molecules of caloric. representing the 
conversion of the electro-magnetic energy of radiation into tlw 
form of heat, and possessing energy in proportion to their 
temperature. 





Among the difficulties felt rather than explicitly stated 
in regarding entropy or caloric as the measure of heat quantity 
is its awkward habit of becoming infinite, according to the usual 
approximate formula, at extremes of pressure or temperature. 
If caloric is to be regarded as the measure of heat quantivy, 
the quantity existing in the finite body must be finite, and must 
vanish at the absolute zero of temperature. In reality there is 
no experimental foundation for any other conclusion. Accord- 
ing to the usual gas formula, it would be possible to extract 
an infinite quantity cf caloric from a finite _— of gas 
by compressing it at constant temperature. It is true that, 
even if we assumed the law of gases to hold up to infinite pres- 
sures, which is far from being the case, the quantity of caloric 
extracted would be of an infinitely low order of infinity as com- 
pared with the pressure required. But, as a matter of fact, 
experiment indicates that the quantity obtainable would be 
finite, although its exact value cannot be calculated owing to 
our ignorance of the properties of gases at infinite pressures. 
In a similar way, if we assume that the specific heat as ordinarily 

ed r ins constant or approaches a finite limit at the 
absolute zero of temperature, we should arrive at the conclusion 
that an infinite quantity of caloric would be required to raise 
the temperature of a finite body from 0 deg. to 1 deg. absolute. 
The tendency of recent experimental work on specific heats 
at low temperatures by Tilden, Nernst, Lindemann, and others 
is to show, on the contrary, that the specific heats of all substances 
tend to vanish as the absolute zero is approached, and that it 
is the specific capacity for caloric which approaches a finite 
limit. The theory of the variation of the specific heats of solids 
at low temperatures is one of the most vital problems in the 
theory of heat at the present time, and is engaging the attention 
of many active workers. Professor Lindemann, one of the 
leading exponents of this work, has kindly consented to open a 
discussion on the subject in our section. We are very fortunate 
to have succeeded in securing so able an exponent, and shall 
await his exposition with the greatest interest. For the present 
I need only add that the obvious conclusion of the caloric 
theory bids fair to be completely justified. 

A most interesting question, which early presented itself to 
Rumford and other inquirers into the caloric theory of heat, 
was whether caloric possessed weight. While a positive answer 
to this question would be greatly in favour of a material theory, 
a negative answer, such as that found by Rumford, or quite 
recently by Professor Poynting and Phillips, and by Mr. L. 
Southerns working independently, would not be conclusively 
against it. The latter observers found that the change in weight, 
if any, certainly did not exceed 1 in 10° per 1 deg. Cent. If 
the mass of a molecule of caloric were the same as that generally 
attributed to an electron, the change of weight in the cases 
tested should have been of the order of 1 in 107 per 1 deg. Cent., 
and should not have escaped detection. It is generally agreed, 
however, that the mass of the electron is entirely electro-magnetic. 
Any such statement virtually assumes a particular distribution 
of the electricity in a spherical electron of given size. But if 
electricity itself really consists of electrons, an argument of this 
type would appear to be so perfectly circular that it is question- 
able how much weight shouid be attached to it. If the equiva- 
lent mass of an electron in motion arises solely from the electro- 
magnetic field produced by its motion, a neutral corpuscle 
of caloric should not possess mass or energy of translation as 
a whole, though it might still possess energy of vibration or rota- 
tion of its separate charges. For the purpose of mental imagery 
we might picture the electron as the free or broken end of a 
vortex filament, and the neutral corpuscle as a vortex ring 
produced when the positive and negative ends are united ; but 
a mental picture of this kind does not carry us any further 
than the sphere coated with electricity, except in so far as either 
image may suggest points for experimental investigation. 
In our ignorance of the exact mechanism of gravity it is even 
conceivable that a particle of caloric might possess mass without 
possessing weight, though, with the possible exception of the 
electron, nothing of the kind has yet been demonstrated. In 
any case it would appear that the mass, if any, associated with a 
quantity of caloric must be so small that we could not hope to 
learn much about it by the direct use of the balance. . 

The fundamental property of caloric, that its total quantity 
cannot be diminished by any known process, and that it is not 
energy, but merely the vehicle or carrier of energy, is most simply 
represented in thought by imagining it to consist of some 
indestructible form of matter. The further property, that it 
is always generated in any turbulent or irreversible process, 
appears, at first sight, to conflict with this idea, because it is 
difficult to see how anything indestructible can be so easily 
generated. When, however, we speak of caloric as being 
generated, what we really mean is that it becomes associated 
with a material body in such a way that we can observe and 
measure its quantity by the change of state produced. The 
caloric may have existed previously in a form in which its presence 
could not be detected. In the light of recent discoveries we 
might suppose the calorie generated to arise from the disintegra- 
tion of the atoms of matter. No doubt some caloric is produced 
in this way, but those corpuscles that are so strongly held as 
to be incapable of detection by ordinary physical methods 
require intense shocks to dislodge them. A more prebable 
source of caloric is the ether, which, so far as we know, may 
consist entirely of neutral corpuscles of caloric. The hypothesis 
of a continuous ether has led to t difficulties in the electro- 
magnetic theory of light and in the kinetic theory of gases. 
A molecular or cellular vortex structure appears to be required. 
According to the researches of Kelvin, Fitzgerald, and Hicks, 
such an ether can be devised to satisfy the requirements of the 
electro-magnetic theory without requiring it to possess a density 
many times greater than that of platinum. So far as the 
properties of caloric are concerned, a neutral pair of electrons 
would appear to constitute the simplest type of molecule, 
though without more exact knowledge of the ultimate nature 
of an electric charge it would be impossible to predict all its 
properties. Whether an ether composed of such {molecules 
would be competent to discharge satisfactorily all the onerous 
functions expected from it may be difficult to decide, but the 
inquiry, in its turn, would probably throw light on the ultimate 
structure of the molecule. : 

Without venturing too far into the regions of metaphysical 
speculation, or reasoning in vicious circles about the nature of an 
electric charge, we may at least assert with some degree of 
plausibility that material bodies under ordinary conditions 

robably contain a number of discrete physical entities, similar 
in kind to X rays or neutral corpuscles, which are capable of 
acting as carriers of energy and of preserving the statistical 
equilibrium between matter and radiation at any temperature 
in virtue of their interchanges with electrons. If we go a step 
further, and identify these corpuscles with the molecules of 
caloric, we shall certainly come in conflict with some of the 
fundamental dogmas of the kinetic theory, which tries to express 
everything in terms of energy, but the change involved is mainly 
one of standpoint or expression.3 The experimental @facts 
remain the same, but we describe them differently. Caloric 
has a physical existence instead of being merely the logarithm 
of the probability of a complexion. In common with many 
experimentalists, I cannot help feeling that we have everything 
to gain by attaching a material conception to a quantity of caloric 
as the natural measure of a quantity of heat as opposed to a 
quantity of heat energy. In the time at my disposal I could 
not pretend to offer you more than a suggestion of a sketch, 
an apology for the possibility of an explanation, but I hope I 
may have succeeded in conveying the impression that a caloric 
theory of heat is not soentirely unreasonable in the light of recent 
experiment as we are sometimes led to imagine. 














THE ENGINEER 





_ Serr. 13, 


1912 








FUEL 


YDRY COMPANY, 


COKE 


ANDERSTON FOUN 





A COKE SUCTION PRODUCER AND GAS 
ENGINE. 

Ir is perhaps not sufficiently well recognised by engineers 
in general that gas coke is of considerable value as a fuel | 
in suction plants supplying gas for the development of | 
power. It is, however, stated to be a very satisfactory 
fuel if used in suitable plant, and both in this respect and | 
with regard to its low cost it apparently surpasses many 
grades of anthracite. 

In the accompanying engraving there is shown a four- 
cylinder gas engine directly coupled to a ‘Siemens ” 
direct-current generator. This engine has re cently been | 
installed at W. R. Brunton and Son’s wire mills at Mussel- 
burgh by.the Anderston Foundry Company, Limited, 
of Glasgow, and in design is quite similar to the same | 
makers’ engine which we described in our issue of April | 
29th, 1910. It has a rated continuous output of 285 brake | 
horse-power when running at 350 revolutions per minute, | 
and can develop 320 horse-power when overloaded for 
periods up to half an hour. 

The chief point of interest, however, in the installation 
lies in the fact that the fuel used is ordinary gas coke, 
costing 10s. per ton. This is gasified in a Mersey suction 
producer as made by the Power-Gas Corporation, Limited, 
of Stockton-on-Tees. In this producer the grate is conical 
and is provided with a water seal, into which the ash and 
clinker can be drawn continuously. No trouble, we are | 
informed, was experienced with the clinker, and _ the | 
running of the plant was in every way satisfactory. 

The official test was conducted on behalf of the owners | 


by Mr. W. A. Tookey, of Upper Thames-street, London, 
E.C. The full rated load of 285 brake horse-power was | 


maintained for seven hours continuously. Thereafter the | 
engine was put on to a 12} per cent. overload test—that 
is to say, it was caused to develop 320 brake horse-power 
and although the carrying out of this test immediately 
after the seven-hours’ full load trial was rather a severe 
condition, the engine, we are informed, behaved satis- 
factorily, and showed no signs of pre-ignition or over- 
heating. The governor trials consisted of suddenly 
throwing off seven-eighths of the load and of measuring 
the variation in the speed. It was found that the momen- 
tary variation did not exceed 5 per cent. and the settled 
variation 3 per cent. The consumption of coke worked 
out at 1-218 lb. per brake horse-power hour. If we err 
on the safe side and call this 1-25 Ib., and take the cost 
of the fuel not at 10s., but at 12s. 6d. per ton, the follow- 
ing interesting comparisons may be made between (A) the 
present plant, (B) an Anderston gas engine using anthra- 
cite, and (C) a Diesel engine using crude oil, all three 
engines being supposed of, roughly, the same power and 
all working at full load :— 





Cost Fuel per Cost of fuel per 
Fuel. per ton. Engine. B.H.P. hour. B.H.P. hour. 

s. d. Ib. penny. 
Coke . | ee 1.25 0.084 
Anthracite. 25 0 .. |. B 9.85 0.114 
Crude oil i OA aes 0.45 0,120 


It will thus be seen that so far as the fuel bill alone is 
concerned, both the anthracite and the coke gas engine 
are more economical than a Diesel engine of the same size. | 








No hygroscopic materials such as cotton and paper | 
should be employed in electric machines unless they are | 
thoroughly impregnated either before or after winding. | 
It is an open question whether the measurement of in- | 
sulation resistance is of real value in addition to a flash 
test. With regard to the latter, the rules should be kept | 
a3 simple as possible. Dr. Robert Pohl recently sugyested | 
that all windings for working pressures above 200 volts | 
be flashed to earth with alternating current of twice the 
working pressure, but not less than 1500 volts ; windings | 
for less than 200 volts with 1000-volt alternating current. 


The pressure should be raised gradually for this flash | 
test and the full voltage be applied for one minute. 


| are obvious. 


lof the 


| and everything is left to experience and judgment. 
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CAMS FOR AUTOMATIC SCREW MACHINES. 


(From a Correspondent.) 


IN many workshops where Brown and Sharpe auto- 
matic screw machines are used the making of cams for 
those machines proves sometimes to be elaborate and 
expensive, and many sets of cams have to be used for two 
or more different jobs. The drawbacks of this system 
For every article, the cam that suits the job 
best hasto be found out of a heap, and there is always 
a loss of time on aceount of the dead motion. Every 
set of cams should be kept together and only used for 
the article—sometimes articles—it is intended for. On 
| every cam of the set should be stamped the number 
article, the number of revolutions used, and 
the time it takes to produce one piece of work. 

The question now is to produce cams that are efficient 
and at the same time inexpensive. The way I tried to 
solve this problem is explained in the example below. 

Tables I. and II. represent different feeds and speeds 
used in practice in connection with the Brown and Sharpe 
automatic machines. The classes of work vary, however, to 
such an extent that the tables are really of very little use, 
They 
only give an idea what feeds can be used. In Table LI. 
the revolutions are given which are obtainable with the 
No. 2 machine, that being the machine I am dealing with 
in this article. The method is, of course, just the same 
for the other types. 


TABLE I, 








Sa|2- a ale = -4 

Material. BP | a4 SPi sei ec 8 S s 

csalealse|ss|i fd) * = " 

ot | 6a | Xu) 45/38] £ > : 

=e =e ao a tae a = = 

ezias |" 2 sais £ ‘+ = 

mo = - ~~ ~ = a 

| 

Brass and screw 010 | 010 | .010 910.008. 001 | 008.006 

rass del screw to to to to to to to ° 
delta .020 | .020 .020 .020 .004 003 | .006 = .010 
.008 | .012 | .008 | .012 |.0024 | .0006 | .003 , .005 

Hard ae to | to | to | to | to | to | to | to 
gun-me' .018 | .018 | .018 | .018 |.0032 |.0022 | .006 | .009 
004 | 006 004 = .005 0018 |.0003 .002 005 

Steel to | to to to to | to to to 
.010 | .015 010.015 |.0025 |.0015  .005 | .009 
All tools used in connection with feeds in Table I. have 


to be of high-speed steel. 


TABLE II. 








O—4in. 4—lin. | O—Jin. | $—lin. | O—4in. | 4—lin. 
| Revolutions | | 
Material. | for boxtool litte Die Die | Die Die 
hollow mill,, ©’? jand tap. jand tap.|and tap. and tap. 
| ue. 
Brass 
and screwing 1200 backward 225 forward 519 backward 
delta 
Hard delta 1200 973 225 182 519 421 
an | back- back- — back- 
gun-metal backward ward |forward forward ward ward 
mes a 
| 739 640 148 120 | 342 277 
Steel ack- | back- | back- 
backward | ward forward forward ward | ward 


The formula used for laying out the cam is : 
L x 100 





—. 


A = Number of hundredths of cam surface 

L = Length to be operated upon in inches 

n = Minutes wanted to finish job 

F = Feed in inches per revolution (from Table | ) 
N = Number of revolutions from Table II, i 


Take as an example for laying out a set of cams, 
steel bolt .3125 diameter, 1.562 under the head, and 











serew .75in., 18 threads per inch. 


Operations performed by turret through lead cam, 


1, Feed stock against stop. | 8. Turn turret. 

2. Turn turret. | 9. Serewing. 

3. Rough diameter. | 10. Reversing screw. 
4. Turn turret. | 11. Turn turret. 

5. Finish diameter. | 12. Dwell. 

6. Turn turret. | 13. Turn turret, 


~ 


Bevel point. 
Operations for front and back slide for form cam and 
cutting-off cam, 
15. Cutting-off 
in while 
lead cam, 


Form tool comes in 
while bevelling point in 
operation, 


4, 


tool comes 
dwelling on 


To allow time for the form tool to come in we vive a 
very slow rise for the bevelling on the lead cam There 
is a dwell on the lead cam where the cutting-off too] 
comes in. 

In the formula n only is unknown. 

We have to work out n first, which gives us the actua 
time to produce one piece. 

The number of hundredths every operation takes com- 
bined must equal the hundred parts of the cam blank, 

For “ feeding stock ” and * turning turret’? Brown and 
Sharpe give 3 in their book. For long jobs, however, it js 
sometimes necessary to use 4 or 5, to enable the roller to 
drop down deep enough between two operations. In some 
cases it is also necessary to allow a few hundredthis rise 
for the tool to come up to the work before it starts 
cutting. The feed for the form tool is governed principally 
by the width. According to our table, the number of 
revolutions suitable for the bolt 640 backwards, 124 
forwards (screwing) and 277 backwards (reverse screw), 
By substituting the different values in the formula we 
obtain 


st 


a 3. 
2. 4 
3 1.625 100 
f -004 x 640 n 
4. 4. 
5. 1.625 100 
.006 x 640 x Hn 
6, 4. 
2 See 14. lead cam, 
8. 4. 
9. 812 100 
1/18 120 n 
» 
10. .812 100 
1/18 277 n 
iz. 3. 
12, See 15. 
3: 3. 
160 100 
14. z ; . 
0006 x 640 x n form cam. 
15 .187 100 : i 
v. 0018 x 640 ” cutting off cam. 


7 is governed by 14 and 12 by 15. 


No. 1 No. 2 + No. 3 No. 4 No. 5 + No. 6 
No. 14 + No. 8 + No. 9 + No. 10 + No. 11 + No. 15+ 
No. 13 = 100. 

13.5 2 2 2.2 5.: j 
a5 + 035 , 42, 42, 12 3, 16 - 
n n n n n n 
181.2 tie 
or uv 
n 
n = about 2} minutes. 


By substituting the value of n we obtain the number 
of hundredths every operation takes. Take for screwing 
a little more than calculated and a little less for reversing. 
The gears used for a 2} min. job are given in the table 
supplied with the machine as follows: 


Gears on driving shaft 36 
First gear on stud 80 
Second gear on stud 40 
Gear on worm shaft - 90 
] 3 
2 4 
3 25 
4 4 4 
5 18 
6 4 
7 i8 14 18 (Form cam) 
8 4 
9 5} 
10 1} 
11 3 
12 7 15 7 (cutting off cam) ee 
13 3 ; 
Total 100 q 


The cam is laid out on a special printed paper, showing 
the centre hole, the driving hole and the division into 
100 parts. The laying out on paper must be done as 
accurately as possible. Stick the paper on the cam 
blank, mark with centre punch, «1d file out. This camis 
quite accurate enough for all sorts of work At the first 
sight the calculation might look a bit intricate, but when 
once mastered it proves very simple. The time for calcu- 
lating and drawing up a set of cams is from one hour to 
one and a-half hours, and considerable time is saved in 
the shop, because the cams can simply be sawn out and 2 
filed up. A set of cams made in this way need not cost F 
more than 16s. per set—with time for drawing and calcu 4 
lating included—while with various other methods I have 

known them to cost as much as 60s. 
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GRINDING MACHINE WITH DUST COLLECTOR 


MITCHELL'S EMERY WHEEL COMPANY, MANCHESTER, ENGINEERS 





























SUCTION HOPPER DREDGER. 


A SEA-Gorna suction hopper dredger has recently been 
constructed by the Werf Gusto, formerly the firm of A. F. 
Smulders, of Schiedam, Holland. The vessel was built 
to the order of the Dutch Government, for service in the 
Dutch East Indian Colonies and had, consequently, to 
be built on such lines that she could make long ocean 
voyages under her own steam. The main dimensions of 
the vessel are the féllowing :—Length between perpen- 
diculars, 229ft. 8in.; breadth, 36ft. lin.; depth, 16ft. 5in.; 
hopper capacity, 25,000 cubic feet; dredging depth, 
l6ft. 5in. to 82ft. The designed speed, when fully loaded, 
in calm water and with or against an average stream, is 
84 knots, with a guaranteed coal consumption of 0-85 kilos 

1-87 lb. per indicated horse-power per hour, after 
deduction of ashes and cinders. 


The hull, which is completely built of Siemens-Martin | 


steel, is divided into thirteen compartments by watertight 


bulkheads, carried up to the deck and provided with | 


sliding valves for bilge-emptying. 
The engines which drive the propellers and those that 


drive’ the sand pumps are of the triple-expansion type. | 


Each set is provided with a separate surface condenser and 
a separate engine for working the air pump, the circulation, 
feed, and bilge pumps. The two engines for driving the 


propellers each develop 450 indicated horse-power, at | 


about 165 revolutions per minute, and work one propeller 
each. For the sand pumps there are two triple-expansion 
engines, each developing 280 indicated horse-power at 
200 revolutions per minute. Steam is supplied by two 
cylindrical marine boilers with return tubes, each having 
two Morrison furnaces. Each boiler has a heating surface 


of 1721 square feet. The working pressure is 180 Ib. per 


square inch. 


The necessary living and crew spaces for the European | 


and native staffs have been provided. The ship is rigged 
with two masts, that forward having a derrick with a lift- 


ing capacity of eight tons, which it can litt 9ft. 10in. above | 
the deck and 8ft. Yin. outboard. The atter mast has a | 
derrick with a capacity of four tons. These two masts 
are provided with a steam winch, and on the poop is a | 


towing hook. On the forecastle and on the poop are 
cranes for the service of the anchors, &c. 


The dredger has been provided with two separate sand | 


pumps, of which the suction and delivery pipes are arranged 
to work as follows :—(A) While navigating, sucking from 
the bottom at a depth cf from 16ft. 5in. to 33ft., by a 
central suction pipe, and delivering the spoil raised into 
the hopper, which empties itself by means of trap doors. 
(B) Sucking from the bottom at a depth of from 16ft. 5in. 
to 82ft. by a side suction pipe with the starboard sand 
pump, and either delivering the spoil into its own hopper 
or into barges moored on the port side or ashore. In the 
latter case both sand pumps can be coupled together so 
as to be able to deliver the spoil to a greater distance. 
(C) Sucking the hopper empty and delivering the spoil as 
described under B. 

_ A direct-coupled steam engine and dynamo has been 
installed for the electric lighting of the vessel. The 
he pper has been provided with doors in the bottom. 
lhese are closed by means of two bars and chains with 
hydraulie cylinders. The sand pumps are designed to 
fill the hopper, which has a capacity of 25,000 cubic feet, 
i 35 minutes, when working in stiff soil under service 
conditions. The two sand pumps suck from the bottom 
by two suetion pipes coupled together, and provided with 
& common suction head. We are informed that at the 
«llicial trials the hopper was actually filled in 15 minutes. 
‘This dredger is now at work in Sourabaya Harbour, and 





is giving satisfaction. While in actual service she is 
reported to be able to fill her hopper with 1300 tons of 
stiff mud within ten minutes. 





DUST COLLECTING DEVICE FOR GRINDING 
MACHINES. 

Tue demands for the abolition of dust and general 
improvement of the atmospheric conditions of workshops 
have been the means of turning the attention of makers 
of abrasive machinery to the provision of appliances for 


velocity of the air drawn through the base by theextrac- 
tion fan which is provided on the other side of the body 
where in this case it is secured to a bracket. It is shown 
driven from the wheel spindle by means of a belt. Pro- 
vision is made for cleanjng out the precipitated dust by 
detaching the breeches pipe, which is secured by a single 
stud and nut. In shops where dust exhausting systems 
are already installed, the dust suction pipe may be attached 
to the machine stand, thereby eliminating the fan. In 
shops where the use of the machine is only intermittent, 
however, the self-contained arrangement is probably the 
more suitable. The air laden withthe lighter dust 








SEA-GOING SUCTION 


arresting the obnoxious particles before they are allowed 
to pervade the air breathed by the workers. One of the 
hindrances to the utility of dust-collecting hoods, troughs, 
&c., fixed on some grinding machines, however, is the 
frequent necessity for adjustment to compensate for the 
wear of the wheel. Although means may be provided 
for doing this easily, it often happens that the workers 
themselves neglect to take advantage of them, in which 
case trouble is likely to ensue between the Government 
inspector and the employer. 

In order to overcome this possible source of trouble, 
Mitchell’s Emery Wheel Company, of Mill-street, Brad- 
ford, Manchester, cores out the work rest so as to form a 
collecting box for the dust, which has a means of egress 
on the underside. The accompanying illustrations 


show the back and front of a grinding machine equipped | d 
| common application of generators of this type is to be 


with the new rests and the dust-extracting apparatus. 
The ducts are of flexible inetallic tubing leading into a 
breeches pipe, which is attached to the base or body of the 
machine. This body is cast with a bottom plate below 


the pipe, thus forming a settling chamber for the heavy | 
| system of braking, although it is clear that should the 


dust, which falls to the bottom owing to the reduced 
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particles which issue from the discharge side of the fan 
may be filtered or dealt with by any other of the systems 
in vogue. 








INDUCTION GENERATORS. 


Ir is well understood that if the rotor of an induction 
motor is run at a speed above that of the revolving field, 





| the machine becomes a generator and returns current to 


tke line. But it should be observed that it must work in 
parallel with at least one synchronous machine, for the 
induction generator is incapable of providing its own 
exciting current. If the synchronous machines are 
suddenly disconnected from the circuit then the induction 
alternator immediately ceases to operate. The most 


found on three-phase railways, where on down gradients 
the speed of the rotor of the driving motor slightly exceeds 
that of the rotary field, with the result that current is sent 
back into the line. This provides a good and economical 
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supply fail the motors will lose their exciting current, 
and can therefore no longer act as generators. 

Engineers in this country appear to attach little import- 
ance to the induction generator as a machine for central 
station use, but in America and on the Continent it has 
received more attention. On several occasions we have 
made reference to work carried out in this connection, 
and in one instance we published an abstract of a paper 
dealing with a successful induction generator which has 
been put into service in America. One point in favour 
of machines of this type is that they do not require syn- 
chronising, but this is by no means sufticient to warrant 
their use unless they can also show some other and more 
important advantage. 

Messrs. H. M. Hobart and E. Knowlton have recently 
considered this question of the utilisation of the induction 
generator in a paper read before the American Institute 
of Electrical Engineers, and some of the facts brought for- 
ward are of considerable interest. The first point which is 
emphasiséd is that a short air-gap is essential by reason 
of the fact that the magneto-motive force giving rise to 
a flux is provided in the same windings which supply 
current to the circuit. Since the stator current is the 
resultant of the main current and exciting current, it 
is evident that the wider the air-gap the greater the 
magneto-motive force required to overcome its reluctance, 
from which it follows the greater is the current in the stator 
windings. Apart from this, by decreasing the air-gap it 
also becomes possible to reduce the size and cost of the 
machines from which the exciting current is obtained. 
In the paper under consideration a specific case is con- 
sidered, namely, that of an induction generator in which the 
exciting current per phase at full load is 35 ampéres and 
the current output at full load 100 ampéres. These 
components are at right angles, and their vectorial sum ig 
consequently 4/35? + 100? = 106 ampéres. 

Notwithstanding that the C? R losses in the rotor are 12 
per cent. greater than would be the case had the stator only 
to carry 100 ampéres, the superposition of the two currents 
upon a single winding is economical. For if two indepen- 
dent windings placed in the same slots were provided, 
it is obvious that these two together would have to carry 
100 +. 35 = 135 ampéres instead of 106 ampéres. It 
is also well to note that for the same aggregate weight and 
outlay for copper in the two eases the losses would be 
proportional to 1-35* = 1-82 for two independent wind- 
ings, and 1-067 = 1-12 for the single winding. A 
simple winding is always employed on these generators, 
and the machines, in fact, are nothing more or less than 
squirrel-cage induction motors. 


In the present paper two cases are considered, as shown | 


in Figs. | and 2. The first diagram shows the connections 




















Fig. 1—Induction Generator with Exciter 


for operating an induction generator with a separate 
winding for its excitation, and the exciting current is 
derived from a small synchronous machine. C is the 
induction generator’s exciting winding, D its main winding, 
A the synchronous exciter, and B the latter’s continuous 
current exciter. The main winding D of the generator 
is assumed to deliver 100 ampéres to the step-up trans- 
formers E of the three-phase system. In Fig. 2 the 
synchronous generator A is shown, supplying the 
excitation to the induction generator I, and also current 
through the step-up transformers G to the transmission 
system. It is evident that if the synchronous generator 
A delivers 100 ampéres to its step-up transformers 
in addition to the 35 ampéres for excitation which it 
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Fig. 2—Double Winding Induction Generator and Synchronous 
Generator 


supplies to the induction generator I, then the current in 
its windings at unity power factor will be ./100? + 35? = 
106 ampéres. 
Although the power factor of the transmission line is 
unity, it is clear that the power factor of the resultant 
‘ On 
load will be 100 
106 
the case of an ordinary induction generator with one wind- 
ing, as shown in Fig. 3. Here the induction generator I 
still derives its excitation from the synchronous generator 
A. Moreover, the supply of wattless current is derived 
entirely from the generator A. Thus, with a load of 200 
ampéres on the transmission system and a -8 power factor 
we have energy component = -8 x 200 = 160 ampéres, and 
wattless component »/200? — 160? = 120 ampéres. If 
the capacity of the induction machine is only 100 
ampéres output and 106 ampéres input (the figures 
taken up to this point) then the synchronous generator 
must provide the line not only an energy component 
of 160 — 100 60 ampéres, but also a wattless 
component of 120 ampéres. It must also supply a 


= -944, The authors then consider 


wattless current to the induction generator amounting 
to 35 amperes. 


Therefore the total output of the syn- 





chronous generator is made up of an energy component 
of 60 ampéres and a wattless component of 120 + 35 = 155 


ampéres. The resultant output is, therefore, ,/60? + 1552 


166 ampéres. It is important to note that this 
60 
66 

These are the two cases which the authors consider. 
In the first instance it is to be noted it has been assumed 
that 200 ampéres are supplied to the transmission line at 
unity power factor, and in the second case it is assumed 
that the same current is supplied at -8 power factor. 
But in each instance the induction generator supplies 
100 ampéres at unity power factor. Further, it is to be 
noted that in the first instance the synchrorious generator 
has to develop 106 ampéres at a power factor of -944, and 
in the second instance 166 ampéres at a power factor of 
+36. From the point of view of heating, the synchronous 
generator would need to have a capacity 57 greater in 
the second case than in the first case. 

The two examples considered show that the induction 
generator is much less useful in connection with supplying 
a circuit connected to a:load of low power factor than it 
is for supplying current to unity power factor circuits. 
It is shown, however, that whilst the economic field for 
the induction generator is not necessarily exclusively 
limited to the supply of current to unity power factor cir- 
cuits, nevertheless the requirements are more appro- 
priately met by including in the generating station a 
certain proportion of induction generators when the supply 
is for a unity power factor circuit, or, better still, for a 
system in which the power factor is less than unity and the 
current is leading. 

In support of this argument the authors consider a 
large generating station for the supply of 60-cycle current 
to synchronous sub-stations. It is pointed out that the 
induction generator is eminently suitable for high speeds 
both with respect to its electrical and mechanical charac- 
teristics. The case of a 5000-kilowatt 60-cycle set is con- 
sidered, and it is assumed that it will run at either 1800 
revolutions or 3600 revolutions per minute. In the 
former case the machine would have four poles, and in the 
latter case two poles. It is evident that in the first 
instance the generator might be designed as a synchronous 
machine without the least difficulty, but owing to the high 
speed specified for the second design it would scarcely 
be possible to construct a synchronous generator, running 
at this speed for more than half the above-mentioned 
output. The authors consider, however, that by using 


current is supplied at a power factor of only i - 36. 






































Fig. 3—Single Winding Induction Cenerator and Synchronous 
Generator 


an induction generator the difficulties arising from the 
adoption of the high speed disappear. 

Obviously the smaller amount of copper and the absence 
of end connections, slip rings, and brushes greatly simplifies 
the mechanical construction of the induction rotor. More- 
over, the higher speed results in a reduction in weight, 
lower cost, or lower steam consumption. The authors 
have prepared estimates relating to a complete turbo- 
generator set comprising a 5000-kilowatt bi-polar induc- 
tion generator running at a speed of 3600 revolutions per 
minute, and for a four-pole synchronous machine running 
at 1800 revolutions per minute. The costs of the asyn- 
chronous and synchronous machines are in the ratio of 
100 and 125 respectively. 

But it is pointed out that the power factor of high-speed 
induction generators will be in the neighbourhood of -95 
to -97, according to the radial depth of the air gap. Hence 
even when the power factor of the external circuit is unity 
the synchronous machines will work at a power factor 
less than unity, because they have to supply the magnetis- 
ing current needed by the induction generators. It is 
shown that if 5000-kilovolt-ampére sets are put down 
if there is one synchronous machine for every induction 
generator, and if the load on the station at any time is 
equally divided between the two types of machines, 
then the load on the synchronous generators will have 
a power factor of about -95. 

The capacity in kilovolt-ampéres therefore is 5250, 
and the cost may then be represented by 129. Thus the 
cost of two sets, one of the induction type and the other 
of the synchronous type, can be expressed as 100 + 129 
= 229. As a matter of fact, the cost is just about the 
same as that of a 10,000-kilowatt unity power four-pole 
1800 revolutions per minute machine. But the authors 
point out that notable advantages are in some cases 
attained by the use of two 5000-kilowatt sets in place of a 
single set of double the output. To demonstrate this 
point it is supposed that a station is equipped with three 
synchronous and three induction generators, each machine 
having a capacity of 5000 kilowatts and the synchronous 
machines having the slight excess capacity required for 
exciting the induction generators. 

When the load does not exceed 5000 kilowatts the station 
can be operated with one generator of the synchronous 
type. It will be more economical than a 10,000-kilowatt 
set operated at less than half-load. When the load is 
increased to between 5000 and 10,000 kilowatts one of 
the induction sets could be brought into use and the two 
induction generators excited by a single synchronous 
generator. Owing to the higher speed of the induction 
generator, viz., 3600 revolutions per minute, as against 





1800 revolutions per minute, the induction machines 
would be slightly more economical than the synchronous 
alternators, and it would be in the interests of economy 
to use a maximum capacity of induction sets and a mini- 
mum capacity of synchronous sets at all times. It is 
considered that of two alternative schemes for a generating 
station to supply a given load two 5000-kilowatt syn- 
chronous and three 5000-kilowatt induction sets would 
usually be the practical equivalent as regards adequats 
provision of spare plant to three 10,000-kilowatt s\n- 
chronous sets. 

The ratio of the costs is shown to be as follows :—F ive 
5000-kilowatt sets 3 110 + 2 x 129 588 and 
three 10,000-kilowatt sets = 3 200 = 600. ‘I'he 
authors maintain that the cost of the switch gear and cv1- 
trolling apparatus would be no greater in the first instance, 
owing to the simplicity in operating the induction gese- 
rators. Moreover, a much smaller aggregate capacity 
of exciter sets would be required for the first-mentio:ied 
scheme. But it is important to note that this superiority 
of the first scheme only holds for a unity power facior 
system or for a system drawing a leading current. ‘\'o 
emphasise this point, an estimate is got out for a case 
where the power factor is -8, and it is assumed that there 
is one synchronous generator and one induction machine, 
The former is supposed to have four poles and to run at a 
speed of 1800 revolutions per minute, and the latter two 
poles, the speed in this case being 3600 revolutions per 
minute, and the output is 5000 kilowatts in each case. 

The induction generator cannot supply the lagging coi- 
ponent. Thus the synchronous machine must deal with 
the whole of the wattless current due to the load and also 
the magnetising current needed by the induction machine. 
Obviously the system supplied by the two generators 
consumes 10,000 kilowatts, or +000 — 12,500 kilovolt. 
ampéres. The wattless component is 7480 kilovolt-ampéres, 
The induction generator only supplies 5000 kilowatts. 
and is incapable of dealing with any part of the wattless 
component. Therefore the whole of this wattless com- 
ponent, viz., 7480 kilovolt-ampéres, must be carried hy 
the synchronous generator, in addition to the energy 
component of 5000 kilowatts. Moreover, the synchronous 
generator must also supply the magnetising kilovolt- 
ampéres for the induction generator. This amounts to 
1610 kilovolt-ampéres, which brings the total wattless 
component of the load on the synchronous generator up 
to 7480 1610 — 9090 kilovolt-ampéres. 

To arrive at the total capacity of the synchronous 
machine therefore we can construct a right-angled triangle, 
the base of which represents the energy load and the per- 


pendicular the wattless component. The length of 
the hypotenuse will represent -the capacity of the 
generator. This will be “5000? + 90902 10,360 
kilovolt-ampéres. The power factor, it is to be noted, will 
only be be 

10,360 


For similar calculations at other power factors and from 
some preliminary cost estimates the following table has 
been derived. 


Power factor of system supplied .. 1 ee ee = va 
Power factor of 3600 revolutions 


induction generator .. ..  .. ‘9. 95 "Oo 95 
Power factor of 1800 revolutions 

synchronous generator SS .61 48 ‘a. “eee 

y.A. capacity of 1800 revolu- 

tions, synchronous generator .. 5250 .. 8200.. 10,400 .. 12,900 
Excitation of synchronous gene- 

rator in kilowatts Tare: | ee 60 
Initial cost of synchronous gene- 

rator with turbine .. .. .. 129 .. 153 .. 175 . 196 
initial cost of induction gene- 

rator with turbine . : os oe 100 .. 100 . 100 
Total for two generating sets . 229 255 275 . 296 
Cost for one 1800 revolutions syn- 

chronous generator of 10,000 

kilowatts capacity at the power 

factor of the system... .. .. 220 .. —.. 240 


The authors point out that, whilst the simplicity of 
the induction generator and various other features relating 
to its operation indicate an appropriate field other than 
in systems of unity power factor, nevertheless, it is hardly 
possible to emphasise too strongly the rapid increase in 
the burden which a decreasing power factor throws on the 
asynchronous generator in a system supplied jointly 
by two types of generating sets. The paper refers to a 
scheme for a 30,000-kilowatt turbine-driven set in which 
the high-pressure stages of the turbine operate a 15,000- 
kilowatt bi-polar 1500-revolution 25-cycle induction 
machine, and the low-pressure stages of the turbine drive 
a 15,000-kilowatt 750-revolution 25-cycle set of the 
synehronous type. 

It is considered that the scheme would present material 
advantages, and that a high thermodynamic efficiency 
would be secured. In fact, the estimates indicate that the 
set would give a very excellent performance. The paper 
also deals with the design of induction generators, but 
space forbids us considering this part of the contribution 
in the present instance. 








FORTHCOMING ENGAGEMENTS. 





SEPTEMBER 12rH To 19ru. 


Lonpon Ggoxogists’ AssociaTIon.—Long excursion to the 
East Coast of Scotland. Full particulars from the Excursion 
Secretary, Mr. A. C. Young, 17, Vicars-hill, Lewisham, S.E. 


SATURDAY, SEPTEMBER 14rtx. 
Tue INstrTuTION oF LocomoTIvE ENGINEERS.—St. Bride’s 
Institute, Bride-lane, E.C. Special General Meeting. 6.45 p.m. 
WEDNESDAY, SEPTEMBER 25tu. 


THE InstITUTION oF LocomoTive ENGINEERS.—St. Bride's 
Institute, Bride-lane, E.C. “‘ The Use of Composite Valves 
in Locomotive Operations,’ by Mr. Frank A. Wardlaw. 
6.45 p.m. 


SEPTEMBER 257TH anp 26TH. 
Tue InstiruTE oF MeETALs.—The Autumn Meeting. For 
particulars see page 262 ante. 


WEDNESDAY, THURSDAY anp FRIDAY, SEPTEMBER 
257TH, 26TH AND 27TH. 


Tue Municipat TrRAMWAYS ASSOCIATION (Incorporated ).— 
Eleventh Annual Conference at West Ham. Presidential 
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address by Mr. H. E. Blain, tramway manager, West Ham. 
The following papers will be read :—-‘‘ Tramway Administration 
by Municipalities : A Retrospect and a Forecast,” by Mr. 
2c. T. 2 D on to be opened by Mr. C. Higham. 





Discussion on the interim report of the Corrugation Committee. 
Opening speaker, Mr, C. A. King. ‘‘ Tramway Fares and their 
Basis,” by Mr. W. J. McCombe. Discussion to be opened by 
Mr. *. Schofield. 10 a.m. 


SEPTEMBER 30ra anp OCTOBER Ist, 2np, 3RD, AND 4TH. 


Inon aND StEEL InstiruTre.—Autumn Meeting at Leeds. 
For programme see page 210 ante. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


Continued Strength. 

THE situation continues strong and healthy. There 
is still plenty of employment, and although it is only a little 
over a fortnight to the end of the quarter, there is hardly any 
indication of a shortage of work. Not much new buying is 
going forward since prices are so high that consumers are 
purchasing only for immediate requirements, but a certain 
amount of business has to be transacted, and quotations for 
this are fully up to recent levels and in some cases a little beyond. 
The dearness of coke and coal and the unprecedentedly strong 
condition of the North of England markets is causing the trade 
improvement in the Midlands to become more and more accen- 
tuated, and all indications point in the direction of a prosperous 
winter. Some of the prices at Middlesbrough are said to be 
better than for twelve years past. The favourable character of 
the Board of Trade returns is another item conducing to the 
prevailing cheerfulness and confidence, 


Pig Iron. 

Crude iron continues in good request, and prices are 
well sustained. Most of the producers have their output sold 
for some time ahead, and are very busily employed. Quota- 
tions are as follows :—South Staffordshire common, 60s.; 
part-mine, 63s. to 64s.; best all-mine forge, 90s. to 95s.; foundry, 
95s.; cold blast, 125s.; Northamptonshire, 62s. to 63s.; Derby- 
shire, 64s. to 65s.; North Staffordshire forge, 65s. to 66s.; best, 
68s, to 69s. 


Manufactured Iron Strong. 

Regular deliveries are being made of most descriptions 
of manufactured iron and the material is going into early use, 
the consuming industries being in an active condition. In 
view of the dearness of crude iron, finished material maintains 
a strong position as regards price, and an onward tendency is 
particularly noticeable in merchant bars, for which the general 
price now is £8 7s. 6d. delivered by boat in Birmingham. For 
team deliveries £8 10s. is asked. Common qualities for nut and 
bolt making command from £8 to £8 2s. 6d. Following the 
advance of 5s. in Yorkshire bars, Lancashire and North Staf- 
fordshire manufacturers of crown bars have recently raised 
their price by a similar amount, making the basis £8 10s. Makers 
of galvanised sheets are experiencing an improved foreign and 
colonial demand and prices are well maintained at £12 5s. to 
£12 10s. There is a good demand for black sheets at £8 2s. 6d. 
to £8 5s. Other descriptions of iron are active and firm. Hoop 
iron is quoted £8 10s., slit nail rods are £9, and gas strip is 
£8 5s. to £8 7s.6d. 


Steel very Active. 

Firms in the’ steel trade are almost overwhelmed with 
work, especially with regard to sections, and prompt deliveries 
of billets and sheet bars are very difficult to secure. Bessemer 
sheet bars are quoted £6 2s. 6d.; Siemens, £6 5s.; angles, £7 15s. 
to £7 17s. 6d.; and joists, £7 5s. The recent advance of 5s. 
in engineering bars, declared by the Small Steel Bar Associa- 
tion, making the minimum price £8, is being strictly enforced. 


Light Railway Construction. 
. The Board of Trade has now confirmed the Order 
made by the Light Railway Commissioners authorising the 
construction of a light railway partly in Birmingham, Smeth- 
wick and Oldbury, and it is not likely that any undue delay 
will occur in the construction of the line, which is really an 
extension of the tramway system at Bearwood to Quinton, 
the-distance being about two miles from the King’s Head. 
It has been arranged that the line shall be constructed by the 
Birmingham authority, although it will partly be within the 
area controled by other bodies, and the Birmingham City 
Council’s sanction to proceed with the project will before long 
be asked. 


Electrical Extensions. 

At a recent special meeting of the West Bromwich 
Town Couneil, the Mayor, Mr. J. A. Kenrick, presiding, the 
Electricity Committee reported that Messrs Braithwaite and 
Kirk had agreed to take at least 80,000 units of electricity per 
annum for five years, and to enable the Council to give this 
supply and provide for further demands from other customers 
in the district, it recommended that an additional feeder cable 
be laid at an estimated cost of £2650, and also a new distributor 
cable, the total estimated expenditure in the district being 
£3010. About £1500 had been spent on extensions of mains, 
and it recommended that application be made to borrow the 
amount required, and also £2000 to cover prospective expendi- 
ture, the total amount to be applied for being £6500. It also 
recommended the acceptance oF the tender of the Electrical 
ingineering and Equipment Company, Limited, for the supply 
of the cable. The cable would, it added, be made by a con- 
tinental manufacturer, but the tender was so very much below 
that of any of the tenders from English firms that it felt it had 
no alternative but to recommend its acceptance. Mr. Halford 
said they might be subject to some criticism for taking the action 
suggested, but he did not think the ratepayers would blame them. 
The tender in question was more than £500 lower than any 
English tender, and there would be a saving in the repayment 
of the loan, making the total difference about £750. The 
report was adopted. 


Railway Rolling Stock. 

The various railway carriage and wagon companies 
of the Midlands note this week with much satisfaction the 
announcement cabled from Simla to the effect that the Govern- 
ment of India is about to issue 3} per cent. bonds for the pur- 
chase of additional rolling stock for the Indian railways to move 
the phenomenal crops expected this year. 





NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Somewhat Irregular. 
; THE attendance on the Iron Exchange showed a marked 
’mprovement and is now resuming its normal appearnce. Prices 
of pig iron continue on the up grade, but the advance is causing 
buyers to hold off and cover immediate requirements only. In 





English brands prices were higher all round as compared with 
last week, and in Scotch brands prices favoured sellers, Gart- 
sherrie and Glengarnock iron perhaps being the most notable. 
Finished iron is firm and steel products also show good move- 
ment. Copper quietly steady, but sheet lead has advanced 
sharply. English tin ingots also dearer. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 69s. to 70s.; 
Staffordshire, 69s. to 70s.; Derbyshire, 69s. 6d. to 70s. 6d.; 
Northamptonshire, 70s.; Middlesbrough, open brands, 74s. 4d. 
to 74s. 10d. Scotch: Gartsherrie, 79s. 6d.; Glengarnock, 77s.; 
Summerlee, 76s. 6d.; Eglinton, 75s. 6d., delivered Manchester. 
West Coast hematite, 80s. 6d. f.0.t. Delivered Heysham : 
Gartsherrie, 77s. 6d.; Glengarnock, 75s.; Summerlee, 74s. 6d.; 
Eglinton, 73s. 6d. Delivered Preston: Gartsherrie, 78s. 6d.; 
Glengarnock, 76s.; Summerlee, 75s. 6d.; Eglinton, 74s. 6d. 
Finished iron: Bars, £8 10s.; hoops, £8 12s. 6d.; sheets, £9 5s. 
Steel : Bars, £8 2s. 6d. to £8 7s. 6d.; Lancashire hoops, £8 12s. 6d. 
Staffordshire ditto, £8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; 
boiler plates, £9 5s. to £9 10s.; plates for tank, girder, and bridge 
work, £8 5s. to £8 10s.; English billets, £6 5s. to £6 10s.; foreign 
ditto, £5 15s. to £5 17s. 6d.; cold drawn steel, £10 5s. to £10 15s. 
Copper: Sheets, £95; tough ingot, £84 10s. to £84 15s.: best 
selected, £84 15s. to £85 per ton; copper tubes, 1]4d.; 
brass tubes, 94d.; brazed brass tubes, 10}d.; rolled brass, 84d.; 
brass wire, 8}d.; brass turning rods, 8}d. to 84d.; vellow metal. 
Tid. to 7y;d. per pound. Sheet lead, £26 per ton. English 
tin ingots, £224 per to... Aluminium, £80 per ton. 


The Lancashire Coal Trade. 

There are few new features to note in the coal trade, but 
it is just possible that all classes of household fuel will show an 
advance of about 1s. 8d. per ton from the Ist of October. The 
Lancashire and Cheshire. Coalowners Association has not at 
present made any move in this direction. Slack and engine fuel 
were in rather good demand at prices favouring sellers for forward 
re ga Demand for shipping and bunkering coal somewhat 
ovisk, 


Cotton Spinners’ Wages. 

After negotiations and conferences which have lasted 
for several years, a universal list of work and wages for the 
ring-spinning industry has at last been settled upon by the 
Federation of Master Cotton Spinners’ Association on the one 
side and the Amalgamated *Association of Card and Blowing 
Room Operatives on the other. The list is expected to prevent 
many disputes in this section of the cotton trade, and will have 
the effect of putting ring-spinning firms on a uniform footing 
as regards the regulation of their workers. Broadly speaking, 
the new list will give the spinners an average advance of 10 per 
cent. in their wages, and contains an undertaking that the 
employers shall not, in consequence of the new list, have the 
right to reduce the number of spindles that any operative has 
hitherto had to attend to. 


Apprentices’ Strikes. 

Several local engineering firms are at present being 
put to considerable inconvenience by strikes of apprentices, 
who object to the deductions from their wages which their 
employers have had to make under the Government Insurance 
Act. So far. Armstrong, Whitworth’s is the largest firm 
affected in this district. 


Professor S. Dunkerley. 

I regret to have to record the death of Professor 
Stanley Dunkerley, who succeeded the late Professor Osborne 
Reynolds in the Chair of Engineering at the Manchester Uni- 
versity in 1905. After three years’ occupancy of the post, 
the Professor’s health broke down in a somewhat similar manner 
to his predecessor’s, and he has since lived in retirement. He was 
a Lancashire man, having been born in Burnley in 1870, and 
received his training at the Manchester College, where he was 
made D.Se. in 1905. In 1890-92 Professor Dunkerley was on 
the engineering staff of the Manchester Ship Canal. Between 
1893 and 1896 he was University Demonstrator of Engineering 
at Cambridge, and in the following year was appointed Pro- 
fessor of Applied Mechanics at Greenwich. This post he retained 
until he succeeded Professor Reynolds at Manchester. He was 
responsible for some excellent research work on the “‘ Whirling 
and Vibration of Shafts,’’ a paper on which was contributed 
to the Royal Society. He also read a paper on this subject 
before the Liverpool Engineering Society in 1894. 


Barrow-In-FuRNEss, Thursday. 
Hematites. 

Throughout North Lancashire and also the whole of 
Cumberland there is a busy state of affairs to report in connec- 
tion with the hematite pig iron trade. Makers are experiencing 
a very full demand for their iron, and could easily sell much 
more iron than they are at present producing. There is, how- 
ever, no desire to rush into a big additional ron ofiron. A fur- 
nace has been put into operation by the Cumberland Steel 
Combine at its Workington works, and this will increase the 
available amount of iron. Steel makers in the district are taking 
big supplies of iron direct from the furnaces at Barrow and 
Workington. Outside buyers have large requirements, and good 
deliveries are being made by land and sea. Prices are firm, with 
mixed numbers of Bessemer iron quoted at 81s. to 8Is. 6d. 
per ton net f.o.b., and special sorts of iron are quoted at from 
83s. 6d; perton upwards. There is not much business being done 
in the warrant market, where sellers are quoting 79s. 6d. per 
ton net cash. 


Iron Ore. 

The iron ore trade is as busy as it is possible for it to he. 
Local requirements are very heavy, and prospects are bright all 
round. On general account smelters’ wants are very satis- 
factory. Prices are firm. with good average sorts of ore quoted 
at 16s, 6d. to 18s. 6d., and the best qualities of ore are at 26s. 6d. 
per ton net at mines. The demand for Spanish qualities of ore 
is brisk. Big supplies are arriving regularly at Barrow, Hey- 
sham, Workington, and Maryport. This class of ore is quoted 
at 23s. per ton, delivered to West Coast works. 


Steel. 

The steel trade is busily employed. At.Barrow the 
rail mills are active, and a steady output is being maintained. 
Much of the metal is being sent away from Barrow by sea. 
The plate mill at Barrow is also very busy on shipbuildin 
material for home users. At Workington the rail mills are full 
of life, and the tyre and axle departments are busy. The 
general demand for steel is active. Rails are in good trade, 
and heavy sections are quoted at £6 10s. to £6 12s. 6d. per ton. 
Light sections are at £7 7s. 6d. to £7 12s. 6d., and heavy tramway 
rails at £7 10s. per ton. These latter are in fair demand., Tin 
bars are at £5 15s. per ton, hoops at £8 5s., and steel billets at 
£6 per ton, and all represent steady trades. For steel ship- 
building material there is a full demand on local as well as general 
home account, and ship plates are at £8 5s. per ton and boiler 
plates are at £8 15s. to £9 per ton. 


Shipbuilding and Engineering. 

These trades are very busy. On Monday there left 
Barrow for Sheerness the new Admiralty submarine salvage 
boat Yard Craft 96. She is capable of lifting 1200 tons, and has 
been specially built by Vickers, Limited, at Barrow for the pur- 
pose of raising sunken submarines. Mr. J. H. Boolds, who has 
been shipbuilding director at the Naval Construction Works, 
at Barrow, of Vickers, Limitéd, for the past twelve years, is 





retiring from the management of the shipbuilding department 
at Barrow. He will, however, be retained for duties in connec- 
tion with the establishments of Vickers, Limited, at home and 
abroad. Mr. Boolds is chairman of the Shipbuilders’ Employers’ 
Association. 


Fuel. 

The demand for coal and coke is brisk. Good Lan- 
cashire and Yorkshire sorts of coal are at 13s. 6d. to 18s. 6d. per 
ton. East Coast coke is quoted at 27s, 6d. per ton delivered 
and Welsh coke at 27s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Raw Materials. 

Prices of pig iron stil! continue to rise. Lincolnshire 
makers have effected another advance this week of 2s., and their 
present quotations are 66s. for forge, 68s. for foundry, and 69s. 
for basic. There are no buyers at these figures, and a number of 
users who are getting through their contracts express a deter- 
mination not to renew them until easier rates are available. 
lron has changed hands in Derbyshire at figures below those 
mentioned above but prices have since gone up nearly to the 
Lincolnshire level. Supplies of forge iron have been rather 
abundant lately, and users are able to put a little into stock, but 
there is a corresponding shortage in the make of foundry quality. 
Hematite is stronger and the supply is being increased by the 
blowing in of additional furnaces. The steel trade at present 
requires all that can be produced. As much as 83s, is now asked 
for East Coast mixed numbers in Sheffield and an additional 
ls. 6d. for forward delivery. A large trade is being done in 
alloys for steel making, and it is difficult to obtain tungsten at 
the current low rates, while molybdenum, chrome and silicon are 
searce and dear. The consumption of vanadium has gone up 
by leaps and bounds ; the price nevertheless remains low. 


Steel. 

By running the local works at their full capacity steady 
progress is being made towards catching up the present enormous 
demand for steel. both heavy and light. The demand, however, 
shows no indication of falling off, in spite of the advanced prices 
which it might have been supposed, would have acted as a check 
upon the placing of fresh business. Finished steel has not, 
however, gone up in price to anything like the same extent as 
raw materials, and profits would be almost nil had not the makers 
contracted for materials when values were low. As these con- 
tracts expire, however, further advances in finished prices will 
be inevitable. Makers of the best tool steels have never been 
so fortunately placed as at the present time. A very large 
business is being done with marine and general engineers, oil 
and gas engine makers, and the builders of all kinds of motor 
vehicles, and in addition buying from foreign and colonial 
markets has expanded to a record volume. It is stated that 
Sheffield steel is now finding its way to semi-developed countries 
where until recently only cheap Continental material could be 
sold. The lesson that good steel is the more economical even 
if it costs more is being learned in all parts of the world. Ger- 
many is taking a good weight of Sheffield’s most expensive steels. 
Billets are still very scarce and the prices almost prohibitive. 
Local makers have ceased to quote for dead soft quality, and 
are demanding £6 15s. for basic steel, whether hard or soft, 
while the high carbons fetch £7. Bessemer acid billets are £8 
and Siemens acid £8 10s. A steady increase in specifications 
for steel scrap is being experienced, and holders are getting rather 
better prices. As regards some classes of scrap, however, the 
supply is still much in excess of the requirements of steel makers. 


The Engineering Trades. 

Most of the machine tool shops in the West Riding 
are well booked up with orders, and speaking generally makers 
cannot supply an ordinary new tool under three months. For 
special tools, four, five and six months are required. Merchants 
carrying stocks of first-class tools are selling freely, and there is 
a brisk demand for good second-hand machines. The export 
trade is good. The majority of the gas and oil engine makers are 
so overwhelmed with orders that they are by no means anxious 
to book new business. Some of them cannot guarantee deliveries 
within six months. The orders already on hand will provide 
work far into next year. Another extremely active branch of 
engineering is that of commercial motors. For six months 
or more orders for such vehicles have been flowing in far in excess 
of the means of construction and evéry maker is greatly in 
arrears. The wonderful expansion of this industry is quite 
one of the features of the engineering trade this year. The 
make of oil-driven commercial motors is increasing, but the 
majority of the vehicles being turned out are steam propelled. 


Fuel. 

The demand for. most classes of fuel supplies continues 
to necessitate full time working at practically all the South 
Yorkshire collieries, and there is still an absence of stocks. 
Shipments are maintained at the high level of the past six 
weeks, and should continue at this level until the end of next 
month. More contracts have been placed this week at advances 
of 2s. to 2s. 6d. A considerable number of users, however, are 
still buying their supplies in the open market. Prices are firm 
all round. The abnormal demand for coke has sent values up, 
and producers must be making exceptionally good profits. 
Slacks are scarce and in great demand, manufacturers’ re- 
quirements being the largest on record. The cold weather has 
sent up the consumption of house coal, but an advance in prices 
has checked buying somewhat. Some collieries are suffering 
inconvenience from an insufficient supply of wagons, and the 
railway systems are becoming rather congested with traffic. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Boom in Cleveland Pig Iron. 

THE boom in the Northern pig iron trade continues. 
Values are moving up steadily, and the advances are entirely 
due to legitimately improved demand, there being an absence 
of disturbing infl from outside. Consumers are anxious 
to place orders for both early and forward delivery, but with 
prospects so bright as they are sellers do not care to commit 
themselves heavily ahead. Demand for all kinds of pig iron 
over the autumn months promises to be very heavy. The new 
furnace at the Cargo Fleet Ironworks is rapidly approaching 
completion. More furnaces would be put into blast if limestone 
was less scarce. There seems little likelihood at present of the 
make of pig iron being further increased, and, consequently, 
the Cleveland iron in the public warrant stores, which is practi- 
cally the only stock in existence, promises to be heavily drawn 
upon to meet the aut requir ts. At the market on 
Wednesday substantial sales were made at 66s. for early delivery 
of No. 3 Cleveland pig iron. The other qualities were also 
advanced, No. 1 becoming 71s. 6d., No. 4 foundry 66s. 3d., 
No. 4 forge 66s. 14d., and mottled and white iron each 65s. 9d. 








Hematite Pig Iron. y 
The condition of the hematite pig iron trade in the 
North-East Coast district continues to be one of great steadiness, 
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and there is every prospect of a busy state of affairs for some 
time to come. The demand for iron is very brisk, and makers, 
without exception. are well booked with orders. The output 
is larger than for some years past. Producers are in a very 
firm position, and values show an upward tendency. There 
are no stocks of hematite upon which to draw either with makers 
or in the public warrant stores. This strengthens the makers’ 
position and accounts in no small measure tor the steadiness 
with which prices have advanced. The market is ruled entirely 
by legitimate business, and during the last six months the rise 
in quotations has been 10s. 6d. per ton. The general market 
quotation, at the close on Wednesday, for early delivery of mixed 
numbers of East Coast hematite was 76s. 6d., an advance of Is. 
in a week, whilst for forward delivery up to 80s. was asked. 


Iron-making Materials. 

There has been very little business in foreign ore this 
Indeed, the market is very flat, consumers as a whole 
being comfortably situated. Sellers ask from 22s. 6d. to 23s. for 
Rubio of 50 per cent. quality. Freights are still as high as ever, 
the rate between Bilbao and Middlesbrough standing at 7s. 3d. 
Coke is still very strong and in good demand. Up to 23s. has 
now to be paid for average blast-furnace qualities delivered 
at Teesside works. The price of coke usually stiffens with the 
price of pig iron, but at the present time, owing to its scarcity. 
it is disproportionately dear. 


week. 


Finished Iron and Steel. 

All branches of the manufactured iron and steel indus- 
tries are in a most healthy state and the outlook is excellent. 
The present production is very heavy, and, in fact, in some 
departments record makes are reported. All producers have 
excellent order books, some of them having such large contracts 
in hand that they cannot enter into new undertakings to deliver 
before 1914. With conditions so favourable manufacturers are 
able to take a very firm stand. So far as can be ascertained 
prices are not altered, but there is reason to believe that advances 
for many descriptions may be announced at any time. Common 
iron bars are £8 5s.; best bars, £8 12s. 6d.; best best bars, £9 ; 
iron ship plates, £8 ; iron boiler plates, £8 12s. 6d.; iron girder 
plates, £8 2s. 6d.; iron ship angles, £8 5s.; iron ship rivets, £9 10s. 
steel bars (basic), £7 15s.; steel bars (Siemens), £8 5s.; steel ship 
plates, £8; steel ship angles, £7 7s. 6d.; steel boiler plates, 
£8 15s.; steel strip, £7 12s. 6d.; steel hoops, £7 15s.; and steel 
joists, £7 2s. 6d. to £7 5s.—all less the customary 24 per cent. 
discount. Cast iron columns are £6 15s.; light iron rails, 
£6 15s.; heavy steel rails, £6 10s.; and steel railway sleevers, 
£7—all net at works. Iron and steel galvanised corrugated 
sheets, 24 gauge, in bundles, stand at £12 1s. f.0.b., less the usual 
4 per cent. Railway chairs are generally quoted at £47s. 6d. 
f.o.r. 


Shipbuilding and Engineering. 

It is safe to say that never has there been such extra- 
ordinary activity in shipbuilding as is reported at the present 
time. It is generally asserted that the boom will not soon 
spend itself, and that the activity may be prolonged by the 
distribution of orders for cargo steamers, which cannot at 
present be placed. All the shipyards on the Tyne, Wear, and 
Tees are fully employed. The new yard which is being built 
on the Wear for Swan, Hunter, and Wigham Richardsons, 
Limited, of Wallsend, is rapidly nearing completion, and it is 
anticipated that work will be commenced in a few weeks’ time. 
The various branches of the engineering trade in the North con- 
tinue to be well employed, and it is difficult to place orders with 
some firms for anything like early delivery. The strike of 
apprentices at Richardsons, Westgarth and Co.’s engineering 
works on Teesside has been settled without any concessions 
being granted. The youths struck work because the firm refused 
is. a week increase to cover the insurance tax. The firm issued 
a letter pointing out the seriousness of the consequences that 
might ensue were the apprentices to adhere to their attitude. 
Being indentured apprentices their wages were fixed for the full 
period of such service at the time of signing of the indentures, 
and it was pointed out that the whole machinery of the law could 
be employed to enforce such agreements The outspoken but 
courteous letter issued by the firm had the desired effect. 


Coal and Coke. 

There is a brisk demand for all descriptions of coal, 
but owing to some of the collieries being badly supplied with ton- 
nage several grades are being offered freely at slight concessions ; 
on the other hand, some producers are oversold and well stemmed, 
and in these cases even advanced prices fail to secure deliveries. 
Some very large sales have been recorded this week. The con- 
tract to supply the Porto Ferraio Iron and Smelting Works 
with 100,000 tons of best Durham coking unscreened coals has 
been taken by a Newcastle—Cardiff firm at a price based on 
12s. 9d. to 13s. f.o.b. delivery over next year. Several contracts 
amounting to 200,000 tons of good Durham unscreened coking 
coals and also coking smalls have been arranged on the basis of 
12s. to 12s. 6d. per ton f.o.b. for shipment over next year. The 
quotation for best Durham gas coals is 12s. 9d. to 13s., with 
seconds at 12s. 3d. to 12s. 6d. Bunker coals are in active 
request, and up to 13s. has now to be paid for best qualities and 
12s. 3d. for ordinary bunkers. There is a good demand for coke, 
and prices are very stiff. Foundry coke is quoted 23s. to 24s.; 
furnace coke, 21s.; and gas coke, 21s. per ton. 





NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Higher Prices for Warrants. 


THERE has been a further advance in pig iron warrants 
on Glasgow Exchange since last report. At the same time, 
occasional reactions have taken place in prices, attributed to 
holders selling for a profit. So far there has not been much 
encouragement for the formation of a bear account, as the rise 
in price has until now by general assent been held to be justified 
by the active condition of trade. Now, however, that the 
general public is taking more interest in warrants and that 
speculative business is on the increase, fluctuations in prices 
may become inore common. The business this week has been 
on a somewhat extensive scale, as much as 20,000 tons of 
warrants changing hands in a single day. Business in Cleve- 
land warrants since last report has heen done at 65s. to 65s. 6d. 
cash, 65s. 34d. to 65s. 10d. one month, and 65s. 11d. to 66s. 4d. 
three months. Transactions have also been noted at 65s. 74d. 
for delivery in seventeen days, 65s. 73d. for October 13th. 
and 65s. 10d. for November 19th and 20th. Shipments of 
Cleveland pig iron have been about normal, and stocks are less 
drawn upon than they were a short time ago. The require- 
ments of Scotch consumers are comparatively large. and more 
Cleveland iron is used in Scotland than in any other place to 
which shipments are sent. 


Scotch Pig Iron Trade. 

The Scotch pig iron trade is strong and active. Current 
output or its equivalent is understood to be going entirely into 
consumption or shipment. There are 88 furnaces in blast in 
Scotland, compared with 83 at this time last year, and there is 
seldom any variation in the amount of output of the different 
kinds of iron. Prices continue to move up in sympathy with 
those of warrants. Govan and Monkland, Nos. 1, are quoted, 
f.a.s. at Glasgow, 71s. 6d.; Nos. 3, 70s.; Carnbroe, No. 1, 76s.; 
No 3, 72s.; Calder, No. 1, 78s. 6d.; No. 3, 73s. 6d.; Summerlee, 
No. 1, 78s.; No. 3, 74s.; Clyde and Langloan, Nos. 1, 79s.; 


Nos. 3, 74s.; Gartsherrie, No. 1, 79s. 6d.; No. 3. 74s. 6d.; Colt- 
ness, No. 1, 95s.; No. 3, 77s.; Eglinton, at Ardrossan or Troon, 
No. 1, 72s.; No. 3, 7ls.; Glengarnock, at Ardrossan, No. 1, 
80s.; No. 3, 75s.; Dalmellington, at Ayr, No. 1, 73s.; No. 3, 
7ls.; Shotts, at Leith, No. 1, 79s.; No. 3, 74s.; Carron, at 
Grangemouth, No. 1, 79s. 6d.; No. 3, 74s. 6d. per ton. The 
call for Scotch pig iron for abroad is of moderate extent, but the 
home business is active, and the amount of iron going into 
consumption in Scotland and also in England is large. Some of 
the special brands are becoming scarce. The call for foundry 
qualities appears to be increasing. 


The Hematite Trade. 

There has been a somewhat firmer tendency in hematite 
pig iron, but it is reported that Scotch is no dearer than 81s. 
for present consumption, although makers are said to be un- 
willing to contract forward at that price. Hematite warrants 
are about 79s. cash, while business has been done at 79s. 6d. 
and 79s. 9d. for delivery in three months. Makers of the latter 
iron are quoting 80s. to 8ls., owing to the lightness of stocks 
and the active demand on English account. Merchants are 
bringing large quantities of Cleveland hematite into Scotland, 
as it can be supplied at a price quite advantageous to users, 
and it is on this account and also because of the heavy supplies 
of scrap that Scotch hematite has for some time made little or 
no upward progress in values. 


Finished Iron and Steel. 

The manufacturing departments continue quite active ; 
indeed, the rule is that men and plant are being operated 
to the fullest extent, and as regards steel particularly there is 
still an arrear of delivery. The amount of fresh business on offer 
has been comparatively small in the home section of both the 
steel and malleable iron trades. There is a fair inquiry for 
abroad. Sheets are in active request for export, and there is 
also an extensive business in iron and steel material of a miscel- 
laneous character for shipment abroad. Prices of the raw 
material of steel (hematite pig iron) have not risen in proportion 
to other kinds of pig iron, so that there has not been any pressing 
necessity for further advances in steel prices. 


The Coal Trade. 


There has been a somewhat easier demand in the ship- 


ping branch of the coal trade, so that it has not been possible | 


to obtain in full the recent advances in prices so far as shipments 
are concerned. In the home departments of the trade there is 
no slackening in the demand. Coals suitable for furnace use 


are in very active request at full prices, and the domestic con- | “ : : A A 
signal is an essential part of any signal system governin, 


sumption has also been expanding, owing to colder weather 
and the advance of the season. Steam coal is quoted f.o.b. at 
Glasgow 11s. 6d. to 12s.; ell coal, 12s. to 12s. 6d; splint, 13s. 6d. 
to 14s.; treble nuts, 13s. 6d. to 14s.; doubles, 13s. to 13s. 6d.; 
and singles, 12s. to 12s. 6d. per ton. 
coal has been very good, and the trade with Jreland is well 
maintained. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Cardiff: State of the Coal Trade. 


Tue first remark made on ’Change when the market | 


opened was a hopeful one as a comment on the state of things. 


It was: ‘* The exports of coal from the United Kingdom show | 





Coastwise business in | 


engaged, and the production in each department was lar 
Quotations :—Pig iron: Hematite mixed numbers, 78s. 7}, 
cash, 78s. 114d. month; Middlesbrough, 65s. 3d. cash, 65s. 9, 
month ; Scotch, 71s. 3d. cash, 71s. 7d. month ; Welsh hemati:«, 
8ls. to 82s. dd.; East Coast, 81s. c.i.f.; West Coast, 83s. ¢.if, 
Steel bars: Siemens, £5 15s. to £5 17s. 6d.; Bessemer, £5 1i)s, 
Rails: Heavy, £6 7s. 6d. to £6 10s.; light, £6 10s. to £6 15s, 


e, 


Tin-plate. 

Shipments last week were evidence of good busing 
At Llanelly the demand for bars continued brisk, and every 
furnace is fully taxed to meet the requirements of local worl.;, 
Half a dozen mechanical accidents keep as many mills idle 
the district. Tin-plate quotations -—-Ordinary sheets, 15 
ternes, 26s.; C.A. roofing sheets, £5 5s. to £9 10s. per ton; big 
sheets for galvanising, 30g., £9 5s. to £9 10s.; finished blac 
plates, £11 10s.; port sheets, 24 g., £12 2s. 6d.; block tii, 
£220 15s. cash, £217 17s, 6d. three months. Other quotations : 





Copper, £78 10s. cash, £79 5s three months. Lead: Engli-} 
£23 10s.; Spanish, £23. Spelter, £26 15s. Silver. 28} $d. per o, 





ACCIDENTS UNDER BLOCK SIGNALS. 


Two disastrous collisions occurred in July on America: 
railways in spte of the block signal protection in each cas: 
fn the most serious accident, however, the cause was plai), 
and simple disobedience and disregard of signals. In this 
case the engineman ran past a distant signal and a hom: 
sigial standing at danger, and also past a burning red-lig!it 
fusee set on the permanent way by the rear brakeman of th 
first train, who had gone back fully 2000ft. to place thi 
warning when his train was stopped on the line. Thy 
excuse was that both the engineman and fireman wer 
tinkering with a faulty injector, but of course this is no 
excus? for such gross negligence. This accident was 01 
the Delaware, Lackawanna, and Western Railroad, ani 
thirty-nine persons were killed. The second accident 
wes on the Chicago, Burlington, and Quincey Railroad, in, 
which thirteen persons were killed, and here the caus: 
was acombinationof inadequate s.gnals, careless enginemen, 
and a slight fog. Manually-operated block signals are 
usd, but there are no distant signals, although the distant 


fast and frequent train service. The first train ran past 
the danger signal through not seeing it in time, but pulled 
up 850ft. beyond. The brakeman went back to the signal 
cabin, and the operator—a woman—told him she had 


| orders that the block had been cleared, so that his train 


an increase of about a million tons for August compared with the | 


corresponding month in 1911.” 
and when coupled with the fact of improved market conditions, 
hopeful. Last week’s business : 
in evidence in most branches of the steam coal trade. The great 
factor was the lack of sufficient prompt steamers to meet the 
requirements of shippers, and one heard the frequent comment 
that coal was in demand but steamers lacking. Buyers adopted 
a waiting policy, and a confident opinion was expressed that late 
September quotations would be likely to show improvement. 
All qualities of large coal were more or less affected, and smalls 
had a sharp fall, concessions on them being common. 


French Railway Contracts. 

Contracts have just been placed by the French North 
and Midi Railways for Welsh through and small totalling 400,000 
tons. 
are based on about 17f. for Bordeaux. 
secured by the Germans. Latest: Little alteration, but sellers 
of smalls are firmer. Quotations: Best Admiralty large, 
l6s. 9d. to 17s. 3d.; best seconds, 16s. to 16s. 6d.; seconds, 
15s. 6d. to 15s. 9d.; ordinaries, 14s. 9d. to 15s. 3d.; best drys, 
16s. 6d. to 17s.; ordinary drys, 14s. 6d. to 15s.; best bunker 
smalls, 10s. to 10s. 3d.; best ordinaries, 9s. 9d. to 10s; cargo 
smalls, 8s. 3d. to 9s.; inferiors, 7s. 6d. to 8s.; washed smalls, 
10s. to 10s. 6d.; best Monmouthshire black vein, 15s. 3d. to 
15s. 9d.; ordinary Western Valleys, 14s. 6d. to 14s. 9d.; best 
Eastern, 13s. 9d. to 14s. 3d.; seconds, 13s. 6d. to 13s. 9d. Bitu- 
Best households, 18s. to 18s. 3d.; good households, 


minous : 
17s. to 17s. 3d.; No. 3 Rhondda, 16s. 6d. to 17s. 6d.; smalls, 
12s. to 12s. 6d.; No. 2 Rhondda, 12s. to 12s. 6d.; through, 


10s. 6d. to 1ls.; No. 2 smalls, 8s. to 8s. 3d. Patent fuel, 18s. to 


18s. 6d. Coke: Special foundry, 27s. to 29s.; good foundry, 
22s. to 25s.; furnace, 19s. to 21s. Pitwood, 23s. 6d. to 24s. 


Newport (Mon.). 
Shortage of tonnage was the cause of dull and irregular 
conditions, but colliery outputs were on a heavier scale. Not 
much change in house coal, patent fuel, or coke. 


That was satisfactory, and | 


Unfavourable conditions were | 





Prices are not given, but it is said that the figures for small | 
Danish orders have been | 


Latest :— | the new concrete of ‘the new electric tramway. 


could goon. The signal remained at danger, but a second 
train ran past it and dashed into the first, having slight! 
reduced speed. The railway company is to blame for its 
inadequate equipment of signals and for permitting suc) 


| high speeds in fog, although the fog is said to have been 


only local. But the inquiry resulted in placing the blan« 
on the flagman of the first train and the engineman of 
the first train, nothing being said as to signals. 








TEARING UP CABLE TRAMWAYS. 


CABLE tramways have been obsolete for some years in 
America, and in converting them to electric traction there 
has been considerable trouble in removing the old conduit 
and permanent way. At St. Louis a powerful wrecking 
crane was used, tearing up the yokes and concrete in great 
masses. At Chicago only the upper part was removed to 
a depth sufficient for the sleepers and concrete of the new 
permanent way. One of the last of the lines at San 
Francisco—formerly the greatest centre of the cable 
tramway system—is now being converted to the overhead 
electric trolley wire system. In removing the conduits, 
a narrow trench 2}ft. deep is first dug along one side, so 
that there will be no lateral support, and a travelling 
drop-hammer machine is then run over the line to break 
up the eoncrete. This has a heavy timber frame 15ft. 
high—so as to pass under the trolley wires of intersecting 
lines—with inclimed leaders and a 3500 1b. hammer 
operated by a steam winch. The basalt paving blocks 
are not removed, as they are cemented to the concrete, 
but the battering of the hammer smashes these, breaks 
the concrete into loose masses, and separates it from the 
yokes and slot rails. Where water pipes, &c., cross tle 
street the concrete is broken up by hand. Behind the 
hammer machine comes a heavy jib crane, moved on skids, 
with a capacity of 30 tons pull. This is hitched to the 
yokes or slot rails at convenient points, pulling them out ; 
the iron work is laid at the side of the street to be removed 
and sold as scrap. The larger blocks of concrete are 
broken to a_ size suitable for a_ travelling rock 
crusher, all the old concrete being used as aggregate for 
The con- 


Quietness remained the rule with regard to all Monmouthshire | crete breaker makes about 600ft. per day in one ten-hour 


steam coal ; the tonnage in dock insufficient for needs of shippers ; 
stocks of coal heavy ; easiness for most descriptions of large, 
but smalls showing tendency to harden, on account of pit 
stoppages ; pitwood unchanged. Steam coal: Best Newport 
black vein, large, 15s. to 15s. 6d.; Western Valleys, 14s. 3d. 
to 14s. 6d.; Eastern Valleys, 13s. 6d. to 14s.; other kinds, 
13s. 3d. to 13s. 6d.; best smalls, 8s. 9d. to 9s. 3d.; seconds, 
7s. 9d. to 8s. 6d. Bituminous: Best house, 17s. to 17s. 6d.; 
seconds, 16s. to 16s. 6d. Patent fuel, 17s. 6d. to 18s. Pitwood, 
23s. 6d. to 24s. 


Swansea. 

Returns are in all cases favourable, and adjoining 
ports show a similar rally. Latest :—-No improvement in general 
conditions of anthracite market ; few fresh business transactions; 
steam coal market dull. Prices :—Best malting, large, 23s. 
to 25s. net; seconds, 20s. to 22s. 6d. net; big vein, 17s. to 
19s. 6d., less 24 per cent.; red vein, 13s. 6d. to 14s. 6d., less 2} 
per cent.; machine-made cobbles, 22s. to 24s. net ; Paris nuts, 
23s. 6d. to 26s. 6d. net: French nuts, 23s. 6d. to 26s. 6d.; 
German nuts, 23s. 6d. to 26s. 6d. net; beans, 21s. to 23s. 9d.; 
machine-made large peas, 13s. to 14s. 6d. net; rubbly culm, 
7s. 3d. to 8s 9d., less 24 per cent.; duff, 4s. 9d. to 5s. 6d. net. 
Steam coal: Best large, 18s. to 19s.; seconds, 14s. 6d. to 15s. 3d.; 
bunkers, 10s. 9d. to 11s. 6d.: small, 9s. 3d. to 10s. 9d., all Jess 
2} per cent. Bituminous: No. 3 Rhondda, 17s. 6d. to 18s. 6d.; 
through, 15s. to 16s. 6d.; small, 12s. 6d. to 13s. 3d.; No. 2 
Rhondda, 14s. to 15s. 6d.; through, 10s. 9d. to 11s. 6d.: small, 
9s. 3d. to 10s. 6d., all less 2} per cent. Patent fuel, 17s. 6d. 
to 18s. 6d., less 2} per cent. Pitwood, 23s. 6d. to 24s. 


Iron and Steel. 
The past week was another busy period at Dowlais. 





The blast furnaces, Bessemer and Siemens furnaces were fully 





shift. 








Rotiine Mitt Enernes.—In our description of a 12,000 
horse-power rolling mill engine in our issue of September (th 


| we stated that the engines were designed and built under the 


| supervision of Mr. Henry Crowe. 





We should have said Mr. 
Edward Crowe, and we offer that gentleman our apology for the 
mistake. 


ENGINEERING STANDARDS CoMMITTEE.—A new edition 
of the British Standard Specification for structural steel for 
bridges and general building construction (Report No. 15, 
revised August, 1912), has recently been issued. The new issue 
is of importance in view of the fact that the London County 
Counci! (General Powers) Act, 1909, requires that all rolled steel 
used in the construction of skeleton frame work for buildings 
shall comply with the requirements of this Specification. Some 
of the more important modifications in the Specification are 
as follows :—-The increase of the allowable phosphorus content 
in certain steel from .07 to .08 per cent. ; the increase of the 
upper limit of tensile strength for plates, sections and_ bars 
(other than rivet bars), from 32 to 33 tons per square inch ; 
the reduction of the lower limit of tensile strength for rivet 
bars from 26 to 25 tons per square inch. Following the pro- 
cedure adopted in the revision of the Specification for portland 
cement, the text of the present Specification has been settled 
in consultation with the Committee by Mr. A. A. Hudson, K.C., 
standing counsel to the Committee, with a view of ensuring 
that so far as practicable it has the meaning intended, 
and the Specification has been remodelled in accordance with 
his advice. The Specification costs 5s. 2d. post free, and may 
be obtained from any bookseller or direct from the offices ot 
the Committee, 28, Victoria-street_. Westminster, S.W 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

THe healthy activity reported during previous weeks still 
continues in the iron and steel industries, the tone of prices 
heing very firm. The outlook, taken on the whole, may be 
regarded as cheerful, for although heavy forward orders are quite 
an exception just now, existing contracts guarantee steady 
occupation for many weeks ahead, and order books are well 
‘illed at all the principal works. ‘There is a great deal of brisk- 
ness in the various departments of the engineering trades. The 
Union of Rhenish- Westphalian hoop mills, at the recent meeting, 
vaised the prices for hoops by M.2.50 p.t. 


The German Coal Output. 

In the different branches of the coal industry a sound 
and rather improving business is being done. Shipments to 
the Upper Rhine and to Belgium and Holland continue on an 
extensive seale, and the inland manufacturing customers are 
also taking in heavy supplies, 


Austria-Hungary. 

Tron and steel makers have been fairly busy in the 
principal departments, and there has even been some improve- 
ment to note with regard to forward orders. Quotations remain 
the same as during previous weeks. 


Iron and Steel in Belgium. 

All the leading establishments are fully employed, and 
makers in a good many cases are unable to meet their customers’ 
requirements promptly. A heavy weight of girders is still being 
sold, though this is the time when consumption in the building 
department generally decreases. Locally as well as on foreign 
account the consumption in semi-finished steel is very Jarge. 
The different branches of the coal trade are well engaged. 
Import in coal, coke, and briquettes, during the first seven 
months of this vear was 5,398,898 t., as compared with 4,870,355 
t. in the year before; export, on the other hand, was only 
3,814,965 t., as compared with 3,933,579 t. in the preceding year 


France. 

The market for iron and steel has lost nothing of its 
former stiffness, the majority of the works being as well occupied 
as they possibly can be. There have been comparatively few 
forward orders of weight coming in recently, but the large 
amount of work on hand renders producers rather independent 
of current orders. The rise of 2f. pt. for pig iron shows con- 
sumers that top prices have not yet been reached ; there is no 
sign of slackness among makers of iron and steel, and the opinion 
prevails that supplies will be rather behind requirements up to 
the end of this year, makers of both raw and finished iron and 
steel having more work at present than they can execute com- 
fortably. This has naturally tended to increase the stiffness 
of quotations. In finished iron full employment is covered 
until the end of the year; the orders now received are all for 
1913. In the Nord sheets have been slightly neglected, while 
all other sorts of plates meet with exceedingly good demand. 
Hoops and girders are in very active request, and the demand for 
all other descriptions of building material is as strong as ever. 
The advanced prices can easily be carried. There have been 
offers in plates coming in from Belgium and Germany at prices 
about equal to those quoted by the French mills, but the terms 
of delivery are shorter than with the inland works, and so con- 
sumers have been rather inclined to favour these foreign offers. 
On the Paris market the following are the current rates for 
consumers :—Merchant bars in iron and steel, 200f. to 210f. p.t.; 
special sorts, 215f+ to 220f. p.t.; hoops, 210f. to 220f.; 
virders, 220f. to 230f. p.t.; plates of 3 mm. and more, 250f. to 
280f. p.t. In the iron-producing districts of East France large 
oversea contracts have been added to the extensive local con- 
sumption, and the mills are almost without exception engaged 
to their fullest capacity. For pig iron the Comptoir de Longwy 
quotes 84f. p.t. for No. 3 foundry pig ; 68f. for forge pig; basic 
stands at 76f.; inferior sorts, 72f., all per ton. Exports in 
minette from East France have increased during the past six 
months, being 3,552,290 t., as compared with 2,901,429 t. in 
the year before. In the Nord merchant iron stands at 180f. 
to 185f. p.t., but a rise is expected for next quarter. Both in 
the Nord and in the Ardennes a very lively business is being 
done in hardware. In the Loire Department a marked decrease 
in the output of cast iron is noted. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 3rd. 

Rattway buying continues active in both iron and steel 
products. Heavy orders for steel rails are being placed for 
delivery this year and as late as June next year. The car works 
are being urged to hasten deliveries in view of a general shortage 
of cars needed for the movement of autumn harvests. Much 
more business is being offered to the car works than it is possible 
for them to take in the time specified for delivery. The cast 
iron pipe- works and foundries producing castings for car works 
are heavy buyers of foundry iron and cast iron. Fully 100,000 
tons have been purchased within a short time, largely in the 
South and chiefly at Birmingham. _ Basic iron is in very heavy 
demand. An order has just been placed by an Eastern mill for 
16,000 tons of basic at an advance of 25 cents per ton over last 
week. Another eastern order was for 5000 tons. All grades of 
pig iron are now selling at the recently advanced quotations. 
Stocks of all kinds of pig have been reduced during the past 
year close to a million tons, The estimated reserve is 1,200,000 
tons, and the annual production 26,000,000 tons. August 
rail orders are estimated at 400,000 tons. Iron and steel exports 
are gaining in volume, and the leading exporting interests will 
probably export 2,500,000 tons during this year. There is an 
urgent demand for every mill and furnace product. Copper 
shows decided strength. Electrolytic is 17.75. European 
demand has not been up to expectations, which explains why 
copper is not 18 cents to-day. Exports for the month 26,030 
tons. Zine is higher on heavy buying. Deliveries during 
August, 4300 tons. Stocks on hand, 1279 tons. The Stee! 
Corporation sold tin in the open market to check the upward 
movement, 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


° 
_WE are informed that Hayward Brothers and Eckstein, 
Limited, have been granted a sole licence for coating iron and 
steel sash bars with lead by the Cowper-Coles process, and that 
a plant is being equipped at their works in London for the 
purpose. 








Contracts.—The Hydraulic Engineering Company, Chester, 
has received an order from the Hull Joint Dock Committee 
for twenty-six 1-ton electric capstans of its special turnover 
type and forty-four fairleads.—The Mirrlees Watson Company, 
Limited, of Glasgow, have recently secured a repeat order 
from D. Colville and Sons, Motherwell, for a barometric jet 
steam condensing plant to be directly connected to rolling mill 
engines, the steam duty for which is 200,000 lb. per hour.— 





| 
BRITISH PATENT SPECIFICATIONS. | 


When an % tion is ¢ ted from a:road the name and address 
of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 
The date first given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the i , give notice at 
the Patent-office of opposition to the grant of the Patent. 








STEAM ENGINES. 


27,258. December 5th, 1911.—ImprovEMENTS IN STEAM TRapPs, 
John Dewrance, of 165, Great Dover-street, Southwark, 
Surrey. 

The outlet passage A for the water is formed as a pipe depend- 
ing from the container cover E', and is provided at its lower 
extremity with a main valve B, the steam pressure acting thereon 
in such a manner that, under normal conditions, the tendency 
of the valve is to remain seated. Below the main valve B is a 
pilot valve C adapted to open against the pressure of the steam 
by reason of water accumulating in the receiver or float D 
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whereby the pilot valve is carried. The upper extremity of the 
float D is formed with two outwardly projecting lugs D D 
adapted, on the float falling, to seat on two inwardly projecting 
lugs EE. Shortly before the outwardly projecting lugs D seat 
on the inwardly projecting lugs E the arms C’ carried by the 
pilot valve C, and adapted to slide in lateral grooves S formed 
in the main valve B, impart to a ring K a slight percussive blow 
sufficient to open the main valve B. The main valve B being 
now removed from its seat, the water contained in the receiver 
D is forced up the passage A and ejected by way of the outlet.— 
August 21st, 1912. 


19,030. August 24th, 1911——-AN IMPROVEMENT IN STEAM 
ENGINES HAVING A SUPERHEATER, Robert Henry Fowler, 
engineer, and Harold Livesey, engineer, both of Steam 
Plough Works, Leeds. 

In steam engines in which a superheater is interposed between 
the boiler and the cylinder, the regulator valve is commonly put 
between the boiler and the superheater in order that when the 
engine is at rest steam may not condense in the superheater. 
In certain cases, more particularly in ploughing engines, there 
exists the objection to this arrangement, that there is a consider- 
able volume of steam on the cylinder side of the regulator valve, 
which allows the engine to make a certain number of revolutions 
after the regulator is closed. By the present invention two 
regulator valves, worked by a single lever, are provided, one 
between the superheater and boiler, and the other between 
superheater and cylinder. The normal cut-off stroke of the 
regulator lever fully closes the valve between the superheater 
and the cylinder, but cannot completely close the valve between 
the superheater and the boiler, so that the boiler pressure is 
always in the superheater, and the latter valve remains suffici- 
ently in equilibrium to obviate extra friction that might other- 
wise arise by reason of the employment of two valves. When 
the engine is to be at rest for some time, the regulator lever is 
moved somewhat further than its normal shut-off position, 
and when this is done the valve between the boiler and the super- 
heater is completely closed, whilst that between the superheater 
and the cylinder is more or less open, so that any steam in the 
superheater can be allowed to escape, and therefore does not 
condense in the superheater.—August 23rd, 1912. 


STEAM GENERATORS. 


12,029. May 2Ist, 1912.—IMPROVEMENTS IN AND RE}.ATING 
vo STEAM SUPERHEATERS, Schmidt’sche Heissdampf- 
Gesellschaft, m.b.H., engineers, of 2, Rolandstrasse, Cassel- 
Wilhelmshéhe, Germany. 

Each smoke tube A is associated with a superheater element 

B, the part of which within the smoke tube is arranged as a 
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Fig. 2 





** double-return ” serpentine as indicated in the figures, with the 
two free ends of the superheater element in the neighbourhood 





of the end of the smoke tube vertically one above the other. 


A saturated steam distributor chest C is disposed on one side of 
the smoke tube and a superheated steam collector chest D on 
the other side, the lower end of each superheater pipe being bent 
towards the saturated steam chest C, and the upper end 
towards the superheated steam chest D. The connections with 
their respective steam chests of the saturated and likewise of 
the superheated steam ends of each row of elements are arranged 
in a horizontal row, the pipe ends in vertical pairs being held in 
lace by means of a single screw bolt L and bridge piece E. 
Several modifications are described.—August 23rd, 1912. 


INTERNAL COMBUSTION ENGINES. 


18,683. August 19th, 1911.—IMPROVEMENTS IN GUARDS FOR 
PREVENTING THE SPLASHING OF OIL FROM THE CRANKS 
or Gas ENGINES AND THE LIKE, John Ditchfield, 13, Market- 
street, Denton, Manchester. 

According to the invention the guard A is formed with edges 

A! turned down or inwards. With such flanges A! produced 
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out of the guard itself a much stronger and cheaper guard is the 
result, there being no necessity to apply strengthening strips 
or angle irons to the edges of the guard as heretofore.—A ugust 
23rd, 1912. 


LIGHTING AND HEATING. 


18,351—IMPROVEMENTS IN AND RELATING TO THE MANUFAC- 
TURE oF METAL FILAMENTS FOR ELEcTRIC Lamps, Edwin 
Rudolph Grote, of “‘ Lynwood,’’ Church-lane, Merton Park, 
Surrey. 

The nn tungsten in a finely-divided state and mixed with a 
carbon or any suitable binder to form a tenacious paste is ex- 
truded from the press A through the fine die B, and passes at a 
suitable speed directly through the electric are C. The high- 
tension electric arc is formed between the tungsten electrodes D 


N°18351 








supplied with current from the transformer k:.~ The filament 
passes directly through or near the centre of the are. The cham- 
ber surrounding the are is supplied with an inert or reducing gas 
at a normal or reduced pressure by means of the pipe F, or it 
may be exhausted after taking suitable precautions to exclude 
air and the like.—August 23rd, 1912. 


PUMPING AND BLOWING. 


18,618. August 17th, 1911—ImPROVEMENTS IN AND RELATING 
To LusricatINGc Pumps, Daimler-Motoren-Gesellschaft, of 
Fabrikstrasse Unterturkheime, Germany. 

The mode of operation of the improved lubricating pump is as 
follows :—Upon rotating the shaft I the pistons C and the piston 
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F during their upward strokes suck oil through the openings G 
into their cylinders. The downward motion of the piston E 
to the position shown in the drawing forces the oil beneath it 
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through the conduit H into the lower part of the first differential 
oil pump eylinder B , the oil being delivered beneath the piston 
D in that cylinder. which piston D is commencing its down stroke 
and has almost covered the port of the pipe H. This piston D 
now forces the oil fed by the piston F through the corresponding 
lubricant supply pipe A to the part to be lubricated. At the 
same time the downward stroke of the annular piston part C 
forces the oil beneath it through the corresponding pipe H_ to 
the next oi] pump. which is just finishing its up stroke and is 
uncovering its ports. The mode of operation is the same in the 
subsequent pumps. It is possible to connect any desired 
number of such successive oi! pumps so that the device may be 
used for the feeding of any desired number of parts to be lubri- 
cated. The last plunger of the series may be a simple plunger 
similar to the part D and may work in a cylinder of correspond- 
ing diameter.—Auqust 23rd, 1912. 


18.478. August 16th, 1911—IMPROVEMENTS IN VALVES FOR 
CoMPRESSORS OR PuMps DEALING WITH GASEOUS OR FLUID 
SunstTances, Robert Ernest Workman and Murray, Work- 
man and Co., Limited, engineers, all of Craigton Engineer- 
ing Works, Craigton-road, Glasgow. 

The letter A designates the annular ports in the valve seat, 
which are closed by the rings B of the valve when it is on its 
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seat. The annular spaces C permit the substance dealt with to 
pass on both edges of the rings. The travel of the valve is 
limited by the guard D, which has annular ports E for the 
passage of the substance dealt with. The valve in this design 
ts held on its seat by each of the segmental portions between the 
bridge of the outermost ring being deformed so as to extend 
above the surface plane of the valve and present a crest at the 
point F remote from the connecting bridges, at which they are 
arranged to bear diametrically opposite places against the guard. 
The guard is held in place by bolts, studs, or in other suitable 
manner. A modification of the invention is also described.— 
August 23rd, 1912. 


TESTING AND MEASURING INSTRU MENTS. 


23,820. October 27th, 1911—IMPROVEMENTs IN AND RELATING 
TO Devices FOR MEASURING THE WEAR OF RartLway Ratts, 
Tramway Rais, AND THE LIKE, Thomas Benjamin Grier- 
son, of the Firs, Priest Hill, Caversham, Reading. 

The supporting b ists of two arms extending 
substantially at right angles to each other as shown. The hori 
zontal arm is provided with a longitudinally arranged slot B 
fer receiving a sliding block C carrying the indicating rod D, 
while the other arm is formed to fit snugly against the side of 
the head and web of the rail E. Openings F and G are provided 
in the support for accommodating any burr which may form along 
the edge of the rail head, and the embossed name usually pro- 
vided at intervals on the webs of the rails. The indicating rod 
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D is mounted for vertical movement in one side of the block C 
a set screw H being provided for clamping the rod in any posi- 
tion. The block C consists of two portions, the front portien in 
which the rod D is slidable, and a portion (not actually visible 
in the drawings) situated between the sides of the slot D and 
secured to the front portion by rivets or the like I. Extending 
from the back of the block is a screw-threaded stem carrying 
the clamping nut J, between which and the support A a washer 
K is provided. The block may thus be clamped in any position 
in the slot B. The indicating rod is shown as being graduated 
on one side in tenths of an inch and on the other side in milli- 
—" A modification of this invention is described.—July 23rd 
912. 


SWITCH GEAR. 


12,980. June 3rd, 1912.—IMPROVEMENTS IN OR RELATING TO 
ELecrric Swircnes, Siemens-Schuckertwerke G.m.b.H., 
of Askanischer Platz, 3, Berlin. 

A denotes the spindle which carries the circuit-closing member 

B provided with two contact arms J and K. The circuit is 











closed by rotating the spindle so as to bring the arm J into 
contact with the fixed contact finger C' or the arm K into 
contact with the finger 8. In the * off” position of the switch 
both arms J and K are in contact with a pad D of felt or cloth, 
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which is passed around the woeden blocks E and E! and also 
around the metal strip F by slitting it. The blocks E and E! 
are fastened to the metal strip G by screws H. The strip F is 
also attached at each end to standards I, which are fixed to the 
switch frame. Holes M are provided which pierce the upper 
layer of felt and the blocks E and E', and allow of the introduc- 
tion of lubricating material.—August 21st, 1912. 
MISCELLANEOUS. | 
| 
25,644. November 17th, 1911.—ImMPpRoVEMENTS IN OR CON- | 
NECTED WITH THE LUBRICATION OF ENGINES AND THE LIKE, 
Mavor and Coulson, Limited, and Samuel Miller Mavor, 
both of 47, Broad-street, Mile End, Glasgow. 

The object of this invention, which relates to the lubrication 
offengines, apparatus, machines, and the like, actuated by com- 
pressed air or otherwise, particularly adapted for use in conjunc- 
tion with coal-cutting machines and with high-speed enclosed 
air’engines, is to cause oil contained within a well to be raised 
and{projected upon the parts to be lubricated by means of air 
under pressure. A well A is arranged below the level of the 
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erank B, into which oil, introduced into the crank case C, is | 
adapted to gravitate. Within the well A and axially directed | 
towards the parts to be lubricated, is an oil distributor, designa- 
ted E, which may consist of a sleeve E. furnished at one end with | 
apertures E' for the free passage of the oil from the well into the | 
sleeve, and at its other end with a nozzle D furnished for the | 
purpose of distributing the oil on to the parts to be lubricated. | 
Within the sleeve E a nozzle F is axially arranged with its | 
mouth pointing in the direction of the distributing nozzle Dand 
connected by means of a pipe F' with a supply of air under com- 
pression obtained from a supply pipe G which serves the engine. 
In action. with the sleeve E charged with oil and air under pres- 
sure issuing from the nozzle F' the oil is projected from the nozzle 
D upon the parts to be lubricated. There are three other illus- 
trations.—August 21st, 1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,026,281. Execrric REFinine Crucisie, J. H. Reid, Newark, 
N.J., assignor by mesne assignments to the Patents Purchasing 
Company, Appleton, Wis., a Corporation of Wisconsin.— 
Filed July 19th, 1911. 

The electric refining crucible is provided with means for 
varying the conductivity of the walls thereof during the opera- 
tion of the furnace. This ix done by increasing the area of the 
pole by screwing it in or out of the sides of the rucible. The 
crucible is formed of material only possessing conductivity 
when heated, and there are means for reducing the conductivity 








of the crucible as the operation proceeds. The crucible also has 
a second-class current conducting wall and a conducting element 
contacting with the same and adapted to be moved into positions 
to increase the conductivity of the sides. There is also a recessed 
current conducting wall, a current conducting element movable 
therein and means for moving the current conducting element 
inwardly and outwardly. There are thirteen claims. 


1,026,399. Insecror, E. Koerting, Pegli, near Genoa, Italy, 
assignor to Schutte and Koerting Company, Philadelphia, Pa., 
a Corporation of Pennsylvania.—Filed January 19th, 1910. 





The invention consists in the combination of a mixing couple 
for steam and water having a converging combining tube and 


having the steam inlet of a size to admit steam in sufticient 


quantity to impel the water with a velocity in excess of that 


required to overcome the counterpressure, with an inlet for 





admitting secondary water to the injector tube beyond the point 


where the combining tube of the mixing couple for steam an 
water reaches its smallest cross-section, and means for regulating 
the steam supply. There are twenty-three claims. 


1,026,708, Lapite Car, HE. C. Sherman, Youngstown, Ohiv, 
assignor to the William B. Pollock Company, Youngstown, 
Ohio, a Corporation of Ohio.—-Filed April 29th, 1911. 

These consist of locks for ladle to prevent tipping thereo/. 

The combination with a ladie car having a pivoted ladle adapted 
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to tip on a centre which is outside of the track upon which 
the car stands, of means adjacent to said track for engaging the 
frame of the car to prevent the tipping thereof during the 
dumping movements of the car. There are four claims. 


1,026,871. InreRNAL ComrusTion Enaineg, S. Lake, Milford, 
Conn.—Filed March 2\st, 1911. 
This patent is for an internal combustion engine, comprising 


| a power cylinder, a piston working therein, a base upon which 
| the eylinder is mounted, a crank shaft, a connecting-rod con- 


necting the piston and crank shaft, a head having @ recess in its 
lower side mounted upon the cylinder, a divisional plate arranged 
between the cylinder and head providing a chamber in the head 





a valve-controlled opening in the plate leading into the cylinder, 
an injector for forcing oil and air into the chamber against the 
plate and wherein the oil and air are converted into gas by the 
heat of the plate, means for opening the valve. and means for 
supplying air under pressure to the chamber to force the gas 
therein into the power cylinder when valve is open. This is a 
very long and complex specification, with no fewer than twenty- 
four claims. 


1,027,243. MEANS FOR SeEcurING Caps PROJECTILES, 
T. Dixon, Washington, D.C., ig to hington Steel 
and Ordnance Company, Washington, D.C., a Corporation 
of West Virginia.—-Filed March 25th, 1912. 

The nature of this will be readily understood from the drawing. 

The claims are two, for the combination of a projectile provided 

with a forwardly inclined pocket ; a cap provided with a screw- 


TO 
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threaded orifice registering with said pocket; and a screw- 
threaded member fitting said orifice and pocket adapted to draw 
said cap toward said projectile and to hold the same firmly in 
tight contact therewith, substantially as described, the pin head 
being subsequently cut off. 
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THE ADAMELLO HYDRO-ELECTRIC PLANT. 
(By our Italian Correspondent.) 
No. I. 
LAGO D’ARNO. 
. Tue increase of riches in this country during the 
last two decades is a fact which, perhaps, may now 
dawning upon the minds of those trans-Alpine 





weight of a hitherto invincible fatality—the absence | 


of virgin coal. Fifteen years are hardly past since 
the electric transmission of energy to long distances 
entered into the realm of practice, and to-day about 
one million horse-power are set loose from Italian 
streams. Every year calls into life new hydraulic 
stations, and of these one of the most powerful, 
and certainly the most interesting of all from the 


woods, down through a gigantic succession of savage 
valleys to swell the Oglio River, at the village of 
Cedegolo. The tributary stream, which here joins 
the Oglio, is the Poglia, fed in its turn by the Adamé, 
the Salarno, and the Poia d’Arno, the latter issuing 
from the Lago d’Arno—see Fig. 1—a small lake, 
nearly 1800 m. above the sea, and having about 571,000 
square metres of surface area. The commercial 
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The thick dotted line represents the 
feed canal formed by the tailrace of 

the /sola turbines and the harnessing 
of the streams as shown. \ 
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Fig. 1i—THE DEVELOPMENT OF POWER FROM LAGO D’ARNO 


Italy of 1866, and woke at the sound of the guns | and the difficulties which accompanied its initiation, | first perceived by Ing. Luigi Stucchi, who, having 
before Tripoli to rub their eyes and predict disaster. | is that which derives its being from the hitherto | acquired it, together with the hydraulic concessions 
Various are the causes of the phenomenon, and | sterile glaciers of the Adamello. of the Poglia affluents, transferred his rights to the 
amongst them are moral qualities which have lain| This mountain rises to more than 3500 m. in a! Societé Generale Elettrica dell’Adamello, formed in 




















Fig. 2—BENZINE LOCOMOTIVE BEING HAULED UP INCLINE 








ISOLA POWER-HOUSE 


Fig. 4@—PIPE LINE AND 


INCLINE 


Fig. 3—BENZINE LOCOMOTIVE BEING HAULED UP 


Ef for centuries ‘“ unexercised and unbreathed ;”’ but; southern spur of the Rhoetian Alps, which slopes to; April, 1907, for utilising the forces of the Valle 
{ the vital impulse which has impregnated the seed | the Lombard plain, near Brescia, and the drainage |Camonica. Three weeks later the study of the plans 
may be traced to the carbone bianco, the precious | of its vast glacier towards the West forms a network | was commenced, and the two stations of Isola and 

element of water, which has rendered possible the | of torrents, which hurl themselves foaming between | Cedegolo were actually both fulfilling their contracts 

economie uplifting of a nation crushed beneath the | pinnacles clothed to the snow line with firs and beech | to Milan and to the province of Breseia by 1910. 
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outlet, while the supply was to be augmented by 
harnessing the upper torrent of the Adamé, and using 
it as feed-water. By this means it was calculated 
that the level of the lake could be heightened 25 m, 
without danger, thus increasing the storage volume 
from the 12,000,000 cubic metres already mentioned 
to 29,000,000 cubic metres, and the potentiality 
of the Isola station from 2000 litres per second to 
4800 litres. With these objects in view the chief 
undertaking was commenced, that of boring the 
Pressure Gallery or Intake Tunnel—Fig. 8—w iiich 
was to emerge at a level of 25 m. below the surface of 
the lake. The crest of the mountain to be pierced 
is gashed into three points by the presence of two 
deep fissures, and it was decided to take advantage 
of these, and to make an elbow-shaped gallery, 


Serr. 20, 1919 





Such rapidity would have been creditable under the | transmitting it at 3000 volts to cabins distributed over 
most favourable circumstances, especially in view of | the works, where it was stepped down to 220 volts. 
the arbitrations and law suits evoked by the claims | The power thus generated served not only for the 
of the numerous private owners and parishes to whom | winding, lifting, and carrying gear, as well as for the 
compensation had to be paid; given, however, a| pumps and air compressors used in the tunnelling 
wide extension of country always difficult when not | operations, but also supplied the electricity for the 
rendered impossible of access by the snows of a long | six funicular trolley lines, and two aerial cable lines, 
| together with that for the lighting, telegraphs, and 
telephones. Of these latter a complete system was 
established, connecting the various gangs with 
| each other, and with the central offices by means of 
32 telephone stations erected at intervals on the 
mountain side. The electrical section was under the 
| superintendence of Ing. Roncaldier, while the general 
| management centred, and centres still, in the hands of 
| Ing. Adolfo Covi, of Milan, whose name. connected as 








| it already was with the successes of Paderno and | which should come to light in those clefts. The (otal 
| — afforded in itself a guarantee for the final length of 1465 m. was therefore considered as divided 
result. | into three sections :—(1) From a point 25 m. below 

Such were the approaches established before com- | water-level, through the Ist crest, to the Ist * win- 


dow,” about 800 m. (2) From the Ist “ window,” 
through the 2nd crest, to the 2nd “* window,” whout 
200 m. (3) From the 2nd “ window,” through 
the 3rd crest, to the spot chosen for the end of 
the intake tunnel and the head of the penstock 
run, about 465 m. In the last two lengths no 
special difficulties were met with save those con- 
nected with ordinary tunnelling in hard rock; the 
first section, however, fully made up the averave of 
unwelcome surprises. This track was planned to run 
from the intake for 200 m. on the level, and, for the 
remaining 600 m. to the first “ window” down a 
gradient of 1 per cent. It was to be pierced simul- 


mencing the siege conducted simultaneously at Isola 
| and Cedegolo. The latter, which is five kiloms. distant 
from the former, is the lower station on the banks 
of the Oglio where the current received from Isola is 
stepped up from 12,000 volts to 72,000 volts, and | 
transmitted, together with that generated at Cedegolo | 
itself, on its long journey to Sesto 8S. Giovanni, near | 
Milan. It derives its energy from a fall of 470 m., 
fed by a canal containing the waters of the united 
torrents above mentioned, the Salarno, the Adamé, 
and the Poia d’Arno, together with the discharge 
of the turbines from the upper, or Isola, power-house 
—Figs. 4 and 6—which station is in its turn dependent 








Fig. 5—-WORKMEN’'S HUTS 


wintét, so quick a solution of the problem must bo | 
considered a triumph of human energy, of technical 
skill, and of perfect organisation. It is hard in fact, 
to convey to one who has never visited the upper 
works any adequate conception of the battle waged 














Fig. B—-ISOLA POWER HOUSE Fiz. 7~—LAGO D'ARNO 


against nature by the groups of men isolated from | on a fall of the normal height of 910 m. derived from , taneously from the two sides leaving only an inter- 
each other, and from the world, upon those wild | the parent of the enterprise, the ' vening wall of rock to be broken through to the lake 
mountains. The traces may be seen onallsidesinthe| Lago d’Arno. This lake—Fig. 7— of about when all was completed, and it was reckoned that the 
felling of the pine woods to build their huts which | 60 m. in depth, whose encircling precipices go workers would meet about half-way. So at the laxe 
form a series of miniature hamlets dotted about in the | down sheer for nearly 25 m.- beneath the surface 
level spaces—see Fig. 5. 7 | before converging towards the centre, had formed 

The hands, in number about 3800, were divided | the basis of the calculations in deciding on the 
into gangs with foremen over them, and head-foremen } upper Val Camonica zone as a centre for the 
responsible in their turn to Ing. Gaetano Carminati! perennial creation of hydraulic energy to supply 
and Ing. Carlo Vassena, who not only were entrusted | a deficiency caused in some Lombard districts, which 
with the making and execution of the plans, but with | depend on power drawn from streams liable to 
the starting and up-keep o: the complicated arrange- | failure in certain seasons, and on the consequent 
maintenance of expensive 
steam reserves. It was 
calculated that a useful 
storage of nearly 12,000,000 
cubic metres could be ob- 
tained by providing an exit 
at the aforesaid depth of 
25 m. below normal level, 
the surface area of 571,000 
square metres being thus 
reducible to 372,000 square 
metres; it was also as- 
certained that the annual 
‘ae rainfall was far in excess 
of the 1000 mm. required 
for the restoration of the 
water thus subtracted. 
Under natural conditions, 
therefore, about 2000 litres 
per second could have 
| been drawn off for 8 hours a day, and about 19,000 
horse-power might have been developed. But, 
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Fig. 8—-PROFILE OF THE POWER SYSTEM 
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ments for housing, bedding, feeding, and surgical and 
medical attendance, and with the establishment and 





maintenance of communications from the plain and the 
rising buildings at Cedegolo to the headquarters at the 
Lagod’ Arno, as well as between the scattered companies 
of workers. For this purpose 20 kiloms. of Decauville 
Railway were laid down, served by benzine locomotives 

Figs. 2 and 3—which, designed on purpose, and tried 
here for the first time. have been found eminently 
practical. A temporary station was also erected for 
two hydro-electric groups of 150 horse-power each, 
drawing their energy from the Salarno torrent, and 





as this was not sufficient, it was decided to turn 
the lake into a huge reservoir. The limited catch- 
ment area of about 14 square kilometres certainly 
constituted a drawback, but hopes. were entertained 
that underground springs existed, and were supported 
by the fact that water flowed out of the lake, even when 
at its lowest, at a minimum rate of about 300 litres 
per second. To utilise this waste, and to increase the 
storage capacity, it was therefore decided to build 
a dam across the rocky gully, which serves as an 


Ihe Engineer. 





Fig. 9—-MULES CARRYING EXPLOSIVES 


end a gallery 15 m. long was driven horizontally into 
the face of the precipice at water leyel, and, as all 
danger of permeation was then supposed to be pre- 
cluded, the vertical shaft was commenced, which 





m, 
ne 


ty 
to 
ief 


vO 


THE ENGINEER 


295 





Sepr. 20, 1912 





— 


was to pierce to the level of the future intake tunnel. 
But, after sinking it for a few metres, the first 
infiltrations showed themselves. The obvious ex- 
pedient of prolonging the horizontal boring was 
discarded in view of the fact that the same water 
trouble had already begun in the intake gallery on the 
other side of the mountain crest, nearly 800 m. away. 
The work of the compressed air perforators was, 
therefore, continued in the face of ever increasing 
difticulties heightened by the already cramped space 
being encumbered with the electric pumps which had 
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toJbefhoisted out and replaced each time a charge was | 
fired; and thus, after a total of eleven months of 
dangerous labour conducted day and night, and 
distributed over two years, on account of climatic 
conditions, the depth of 18.50 m. was at length arrived 
at, thanks to the dogged determination of the engin- 
neers, and to the high gratuities offered to the work- 
men. At this point the shaft had to be abandoned, 
for the pumps, even working in series of two and three, 
could no longer keep pace with the leakage ; but hope 
remained that the conjunction might still be effected 
by piercing upwards through the last 6} m. from the 
intake gallery. 

Here, as has been said, the same infiltration troubles 
had been encountered almost from the first, and had 
increased with every metre as the work proceeded, 
till the men were standing up to their knees in 
the ice-cold water—4 deg. -Cent.—it being impos- 
sible, given the very slight gradient, to reduce the 
level any further with the electric pumps. The hard- 
ness of the rock called for energetic explosives—see 
Fig. 9—but their use in so low a temperature was a 
permanent danger to the workmen, and, after some 
serious accidents entailing loss of life, the directors 
were forced to discard several consignments of 
dynamite, and to adopt cold-proof explosives of 
less power; but, notwithstanding these pre- 
cautions, and the tempting wages offered, the men 
left one by one, until at last the engineers were aban- 
doned to their own resources, and it was they who cut 
through the last metres of rock up to the meeting 
with the vertical shaft. This operation, attended 
with the utmost danger, was successfully completed 
under a torrent of water on November 24th, 1909. 
The entire pressure gallery was hewn 2 m. square, 
and was then lined with concrete, and given a circular 
section of 1.80 m. diameter, while its entrance at the 
junction with the shaft was closed by a - 

Sluice gate—Figs. 10 and 1l1l—of a _ modified 
Stoney construction travelling on a roller carriage 
between vertical guides, and lifted by hand 
gear from a chamber hollowed in the rock above 
water-level. It is of cast iron, 1.60 m. square, and was 
made by Messrs. Escher Wyss, to be perfectly water- 
tight, and yet to raise and lower with ease, under a 








pressure head calculated at 50 m., and a water load of 


115 tons. To overcome this initial thrust it was 
necessary to establish an equilibrium on the two faces 
of the door, which is fitted for that purpose with a 
system of coupled levers connected with excentrics. 
These latter, when the levers are raised by the pull of 
the main rope, push forward a carrier, and, by thus 
acting on the rollers, raise the gate off its seat on the 


|frame. At the present moment, however, the pres- 


sure head is alleviated by the fact that events now to 
be described, refused to run smoothly on the lines laid 
down for them. 




















Fig. 10—SLUICE GATE AT LAGO D’ARNO 


The establishment of, the connection between the 
tunnel and the shaftjin close proximity to the goal, 
and at the desired level constituted an important 
victory, and the next step was obviously to continue 
the horizontal gallery as far as possible, and then to 
attempt to blast away the dividing wall. of rock into 
the lake ; but the infiltrations of water were so serious 
that it was found impossible to proceed for more than 
13 m., and here the mine chaniber was shewn in the 
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Fig. 11—-WINCH FOR HOISTING SLUICE GATE 
















form of a reversed Z to the left of the tunnel. No 
reliable estimate could be formed of the distance which 
still separated the workers from the lake, for the use 
of divers was out of the question, and the soundings 





registered the contour of the false bottom, and not of 
the rock hidden under the débris of centuries. It was, 
therefore, decided to give the mine a radius of action 
of 20 m. and to effect this, the chamber was loaded 
with 2 tons of gelatine having 93 per cent. of nitro- | 
glycerine, it being reckoned that 3,000,000 calories 
would thus be developed, and an expanding velocity 
attained of about 3000 m. per second. The whole of 
the zig-zag was then tamped with masonry, and 
cement for 12 m., and, as an extra precaution, the 
gallery and shaft were flooded with water by means of 
a syphon from the lake. These preparations occupied 
two months, and, on February 2nd, 1910, the charge 
was fired with a 3000-volt short-circuit current. 

The resonance of the report spoke instantly in | 


miner’s language the word “ failure.’”’ The next mo- 
ment the snows came tumbling down from the over- 
shadowing mountains, while tons of water, mixed with 
masonry, timbering, machinery, and piping were 
vomited out of the upper gallery 25 m. above the 
chamber, and hurled far into the lake. The gases, 
finding a fault in the rock, had followed the stratum in 
an upward and backward diagonal course, and had 
opened up a long clean cleft of 200 cubic metres, 
besides blowing out the stopping and leaving 
absolutely bare the shaft and upper gallery. 
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Fig. 12—THE SLUICE GATE SHAFT 


The failure of the blasting experiment left the 
engineers no choice but that of cutting away the 
precipice in steps down to the level of the proposed 
intake, and of the laborious removal of the loose 
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ADAMELLO HYDRO-ELECTRIC PLANT—THE INTAKE WORKS AT LAGO D’ARNO 
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stones and deposit which hid the face of the cliff. 
This expedient, kept as a last resource on account of | 
the foreseen difficulties which rendered the result 
problematical, was conducted in the face of constant 
danger and hardship. Falling stones and boulders 
imperilled continually the lives of the men who were 
working always in water or ice with a temperature 
which was frequently at 20 deg. Cent. below zero, for 
the operations, which were finished this year after a | 
terrible experience of eight months total work divided | 
into three winter seasons, could only proceed during | 
certain weeks. Their progress may be gauged from 
the interesting sketch above, made by Ing, | 
Vassena, chief engineer at the Lago d’Arno, for his 
personal use. Some of the fissures produced by the 
mine will be seen timbered up where the hut is built to 
save the men from the falling stones, while tiers of 
timbering, lengthening out as they get lower, and 
following the line of the débris, mark the gradual 
demolition of the precipice. The wooden derricks 
were used for the removal of the excavated material, 
while the two troughs represent the temporary 
intakes made for the driving of the Isola turbines in 
the spring of 1911, and of this year, and fed by a 
floating pump, with which we shall deal in our next 
article. 








THE NEW ZASTHETICISM. 
By NORMAN DAVEY. 

“There are many, however, who have a rooted conviction 
that structures in steel can never be so beautiful as those in 
stone. This I believe to be altogether wrong.’”’—Professor Barr, 
at the British Association. 

Ir is a matter of some moment—and it is to be 
hoped of some significance—that Professor Barr 
has delivered an address on the “ Advancement of 
Art,” at the British Association for the Advancement 
of Science. Such a departure may evidence the 
awakening of an artistic conscience that has been 
for years asleep: or Professor Barr may stand 
aside in “splendid isolation ’’ from the great body 
of scientists, whose ideals he cannot embrace 
and whose endeavour he cannot endorse. Whether 
we are sanguine and accept the former, or whether 
we distrustfully seize upon the latter alternative, 
we can but accede all honour to Professor Barr for 
his courage and for his good sense. 

Perhaps at this eleventh hour science is feign to 
admit the claims of Art, and to turn from the mote 
that is in her sister’s eye to the beam that is in her 
own. Other signs there are of an accusing con- 
science. Professor Keeble, in his address to the 


Botanical Section, musing upon the work of Darwin, 
of Hooker and of Huxley, is “ 
phantom, 


haunted with an uneasy 
“that the 


and is faced with the message 


in the preoccupation of 
and | 


| present generation . . 
specialisation neglects the art of expression 
| “sinks the artist in the artisan.” 

With the art of writing we are not immediately | 
concerned ; but the words of Professor Keeble are 
significant, and the matter is germane to the thesis 
of Professor Barr. The engineer has taken a vast 
responsibility upon his shoulders with a light heart | 
|and, apparently, an easy conscience. In the last 
| hundred years he has changed the face of the world, 
so that 1812 has more in common with 812 than it 
has with the present year of grace. The engineer | 
has linked continents together and cut continents | 
apart ; he has crossed impenetrable forests ; pierced | 
unscaleable mountains; drained illimitable meres ; 
and, like Mr. Hope’s Count, he has “made a mess of | 
_ ge 

He has made a mess of it—in one sense at least, 
on this point there can be no “transaction.” ‘‘ The 
works of the engineer,” says Professor Barr, ‘‘ are | 
to be used by some people ; they have to be endured | 
by all.”” That they have been endured by most 
is a memorial to human patience. A patience, | 
perhaps, a little “‘ bovine,’’ for while men have de- 
stroyed the work of centuries in Antwerp Cathedral, 
none, as yet, has had the courage—though many, 
no doubt, have had the desire—to blow up the Tower 
| Bridge. 

The famous—I had almost said ‘“ notorious ’’— 
declaration in the charter of “The Institution ”’ 
as to the work of the engineer is inadequate ; unless, 
| indeed, great latitude be given to the word “ con- 
venience.” It is certainly “‘ inconvenient ”’ to travel 
| to the city by means of an engine that is painted 
| green and from a station that is painted yellow ; 
| though it is only fair to admit that it would be still 
more inconvenient to have to walk. The best way 
out of the dilemma is not to go to the city at all. 
But, perhaps, that, like the scheme of Stevenson’s 
reformer who wished to “‘ abolish work,’’ is “‘ outside 
the sphere of practical politics.” 

But still “something is rotten in the state of 
Denmark.’”’ As Professor Barr points out, the 
criterion of economy has been accepted by the 
“‘profession’”’ in an altogether too narrow sense. 
Engineers seem to have become wedded to a kind 
of inverted Benthamism, with ‘“‘the least stresses 
at the lowest price”’ as their shibboleth. In the 
meantime the “greatest number” have saved in 
the cost of living at the expense of the cost of life. 

The first and obvious difficulty that confronts 
the engineer who is wishful of being something more 
than an “artisan ”’ is the spirit of competitive com- 
mercialism. It is impossible to complete a work of 
art, and, at the same time, save money to the State 
or guarantee five-per-cents. to the timid investor. 
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The beautiful is always costly, both in labour and in 
material. ‘‘ We must learn to imagine comprehen- 
| sively, ” said Shelley: an exhortation that is still 
pe*tinent to-day ; for the engineer has never been 
| permitted—even were he competent—so to do. All 
this Professor Barr has seen very clearly, and has 
acknowledged in an honest and sincere manner. 
He has even done more. He has attempted to shift 
| part of the responsibility upon other shoulders. It 
| is not so much that the work of the present-day 
|engineer is inherently ugly as that the eye of the 
| beholder is untrained in the appreciation of steel 
| design. 

A very comfortable doctrine, to be sure, and one 
| which, in a modified form, has been repeatedly used 
to cloak the insufficiency of esoteric art. It is 
| fallacious to suppose that the medium in which the 
‘artist works creates the spirit with which he is 
| inspired. It must be borne in mind that a great 

| work of art stands for something more than its own 
innate beauty: it is symbolic of the aspirations of 
‘the artist and of the age in which he lived, The 
great monuments of classic architecture were sig- 
nificant of that cold sanity which is the dominant in 
Greek and Roman ethics. The pointed arches and 
the pinnacles of the Gothic period point to the 
fiery insanity of the medizwval mind. What does 
a New York skyscraper point to? It points to the 
fact that land is so dear and ferro-concrete so efficient, 
that it pays to pile houses one on another instead of 
placing them side by side. But I doubt any deeper 
significance. What does a girder bridge over a4 
river signify ? Neither more nor less than the fact 
that it is the cheapest way to get across the river— 
as well as being the ugliest. 

Structural design as a whole is based upon one or 
two very simple principles. On proportion, for 
instance, and continuity. Consider the bridge. 
Perhaps the fundamental type of beauty in bridge 
building is the old pack-horse bridge. The bridge 
is formed of two curves struck with different radii, 
the arch being semicircular. Here is found complete 
continuity. The base of the arch dies away into the 
vertical, the outer curve of the arch dies away into 
the horizontal. The bases of the arch are broad, 
the crown narrow, which gives proportion to the 
bridge. It is not because it is built of stone that 
the pack-horse bridge is beautiful ; constructed of 
ferro-concrete it would be equally ‘effective, for the 
same lines would still be preserved. A thousand 
years of girder work would hardly reconcile man to 
the denial of sanity—which is proportion—and 
happiness—which is continuity—standards by which 
all the arts are judged. There is danger in this 
doctrine of the “ untrained eye;’’ the granting of 
full licence to a material in which, as Professor Barr 
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himself admits, we are still far to seek. It is the 
policy of letting the horse take the bit between his 
teeth, on the presumption that he knows his own 
business best. 
It would seem that in the absence of stone, ferro- 
conerete is the material best suited for combining 
_if such a consummation is ever possible !—beauty 


of design with cheapness of construction. The 
cantilever, with the exception of the Japanese 
model, is an abomination; the trestle viaduct 


almost equally unpleasing. A word might be found 
in favour of the suspension bridge. The sweep of 
the catenary—or the curve approximating thereto— 
is inspiring, but the effect is largely spoilt by the 
level roadway beneath and the vertical suspension 
rods. There is little doubt that the stone bridge 
with semi-circular arches is the most beautiful design 
to which the bridge builder can attain. 

But Professor Barr is optimistic, and believes in 
steel, looking forward to the day when girder work 
will be seen to be beautiful. It is an inspiring attitude. 
Mr. Stanley Lee, speaking of his book ‘“‘ Inspired 
Millionaires,” said that “ it was an attempt at recover- 
ing the self-respect of the world.”” I rather suspect 
Professor Barr of an attempt at recovering the self- 
respect of engineering. 

There are cases, of necessity, where only a steel 
construction is admissible. The Forth Bridge is only 
possible in its present form. In such cases a new 
wsthetic spirit might no doubt tone down the essential 
barbarity of the design; but stone arches would 
still be the more beautiful. 

It is to be regretted in this connection that more 
use has not been made of ferro-concrete. A plain 
box girder bridge is one of the most atrocious crimes 
perpetrated by “‘scientific progress.’”” With the 
introduction of ferro-concrete it is possible to sub- 
stitute graceful arches in their stead; it is a pity 
that it has not been more often done. 

The English people have always been lacking in 
artistic perception—perhaps the engineer is not 
altogether to blame. A nation that can produce 
the Albert Memorial and the New Opera House in 
the same half-century is capable of almost any crime. 
If, when the opening was made from Trafalgar 
Square into the Mall, one arch had been used in the 


place of three, a very much finer effect would have | 


been achieved, But then it would have been im- 
possible to have a row of offices over the arch! 
‘We mistake comfort for civilisation,’ said Lord 
Beaconsfield. Wecan hardly pride ourselves on having 
paid any peculiar heed to his warning. 

The girder bridge may be supplanted by the 
ferro-concrete arch, but it is difficult to conceive 
an alternative to the steel roof—an alternative, 
that is, which is at once effective, serviceable, and 
cheap. For whatever else it may be, the steel 
roofing which which modern engineering practice 
has swamped the country is not beautiful. Even 
a,“ ferro-zsthete ’’—if I may coin the word—might 
have drawn the line at the roof of Charing Cross 
Station. True, it was removed, but hardly, perhaps, 
from a sense of artistic inadequacy. 

With respect to railway stations, the English 
engineer seems to be endued with the sombre spirit 
ot a Dante in the contemplation of his lowest hell. 
To show how far we are behind other nations in this 
particular, it is only necessary to instance the 
Pennsylvania Railway Station in New York, or the 
new station at Washington. But, then, the Ameri- 
cans are public-spirited to a degree that, alas, is only 
dimly guessed at in this country. We do not—or 
dare not—plan our cities as they do theirs, and the 
engineer here is not permitted, in the words of 
Shelley, “‘the generous impulse to act that which 
he imagines.”” Doubtless, it is too much to hope for 
such enthusiasm in a land where—if I may quote 
from the immortal Irish dramatist—‘‘ the spring- 
time of local life has been forgotten, and the harvest 
is @ memory only, and the straw has been turned into 
bricks.”’ 

Professor Barr supports his belief in the future of 
steel by a quotation from Mr. Wells. This is un- 
fortunate. 1 cannot help feeling that the author of 
“The New Machiavelli’ is—almost—as unsound 
in engineering as he is in art. But Mr. Wells must 
be allowed his brief, and if Professor Barr looks, 
in concert with him, to a new heaven and a new earth, 
where there is no more marble, nor stone, nor brick, 
hut only steel, steel, steel, then I can but envy him 
the courage of his conviction. I would that I could 
regard such a future with the complacency of the 
“ ferro-zsthete.” But, then —happy thought — 
perhaps Professor Barr is, after all, mistaken, and 
stone arch and portico and chiselled plinth may 
yet delight the heart of future generations. 

Was it not Mr. Whistler who promoted Greek Art 
to a place “‘ at the foot of Fusi-Yama ? ”’ 








EXPERIMENTS made with a view to bringing aluminium 
to a liquid condition capable of being spread when cold over 
any dry surface, have, according to statements in the 
German press, been crowned with success. The composi- 
\ion is applied like paint with a brush, and gives an appear- 
«nee similar to dull silver coating. It is said to be an excel- 
lent rust preventive, possessing resistance to heat up to 
500 deg. Cent. It is also stated to be elastic, durable, 
proof against atmospheric influences, and a perfect substi- 
tute for tin in plating. 
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| to be about 65 per cent. 
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In the Engineering Section on September 9th 
Mr. Dugald Clerk opened a discussion on the progress 
which had been made in the development of the gas 
turbine. Engineers engaged in the development of 
the internal combustion engine had, of course, long 
recognised that great advantages would flow from 
the substitution of rotary for reciprocating movement, 
and many efforts had been made to produce a com- 
mercial gas turbine. So far no such attempt had 
proved successful; the practical difticulties had 
proved to be too serious. Work upon the problems 
which had to be solved had been in progress for many 
years. The late M. René Armengaud. together with 
M. Lemale, built in 1906 two experimental gas tur- 
bines of the constant-pressure type, one of which 
developed 30 brake horse-power and the other 300 
brake horse-power. A gas turbine of the explosion 
type, without compression, was built by M. Karo- 
vodine in 1907. It gave 1-6 brake horse-power at 
10,000 revolutions per minute. Recently the ex- 
plosion type had been studied by Mr. Hans Holz- 
warth, who had built a gas turbine of a rated power of 
1000 horse-power, the wheel of which rotated at 
3000 revolutions per minute. With regard to the 
work of M. René Armengaud, a small experimental 
machine was constructed by altering a De Laval 
steam turbine of 25 horse-power so as to operate it 
with compressed air instead of steam. In the large 
turbine the compressor was mounted on the turbine 
spindle ; it was of the Rateau type, and consisted 
of an inverted turbine of four stages, which delivered 
the compressed air finally to the combustion chamber 
at a pressure of 112 lb. per square inch absolute. 
The efficiency of this turbine compressor was found 
The total efficiency of the 
combined turbine and compressor was low, as the fuel 
consumption amounted to nearly 3.9 Ib. of petrol 
per brake horse-power hour. This consumption 
was, of course, much too high to permit of the turbine 
having any chance as a commercial engine. An ordi- 
nary petrol engine with a moderate compression 
could readily give its power at the rate of 0.5 lb. 
of petrol per brake horse-power hour, and a con- 
sumption of six times that of the ordinary petrol 


| engine for equal power was clearly not good enough 





for a commercial proposition. The combined turbine 
and compressor was stated to have run at 4000 revo- 
lutions per minute, and to have developed 300 horse- 
power over and above the negative work absorbed 
by the compressor. Notwithstanding the high fuel 
consumption, it was a notable achievement to obtain 
300 horse-power from an internal combustion turbine 
under any circumstances. The explosion gas turbine 
invented by M. Karovodine was exceedingly ingenious. 
It contained four explosion chambers having four 
jets actuating a single turbine wheel. which wheel 
was of the Laval type, about 6in. diameter, having a 
speed of 10,000 revolutions per minute. To start 
the apparatus an air blast was forced through the 
valve, carrying with it sufficient petrol vapour to 
make the mixture explosive. The electrical igniter 
was started, and the spark kept passing continuously. 
Whenever the inflammable mixture reached the 
upper part of the combustion chamber ignition took 
place, and the pressure rose in the ordinary way, due 
to gaseous explosion. The gases were then discharged 
through the pipe and nozzle on the Laval wheel. 
The cooling of the flame after explosion and the 
momentum of the moving gas column reduced the 
pressure within the explosion chamber to about 2 Ib. 
per square inch below atmosphere. Air and petrol 
vapour then flowed in to fill up the chamber, and as 
soon as the mixture reached the igniter explosion 
again occurred. In this way a series of explosions 
was automatically obtained, and a series of gaseous 
discharges made upon the turbine wheel. The fuel 
consumption was nearly 6.5 Ib. per brake horse-power 
hour. The little explosion turbine thus consumed more 
thandouble the petrol required per horse-power as com- 
pared with the large constant-pressure turbine. 

The large Holzwarth gas turbine—THE ENGINEER, 
January 5th, 1912—also worked by explosion, but the 
construction and action were quite different from those 
used by M. Karovodine. The turbine in generalarrange- 
ment outwardly resembled the Curtis steam turbine. 
Combustion chambers were provided and arranged in a 
circle around the wheel, and were cast so as to form 
the base of the machine. The wheel was of the 
Curtis type, with two rows of moving and one row of 
stationary blades. The explosion chambers were 
charged with a mixture of gas and air, which appeared 
to attain a pressure of about two atmospheres within 
the chamber before explosion. The air and gas were 
supplied under sufficient pressure from turbine com- 
pressors actuated by steam raised from the waste 
heat of the explosion and the gases of combustion, 
so that whatever work was done in compression was 
obtained by this regenerative action. The combus- 
tion chambers were fired in series by means of a high- 
tension jump spark ignition. Undoubtedly the 
modern development of thé steam turbine, displacing 
as it did so successfully all the larger reciprocating 
power units, and the difficulties of the large cylinder 
gas engine, applied an ever-increasing pressure on 
engineers desiring to use internal combustion for very 
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large power units. The existing internal combustion 
engines were quite satisfactory for small and moderate- 
power units; but the weight increased so rapidly 
with increase of cylinder diameter that large units, 
such as 20,000 horse-power per shaft, ea>ily attained 
by the turbine, had proved quite impossible for the 
reciprocating gas engine. In order to apply internal 
combustion for the purpose of such large units it 
appeared to be necessary to dispense with the 
cylinder piston and crank. He did not think this 
could be done on the lines of either constant-pressure 
or explosion turbines. Difficulties still remained, 
and notwithstanding the great ability from both 
the scientific and practical points of view of the 
inventors who had experimented with the subject, 
the results obtained only appear to show that progress 
could hardly be expected on the lines of flame imping- 
ing on turbine blades, either in impulse or reaction 
turbines. Several engineers had suggested the use 
of explosion to give water velocity, which velocity 
actuated a water turbine of some form. Mr. Hum- 
phrey had sketched such a combined gas and water 
turbine, and although in the form suggested by him 
the conditions required too cumbrous a machine, 
yet it did seem that the more hopeful line was to use 
explosion and expansion to give water velocity, and 
so avoid all heat difficulties in the turbine part of 
the apparatus. It was true that such an arrangement 
still necessitated a reciprocating mass of water, but 
it would probably be found that great gain in weight 
could be obtained by the suppression of the piston, 
connecting-rod, engine frame, and crank. That line 
seemed to be a much more hopeful one than any 
scheme involving the direct contact of flame with 
turbine blades. 

In his address before the Junior Institution of 
Engineers he had pointed out the difficulties which * 
had to be surmounted before the gas turbine could 
be made a success. In a gas turbine of the Parsons 
type, in order to obtain a reasonable efficiency, it 
was necessary to have more than a single conversion. 
Another point which had to be borne in mind was 
that in order that the gas turbine could compete 
with the gas engine it should have an efficiency com- 
parable to that of the gas engine. 

Sir William White said that no one who had had 
experience of rotary machinery on shipboard would 
wish to make the retrograde step of going back to 
reciprocating machinery. He knew that Sir Charles 
Parsons was in thorough agreement with Mr. Dugald 
Clerk as to the fundamental difficulties which had 
to be surmounted before the gas turbine became 
an accomplished fact. It was necessary to find some 
material which would withstand the high tempera- 
ture involved. With regard to the gas engine, unless 
it could be made in much larger units, it was clear 
that its application for marine work must be limited. 
He had had an opportunity of making a short trip 
in a sister ship to the Selandia, and ingenious as the 
Danish engineers had shown themselves in adapting 
that engine to the requirements of marine service, 
it had to be admitted that it was a complicated piece 
of apparatus. 

Dr. Silvanus P. Thompson referred to the diffi- 
culties on the practical side, arising from tempera- 
tures of 1800 deg. Cent. He noted that Mr. Dugald 
Clerk referred to the reduction of the temperature 
to 400 deg. Cent., and it occurred to him that perhaps 
some arrangement might be made to work at a higher 
temperature than that, but still below the dangerous 
limit. He knew that Mr. Ferranti had been experi- 
menting in connection with the gas turbine, and would 
be glad to know if Mr. Dugald Clerk could make any 
statement upon that subject. 

Sir Alfred Ewing said that while there would be 
general agreement as to the enormous advantage 
of a commercial gas turbine, it appeared to him that 
the proper line of research was in the discovery of a 
material which would withstand the high tempera- 
tures involved, and yet possess the necessary tensile 
strength. 

Mr. Robert Mond said that no one could fail to 
be impressed by the perseverance which had been 
shown by inventors in the attempt to overcome many 
difficulties. Many years ago Mr. Herbert Humphrey 
had worked out an arrangement in which a small 
explosion cylinder with a piston was employed, and 
two larger cylinders, the plan adopted being that the 
explosion took place in the small cylinder, and ex- 
pansion took place in the larger cylinders. That 
arrangement was not a success. He himself had 
tried to work out a rotary gas engine on the lines of 
the Heenan and Froude rotary steam engine, which 
permitted the conditions necessary for the complete 
Otto cycle, but the difficulty was that of obtaining 
a tight joint and the friction became so great that 
the plan was impracticable. 

Mr. F. Samuelson believed that efforts should 
be directed to improve the efficiency of the 
steam turbine, rather than to evolve the gas 
turbine. The overall efficiency of steam plant 
was between 17 and 18 per cent., while that 
of the Diesel engine was in the neighbourhood 
of 35 per cent. It occurred to him that if the boiler 
pressure in the case of the steam turbine were in- 
creased and the temperature of the steam raised, 
much higher efficiencies could be obtained in the 
steam turbine. He suggested that a pressure of 
400 lb. was quite practicable, and that temperatures 





of 750 deg. Fah. were within the range of practical 
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engineering. If that were done the efficiency of the 
steam turbine could be increased to 22 per cent., 
which represented a saving in coal of 20 per cent. 
Under those conditions, the steam consumption per 
brake horse-power would be 7} 1b., or per kilowatt- 
hour 101b., in round figures. If that were done 
the higher efficiency of the Diesel engine would be 
neutralised, when the higher cost of oil fuel as com- 
pared with coal was taken into consideration. 

Mr. Dugald Clerk, replying upon the discussion, 
said that the use of temperatures of 750 deg. Fah. 
in the steam turbine were impracticable, owing to 
the effects of such temperatures upon the metal. 
The critical temperature of cast iron was below 
750 deg., and it was for that reason that steam turbine 
builders had been unable to apply higher tempera- 
tures than those now employed. The only method 
of using superheated steam in the steam turbine 
was to employ part of it in an impulse turbine, and 
take the heat out of the steam before it came into 
contact with the blades in the turbine casing. He 
agreed with Mr. Robert Mond that the difficulties 
in the case of a rotary piston motor, owing to the 
absence of tightness, had never been overcome. The 
suggestion made by Sir Alfred Ewing with regard 
to the discovery of a material which would withstand 
the high temperatures which would have to be em- 
ployed in the gas turbine was one he commended to 
the attention of metallurgists. Reference had been 
made to Mr. Ferranti’s experiments, but Mr. Ferranti 
was not yet ready to publish any results, although 
it was probable that in the near future some state- 
ment would be made upon that subject. A consider- 
able number of people were attacking the problem 
of the gas turbine, including himself, and he hoped 
to communicate some results of his work at a later 
date. With regard to the Diesel engine, reference 
had been made to the cost of oil in comparison with 
coal. He looked into these statistics, and the total 
amount of coal rai ed in the whole world appeared 
to be about 1100 milion tons per annum, and the 
amount of oil raised—and the output of oil was not 
increasing—45 million tons. A considerable quantity 
of that oil had to be used for lubrication, lamps and 
petrol engines, and only a comparatively small 
proportion was available for such requirements as 
the Diesel engine. He estimated that about 26 million 
horse-power was installed for marine work at the 
present time, including warships, the mercantile 
marine having a total horse-power of 11 millions, 
and to supply warships alone would require more oil 
than could possibly be spared out of the present out- 
put. There could be no doubt that coal was the 
fundamental fuel of the world, and would remain so 
for a very long time to come. 

A paper was read before this section by Professor 
A. H. Gibson and Mr. J. Hannay Thompson. It 
dealt with the interaction of passing vessels, and an 
abstract of it—all that the authors so far desire 
to publish—is given on page 313. 


Ow taking the chair on Wednesday, the 11th, the 
President announced that the movement for erecting 
a memorial to Lord Kelvin in Westminster Abbey 
Was progressing so well that it had been decided 
to dedicate a window to his memory, and it was hoped 
with the consent of the Dean and Chapter that the 
position would be such that the light from the window 
would fall on the grave. It was decided to congratu- 
late formally Sir William White on his election to the 
presidency of the Association for the Birmingham 
meeting next year. Professor Barr, with reference 
to Sir William’s activity in the Section remarked, 
that-they might say there were three categories of 
persons in that room—readers, listeners and Sir 
William White. 

In the first paper. Professor E. G. Coker dealt, as 
given in an abstract below, with the “‘ Experimental 
Determination of the Stresses in Springs and other 
Bodies by Optical and Electrical Methods.” 


Usually the chief difficulties in determining the state of 
stress in a body arose from the great variations of stress intensity 
which occur owing to its complicated shape and the loading ; 
and further, in the case of springs where plates are built up into 
a matrix, the rubbing friction between the surfaces is usually 
considerable enough to render the assumptions of perfect 
elasticity of the whole body somewhat unreliable for purposes 
of calculation, although each plate may be regarded as fulfilling 
the elastic conditions perfectly. Methods of experiment were 
described by optical and electrical methods of general applica- 
tion to stress problems. In the first method, models of springs 
are constructed of xylonite, for which it is shown that the stress 
distribution is very similar to that in steel. These models 
permit of determinations of the difference of principal stresses 
at any point, and an important result is that the optical effect 
of a pure shear is proportional to twice the numerical value of 
one of the principal stresses. Examples of plate springs and 
flat-coiled springs were considered in detail, and the general 
distribution of stress illustrated by diagrams and natural- 
colour photographs of springs viewed in polarised light. The 
second method depends on the fact that steel and other metals 
when subjected to stress within the elastic limit experience a 
change of temperature—a diminution for tension stress and an 
increase for compression stress—proportional to the stress. 
The effect at any point, therefore, is due to the sum of the prin- 
cipal stresses, and in cases of pure shear the effect is zero—a 
noteworthy difference from the first method. Examples of 
tension, compression, bending, and shear experiments were 
described showing the applications of the electrical method. The 
paper described some attempts to utilise the difference in the 
electrical condition of stressed and unstressed metals for deter- 
mining the stresses in materials. 


Viewed by circularly polarised light the model of 
a plate spring showed a dark band near the centre of 
depth of each plate. This band ran along the whole 





of the length, supported by the plate below. Above 
and below this central band were parallel colour 
bands, indicating the intensity of strength in the 
material. The ends and the short bottom plate 
showed alterations in stress distribution accompanied 
by local variations of stress at the extreme points. 
This was also marked in the plates above where they 
rested on these points. These colour indications 
wee similar to those observed when a cantilever is 
loaded by forces distributed over its upper surface. 
The upper plates near the buckle were all stressed 
in the same manner, and almost to the same degree 
of intensity at corresponding points of their depth. 
Trimming the end of the plate alters the stress dis- 
tribution considerably, the colours from such a plate 
showing a very considerable increase of stress in- 
tensity. Spiral springs under stress showed a central 
neutral band throughout the whole length with 
parallel coloured bands each side. In the second 
method, the readings are taken by means of a thermo- 
pile and a galvanometer, and the deflections are 
plotted on a time basis, and these measurements can 
distinguish between cases where two equal stresses 
are concerned and afford a measurement of the stress 
distribution where an optical test fails. 

In reply to questions raised in discussion, Professor 
Coker pointed out that by manipulating the material 
very carefully initial stresses were avoided. This 
was important, as if warmed to dispel stress. xylonite 
becomes cloudy; so the initial stresses had not 
yet been considered. The plates in the xylonite 
springs are made to touch all along ; xylonite becomes 
hard and brittle if overstrained. He explained how 
the method could be applied to pipes by immersing 
a xylonite tube in a liquid of equal refractive index. 
Glass, he considered, quite a good material from some 
points of view, but his experience was like that of 
the speaker who mentioned it—the glass broke. 


The next paper dealt with “ Alternating Load 
Tests,’ and was by Mr. Bernard P. Haigh, B.Sc. 


This paper dealt with the testing of wire specimens under 
pulsating loads, the pull being applied in a sine-wave by a 
machine comprising an electro-magnet supplied with alternating 
current. The pull of such a magnet varies between zero and a 
maximum in a sine-wave with twice the frequency of the alter- 
nating current supplied, and the maximum pull is proportional 
to (E + Cp, where E and C are respectively the voltage and 
frequency of the current. The wire specimen is attached at 
its lower end to an armature which vibrates above the pole 
face of the magnet, the magnet circuit being arranged so as to 
give as light an armature as practicable. The conditions neces- 
sary to ensure that the pull is independent of the range of 
vibration are discussed, and also the means by which the forces 
absorbed in accelerating the mass of the armature in its harmonic 
motion are compensated. The vibrating armature is carried 
on springs adjusted to such a stiffness that the force exerted 
under any given deflection is equal to that required for the 
acceleration of the mass of the armature in that amplitude 
at the particular frequency of the test required. In the instru- 
ment exhibited the springs are arranged to compensate at 
frequencies from 35 up to 120 extensions per second, and are 
adjusted by an experimental method employing “ resonance.” 
The springs are also arranged to hold the armature in position, 
and as no guides are employed it is unnecessary to make any 
allowance for friction. The value of the pull is calculated 
from the readings of the frequency and the voltage induced in 
@ special measuring coil, which is wound close to the armature 
so that the flux measured is independent of leakage. The 
‘factor’ of the instrument is determined experimentally 
by a method in which a standardised spring is substituted in 
place of the specimen, and a heavy mass is attached to the 
armature to reduce the amplitude of vibration. The maximum 
value of the magnetic pull is double that of the mean value 
which is thus determined. It was shown that the influence on 
the wave of pull of higher harmonics in the wave of E.M.F. 
is small, as only the fifth and seventh harmonics are active. 
A search coil is provided in the instrument for checking their 
values by means of an oscillograph. Particulars were given 
of tests carried out with ductile and hard-drawn steel wires. 
From these it appears that specimens of a 0.47 per cent. carbon 
steel broke when tested under pulsating load, with about 85 per 
cent. of their breaking load under steady loads. A ductile 
low-carbon steel, on the other hand, broke with only 65 per 
cent. of the steady breaking load, i.e., at a load close to the yield 
point. The extension of this material under pulsating load 
—20 per cent.—was very close to that obtained with steady load. 


A small machine for pulls varying up to about 
1 cwt. was shown, and tested in the room; the hum 
of the machine indicated progress, for as the wire 
stretched the tone of the hum changed, suddenly 
becoming rapid, and ending in a sharp report when 
fracture ensued. 

The author quite agreed with some speakers that 
fatigue tests were desirable, but he had not done any 
yet, nor had he done any steady tests, but intended 
doing these and also taking temperature of specimens. 

In the Dundee laboratory they have a slow machine 
worked hydraulically which has given the same results 
as those set forth by the author. 


‘“Exposure Tests of Light Aluminium Alloys ”’ 
were next dealt with by Professor Ernest Wilson. 


During the past eleven years reports have been presented to 
the British Association at fairly regular intervals. The tests 
show that alloying commerical aluminium with copper, un- 
accompanied by iron, nickel or manganese, is not satisfactory. 
A 2.6 per cent. copper alloy has completely deteriorated in 
ten years and increased its electrical resistance 25 per cent. 
** Duralumin ”’ is a copper manganese alloy of aluminium with 
the addition of about 0.5 per cent. magnesium. During the 
last year a specimen has increased its electrical resistance 5.15 
per cent. It would be interesting to know if this is due to the 
comparative large percentage of copper—3.5 to 5.5—which 
this alloy is stated to contain, or if the percentage of manganese 
—0.5 to 0.8—is too low. This alloy has attracted attention 
in that a breaking load as high as 90,000 Ib. can be obtained, 
if desired, according to treatment. Its specific electrical 
resistance at 15 deg. Cent. is about twice that of commercial 
aluminium. A specimen of high conductivity copper wire 
has increased its electrical resistance 1:2 per cent. in one year. 


In the author’s experiments the wires were sus- 
pended on the roof of King’s College, London. 
In discussion, someone would have liked to know 





what would happen in a more active atmosphere, 
for even the London air was too slow in action for 
him. The seriously damaging effects on aluminium 
of salt, as in air near the sea, was commented on, for 
aluminium. has to be replaced by copper in such dis 
tricts. Then, again, in the case of duralumin, its 
unfortunate failure under heat treatment, has rendered 
reversion to steel necessary in spite of its much greater 
specific gravity. The author had not done any tensile 
strengths, as he did not wish to destroy the specimens 
while the experiments were still in progress. He 
pointed out that in the case of aluminium joint: 
should be made of that metal. 

“The Féry Bomb Calorimeter ”’ was exhibited and 
explained by Mr. Robert S. Whipple. 


The bomb form of calorimeter is now frequently employed 
for the determination of the calorific value of coal, because thu 
combustion of the coal is more complete than in those calori- 
meters in which the oxygen is admitted at atmospheric pressury 
or at a pressure slightly above atmosphere. The instrumen! 
designed by Professor C. Féry, of the Ecole de Physique et de 
Chimie, Paris, is of the bomb type, being in general design some 
what similar to the well-known Mahler instrument, but great) 
simplified in its details. The bomb consists of a light iron 
vessel, weighing about | kilo., and having a capacity of about 
250 cubic centimetres, supported in the centre of a brass vesse! 
by two discs of constantan—an alloy of — and nickel. 
As the mass of metal in the bomb is small and no water jacket 
is used, the rise in temperature of the bomb due to the combustion 
of the coalis large, averaging about 20 deg. Cent. when 0.5 gramnx 
of coal is burnt. It is evident that with such a large tempera 
ture rise the measurements need not be made with the sam¢ 
degree of accuracy as in the case of the usual type of bom), 
calorimeter, in which the temperature rise amounts to only 
2 deg. or 3 deg. Cent. for the same quantity of coal. The 
temperature rise is measured by the thermo-electric fore 
generated by the constantan discs and the iron bomb, the 
surrounding envelope acting as the cold junction of the thermo- 
couples. These couples give an electromotive force of 40 micro- 
volts per degree Centigrade, giving on a pointer galvanometer 
a deflection of 60 mm. for a rise of 20 deg. Cent. It is thus 
possible to estimate the temperature rise of the bomb to at least 
i deg. Cent., or to one three-hundredth of the total rise in tem- 
perature. The loss of heat from the bomb is due to three causes : 
—(1) Conduction along the constantan dises ; (2) convection 
currents in the air space surrounding the bomb ; and (3) radia- 
tion from the walls of the bomb. The effect of the loss by con- 
duction is only to lower the maximum temperature obtainable 
as compared with what it would have been if the supportng 
dises were non-conductors. The losses due to convection and 
radiation are negligible as compared to those due to conduction. 
The coal under examination is placed on asmall tray in the homb; 
the latter being filled with oxygen at about 200 lb. pressure. 
The coal is fired electrically, the maximum temperature rise 
on the galvanometer taking place about 14 minute after ignition. 
Experiments show that the gas pressure can be varied from 
150 lb. to 250 1b., and the weight of coal burnt from 0.2 to 
0.7 gramme, without any difference in the results obtained. 
The instrument is standardised by burning either sugar, carbon 
or standardised coal briquettes, the calorific values of which 
are known. 

It was certainly a very handy-looking apparatus, 
easy to work with and it has given good results. 
Experiments have been made with materials of 
largely differing calorific values; sugar - carbon, 
petroleum oil and benzoic acid, with calorific values 
of 7070, 14,000 and 6330 respectively have been 
successfully dealt with. The calorific value of 
petroleum and other liquids is determined by the 
method suggested by Dr. Rosenhain of soaking a 
wad of filter paper of which the calorific value is 
known in the liquid, weighing and then suspending it 
in the calorimeter. 

ao . 

The apparatus was praised by speakers, the absence 
of water being particularly regarded with favour. 

A paper on “ The Hysteresis Loss in Iron due to a 
combined Pulsating and Rotating Magnetic Field” 
was read by Professor Howe in the absence of the 
author, Mr. Thomas F. Wall. 


There is a considerable amount of experimental data avatlable 
with regard to the hysteresis loss in iron due to a pulsating 
magnetic field, and due to a rotating magnetic field, each acting 
separately, but, as far as the writer is aware, no experiments 
have been made to determine the hysteresis loss due to the 
simultaneous action of a pulsating magnetic field and a rotating 
magnetic field. Cases occur in practice in which the field 
pulsates and the iron at the same time rotates. An example 
of this is the case of a plain series single-phase commutator 
motor, in which type of machine the iron of the cores is sub- 
jected to the pulsating field, due to an alternating current in 
the windings, while at the same time the rotor core is rotating. 
The question then arises whether it is permissible to ascertain 
the hysteresis loss due to each source of loss as though it were 
acting alone, and then add the two quantities in order to obtain 
the total hysteresis loss. Otherwise stated: Do the two 
hysteresis effects superpose without any mutual reaction ? 
The experiments described in the paper were intended to decide 
this question. The “running down” method was used to 
separate out the hysteresis losses, and the points on the 
‘running down ” curves were taken by means of a stroboscopic 
disc. The machine used for the experiments had ball bearings, 
and was therefore particularly adapted for this method of test- 
ing. ‘The first part of the investigation consisted in determining 
the value of the rotational hysteresis torque for a series of values 
of direct current in the stator winding, and a curve was obtained 
showing the connection between these two quantities. If, 
now, an alternating current of knewn wave form be supplied 
to the stator winding, the mean value of the retarding rotational 
hysteresis torque may be deduced from the above curve, because 
for each ordinate of the alternating wave of current the corre- 
sponding rotational hysteresis torque may be read off from the 
above curve, and thus a wave of hysteresis torque may be con- 
structed. The mean ordinate of this wave will give the mean 
rotational hysteresis torque for the given wave-form of current, 
and is the quantity which is effective in producing the retarda- 
tion. This assumes that the pulsating hysteresis torque in 
the roto: has no influence on the rotational hysteresis torque. 
Of course the pulsating hysteresis itself cannot produce a 
retarding torque on the rotor. A curve was shown deduced 
in the way described and connecting the rotational hysteresis 
torque, and the alternating current- ampéres, supplied to the 
stator winding. The value of the rotational hysteresis torque 
was then found experimentally by means of “ running down” 
curves, for several values of the frequency of the stator current. 
It was found that for very low frequencies—four cycles per 
second—the experimentally determined rotational hysteresis 
torque approached closely to the values deduced from the 
measurements with direct current in the stator winding. At 
higher frequencies the hysteresis torque for a given alternating 
current became gradually less until a frequency of about twenty 
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cycles per second was reached, when it remained constant over 
a large range of frequencies—twenty to fifty cycles per second. 

here was no discussion, as Professor Howe ex- 
plained that he could not undertake to reply to any 
questions, a8 he had only just had the paper before 


him. 

A suggestion in connection with rescue apparatus 
for coal mines was then made by Mr. F. Reid. He 
pointed out that many of the apparatuses now in 
usc were cumbersome and exhausting to the wearer. 
This was largely due to the appliances they contained 
for regenerating the air, The author proposed to 
overcome this inconvenience by having compressed 
air mains laid down along the roads in the mine, 
having special tap valves at convenient intervals. 
Two men provided with protecting helmets, to which 
was attached an air distributing box, would work 
together, and each carry a flexible tube of any desired 
length, one end being attached to the distributing 
box in the helmet ; the other would be provided with 
a special nozzle, which would open any valve in 
the air main when pressed into it. The valve would 
also act as a reducing valve, and would close auto- 
matically as soon as the nozzle was withdrawn. 
The men’s helmets would also be connected together 
by a length of flexible tubing. One man would walk 
ahead, and they would alternately connect up with 
the main. 

It was pointed out in discussion that it is desirable 
in such cases that the man should not be dependent 
on an extraneous supply of air—that is, that he should 
carry his air supply with him. Moreover, the air 
mains themselves might be damaged by an explosion 
and rendered useless. Again, the scene of accident 
might be an inconvenient distance from a valve, 
because in coal mining the face is always moving 
forward, and it would be scarcely possible to keep 
an air-tight compressed air main up to the face. 
Then falls of roof and other troubles occur in coal 
mines that might disorganise any such system just 
at a critical moment. 

An account of *‘ Experiments on the-Weathering of 
Portland Stone ”’ was given by Dr. J. 8. Owens. 

The investigation was initiated by Dr. Des Voeux and is 
being made for the Coal Smoke Abatement Society. 1ts object 
is to find the connection between smoke and the well-known 
deterioration by sulphating of stones containing a large pro- 
portion of calc1um or magnesium carbonate when exposed to 
city air. The effect of weathering upon the strength of such 
stones in tension and compression was measured. ‘lhe stones 
were subjected to the following conditions for periods varying 
from 106 to 687 days:—{a) Broken without exposure; (6) 
broken after exposure to natural conditions out of doors in 
the country and in London ; (c) broken after having been kept 
indoors in the country and in London ; (d) broken atter having 
been exposed, while embedded in soot, to country and London 
air. Ihe experiments afe still going on; four series of stones 
up to the present have been broken, and the results are as follows: 

Series 1.—Thirty-nine Portland stone briquettes, cut without 
reference to their bedding planes, were broken in tension. All 
these stones increased in strength, some more than others, 
thus confusing the issue ; but embedding in soot had a distinctly 
injurious effect on the strength. 

Series 2.—Twenty-nine similar to Series 1 were broken in 
tension. The percentage of water present was noted, as its 
presence influenced ‘the strength adversely. Stones exposed in 
London showed a less resistance than those exposed in the 
country. 

Series 3.—Eighteen stones broken in tension showed that the 
presence of 44 per cent. water—that is, sufficient to saturate 
the stones—redticed the strength by about 40 per cent. The 
stones being broken in tension this loss of strength could not 
be due to any form of bursting pressure by the water, as might 
occur with a saturated stone under compression. ‘Lhe results 
also show that in calculations as to the strength of structures 
built of stone the amount of water present should be taken into 
account, 

Series 4.—Twenty-five lin. cubes of Portland stone were 
broken in compression. All these were dried before breaking, 
and the results show in all cases that exposure to London air, 
or embedding in soot, caused considerable loss of strength, 
when compared with stones exposed under normal conditions 
in the country. ‘l'he compression tests were made in a Wick- 
steed machine, cardboard packing pieces being placed between 
the specimens and the compression plates, and the loads were 
applied at a uniform rate. 

_ Lhe results obtained in each series are promising ; but they 
indicate that further tests dealing with a larger number of 
specimens in each group are desirable, 

_ it was mentioned that stone was generally used 
in such quantity that the strength it represented was 
greatly in excess of the requirement. Another paper 
that may be mentioned was that on 

The Behaviour of Ductile Material during Torsional 
Straining.” (Illustrated by the kinematograph.) 
By C. E. Larard. 


_The author presented the following considerations with a 
view to discussion :—(1) The exact recorded limit of ‘* propor- 
uonality between strain and stress’ may depend on the instru- 
ment used and the degree of fineness to which it is possible to 
indicate the strain. (2) The yield period in torsion and the 
yield load is dependent on the time rate of loading. 1f the test 
be made very slowly there is no sudden plastic yield experi- 
enced similar to that obtairied in the case where a test is carried 
out moderately quickly. In fact, the stress strain curve is 
smooth and continuous. ~(3) The approximate laws of flow 
ot ductile during twisting at a uniform angular velocity may be 
Stated as follows :—(a) ‘he rate of increase of the torque with 
Tespect to time varies inversely as the time and therefore 
inversely as the strain or angle of twist. (b) ‘The acceleration, 
Which decreases, or, as it maybe called, the deceleration of the 
torque with respect to time varies inversely as the square of 
the time or inversely as the square of the angle of torsion. 
(c) The relationship between torque and time, and therefore 
between torque and twist, follows the compound interest law. 
(4) Two theories have been advanced to explain the method of 
fracturing of a specimen. ‘The author’s theory, which may be 
Stated: When the maximum torque is reached shearing takes 
place over an annulus near the periphery, the shearing extending 
from annulus to annulus of decreasing mean radius and under 
& diminishing value of the torque until owing to the irregular 
form of the sheared area setting up @ wedging action a more or 
less central core of the material is fractured by tension. A 
theory advanced by Dr. William Garnett, in which he suggests 
that the outside layers being in helical tension and the inside 
layers in compression, . i 

a 


in one cylindrical layer being 


in a state of pure shear so that the first part of the failure is 
due to tension of the outside annulus, while the second part 
and the flying apart of the two pieces of the specimen is due to 
sudden release in compression. Lantern slides and kinemato- 
graph illustrations were given. for cylindrical, hollow, square, 
and rectangular sections, as well as for the machine representing 
its operations. The projections, enormously enlarged, were 
made in a small fraction of the time required for the tests ; 
so that the behaviour of the material was readily demonstrated. 
In the case of the wrought iron, the defects of the metal were 
made manifest, while the flow had the appearance of a turgid 
stream in motion. he author gratefully acknowledged the 
receipt of a Government grant from the Royal Society, which 
has made it possible to conduct experiments which there is 
every reason to expect will be not only of scientific interest, 
but also of value in engineering developments at present pending. 





DUNDEE ELECTRICITY SUPPLY. 

An opportunity was afforded during the visit of 
the British Association to inspect the electricity 
supply plant. Dundee was one of the first cities to 
recognise the advantages of a general supply of elec- 
tricity, but it is only within the last six or seven years 
that its use has been extended to the larger consumer. 
In 1893 the supply was commenced for lighting and 
power purposes, and from then up to 1900 slow but 
steady progress was made. In 1897 an Act was 
passed making the area of supply coterminous with 
the burgh. In 1900 the Corporation took over the 
horse and steam tramways of the city from the local 
operating company, and after some hesitation decided 
to electrify the whole system. Extensions have 
since been made to the tramways, and at present the 
length of the route opened for traffic is 14} miles. 
The price for current charged to the tramway depart- 
ment had been steadily reduced from 14d. to 14d. per 
unit; this year further reduction has been made to 
ld. per unit. which charge is inclusive of the cost of 
upkeep of the overhead equipment and cables, also 
charges on special plant and cables. 

To meet: the increasing demand from private con- 
sumers, as well as the extra load caused by the con- 
version of the tramway system, large extensions to 
the generating plant have been made. Three gene- 
rating sets, totalling 1150 kilowatts, were installed 
in 1900. Additional generators were put in during 
1901 and 1903. The present chief engineer and 
manager, upon taking up his duties in 1903, practi- 
cally remodelled the works, and the supply pressure 
was changed from the 200 to the 400 volts three-wire 
system, which greatly increased the capacity of the 
feeders. 

Notwithstanding all the improvements which had 
been made, however, the business increased to 
such an extent that it was decided to erect 
an up-to-date station at the Stannergate, supply- 
ing extra high-tension, three-phase, alternating 
current at 6600 volts, 50 cycles, per second to various 
sub-stations. The building of this station, the 
Carolina Port main generating station, was finished 
in 1909, at a cost of over £100,000. A small electric 
locomotive, supplied by the British Thomson-Houston 
Company, is employed for shunting the coal wagons, 
and takes its current from overhead wires by two trolley 
arms. It has two motors, and is capable of pulling 
a load of 20 tons up an incline of 1 in 60 at a speed 
of 6} miles per hour. There are at present four 
Babcock and Wilcox water-tube boilers, each having 
a heating surface of 6182 square feet, and rated to 
evaporate 20,000 lb. of water per hour, with a working 
pressure of 180 lb. per square inch. The boilers are 
each fitted with the makers’ improved superheater of 
1389 square feet heating surface, which gives a super- 
heat of about 150 deg. Fah. Contrary to the usual 
power station practice, the feed pumps are placed in 
the engine-room on the lower floor. There are two 
steam-driven Weir feed pumps.each capable of deliver- 
ing 8000 gallons of water per hour against the boiler 
pressure of 180 lb. per square inch. There are two 
steam turbines coupled direct to generators, each 
set having a capacity of 2000 kilowatts, but capable 
of dealing with an overload of 25 per cent. for two 
hours, and 50 per cent. for one hour. The turbines 
are of the Willans-Parsons type. Immediately below 
each turbine is a ‘*Contraflo” surface condenser of 
3400 square feet cooling surface. The circulating 
water for the condensers is obtained from the river 
Tay. The maximum rise and fall of the tide is 18ft., 
and the tops of the condensers are 28-5ft. above the 
lowest water level. In order to reduce the power 
required to circulate the large amount of water over 
this height, and also to avoid the necessity for con- 
stant regulation due to the varying head on the pumps, 
it was decided to lay the system of piping in the 
form of a large syphon. On the pump-room floor 
are fixed two 16in. diameter vertical spindle centri- 
fugal pumps, driven direct by vertical electric motors 
of 63 brake horse-power each, fixed at ground level. 
The pumps are put below the lowest water-level so 
that the water could always be obtained. The motors 
are powerful enough to deliver the full quantity of 
water required should the syphonic action on the 
system fail altogether. The main pipe lines consist 
of 30in. diameter cast iron pipes, supported on a 
reinforced concrete raft of T section, carried on 
reinforced concrete piles 26ft. apart. The distance 
between the pump-room and generating station is 
about 785ft., and between the station and discharge 
end about 736ft. The pipes are fin. thick, with 
spigot and faucet joints, and lead was used for joints 
in the ground flanges in the engine-room. Owing to 





the nature of the ground, the greatest precautions 





were taken to protect the pipes. They were coated 
internally and externally with Dr. Angus Smith’s 
solution, then asphalted jin. thick on the outside, 
and covered with puddled clay to a thickness of 6in. 
after they were laid. 

The two main Dick-Kerr generators are capable of 
giving 2000 kilowatts each, generating three-phase 
current, 50 cycles per second at 6600 volts, when 
running at a speed of 1500 revolutions per minute. 

Owing to the ever-increasing demands for large 
power installations near the docks, and the present 
heavy loads that are on the mains in that area, it has 
been found necessary to build a sub-station in. the 
district. The site chosen is immediately behind the 
Customs House. The work of building is at present 
being carried out by the contractors. The founda- 
tions are built on concrete piles by the Hennebique 
Company, of Yorkshire. 

Dundee was one of the first cities to investigate 
the possibilities of trackless trolley traction. Two or 
three years ago the question received careful considera- 
tion, but it is only recently that it has taken definite 
form. ‘The route chosen was Clepington-road, which 
connects two very busy tramway sections, viz., 
Maryfield and Downfield routes at Forfar-road and 
Strathmartine-road respectively. The length of track 
is 2110 yards. Two sets of overhead wires have been 
run the whole length, with loops at each end, thus 
enabling the cars to return without having to shift 
the trolley arms, and the wires are spaced to allow 
two cars at the same time to pass a vehicle in the 
middle of the road. The overhead work adopted is 
the span wire system. The poles, of which there 
are about 115, are erected at each side of the roadway 
to give greater flexibility to the cars for passing 
traffic. Brooklyn strain insulators are used to carry 
the span wires, which are held in position-on the poles 
by straps. The distance between poles is 38ft., 
and the average width of roadway is 27ft. The 
trolley wires are No. 00 hard-drawn copper of double- 
groove type, Three section boxes are placed at equal 
distances along the route, and at these points air-gap 
section insulators are inserted. Guard wires are erected 
where telephone lines cross the track. Special 
insulated crossings are arranged at the Forfar-road 
end to enable the trackless cars to use the ordinary 
system when going to the sheds. Bases and collars 
have been omitted from the poles to reduce the cost 
of erection. The system has just been put in opera- 
tion. : 

Since the opening of the new generating station 
and sub-stations the sale of current has gone up by 
leaps and bounds, and in order to deal with the in- 
creasing demand extensions to the plant are to be 
carried out immediately at Carolina Port. The sales 
last year were 8,354,466 units. 





H.M.S. AUDACIOUS. 


Tue battleship Audacious which was_ successfully 
launched from the yard of Cammell, Laird and Co., 
Limited, Birkenhead, on Saturday, the 14th inst., is of the 
same type as the King George V., and the class will con- 
sist of four vessels, viz.: King George V., Centurion, Ajax, 
and Audacious. The type is an improvement on that of 
the four battleships of the ‘* Orion ” class, although similar 
in design. Whereas the Orion and her sister ships have a 
displacement of 22,500 tons, the vessels of the class to 
which the Audacious belongs displace over 23,000 tons 
and have a length of 555ft., as compared with 545ft., with 
a beam of 89ft., as compared with 88ft. Gin. The Auda- 
cious is the first vessel of the “* Dreadnought ” class to be 
built at this yard, and her launching was unavoidably 
delayed primarily by the dearth of labour which existed 
at this yard and subsequently by labour disputes, the most 
serious of which was the engineers’ strike last spring. This 
lasted for twelve weeks, and arose over a demand for an 
increase of 2s. per week in wages. Both these difficulties 
have now been overcome, and the number of men employed 
at the works has increased from 4000 to about 8000. As 
with all the Dreadnoughts, the propelling machinery con- 
sists of Parsons’ turbines, those for the Audacious having 
been constructed by the builders. The boilers will be of 
the Yarrow type. In the main battery are ten 13. 5in. 
guns mounted in five twin turrets on the centre line of the 
ship, while the guns for repelling torpedo attack are twenty 
of 4in. calibre, or four more than in the ‘ Orion ”’ class. 
The greater portion of the armour has been made at the 
Sheffield works of the builders, and is now in the Birken- 
head yard, together with the boilers and machinery, which 
are ready for fitting on board. d ; 

In proposing the toast of “‘H.M.S. Audacious” at the 
luncheon given by the builders subsequent to the per- 
formance of the launching ceremony by the Countess of 
Lytton, Mr. W. L. Hichens, chairman of the company, 
said that the present ship is not the first of that name in 
the annals of the Navy. There had been two others. 
The first was a wooden frigate of 1624 tons and 168ft. 
long, built during the reign of George III,. and the second 
was built in 1869. She was an iron-cased vessel of 3774 
tons and 280ft. long. ; 

It is expected that the Audacious will be ready for deli- 
very in about nine months time. 








A CORRESPONDENT of the Birmingham Daily Post, 
who wrote to the Board of Trade pointing out that, as a rule, 
inquiries held by that body into railway and other accidents 
were public, but that the investigation into the circum- 
stances of the recent collision at Vauxhall was being 
held in private, and inquiring the reason, received a reply 
to the effect that was is the practice for these inquiries to 
be held in private where there was a possibility of criminal 
proceedings being taken against any of the railwaymen 
concerned, 
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ASHTON-UNDER-LYNE, STALYBRIDGE, AND 
DUKINFIELD WATERWORKS. 

Tue Ashton-under-Lyne, Stalybridge, and Dukinfield 
(District) Waterworks Joint Committee, which controls 
the delivery of water to a population of 150,000 persons, 
has at its command a copious supply derived from the 
hilly district around Mossley and Saddleworth. Topo- 
graphically the gathering ground is ideal, and about 75 per 
cent. of the rainfall reaches various reservoirs, but, 
unfortunately, peat abounds, and flood water finds its 
way into the reservoirs. The Committee was therefore 





‘Fig. i—CHEMICAL PUMPS, 


confronted with much difficulty in the treatment of the 
water to deprive it of its lead dissolving and turbid quali- 
ties. For many years the Committee treated the water 
in the Swineshaw Valley with a neutralising re-agent 
to render it non-plumbo solvent, but as the discolouration 
and turbidity were not removed by the means employed 
it was decided in 1908 to make tests to ascertain whether 


or not the processes of filtration and chemical action could | 


be effected in a combined plant. 

As a result of a report presented by the Committee's 
engineer, Mr. Fred J. Dixon, A. M. Inst. C.E., an experi- 
mental plant was put down at Ashway Gap for treating 
the water from the Greenfield Reservoir only. It com- 





ASHWAY GAP 


filter-house at Ashway Gap, Greenfield, was already 
fixed by the existence of the experimental plant, and an 
extension 75ft. long was all that was required. In the 
case of the Swineshaw Valley a site was chosen for the 
filter-house which would be equally available for the three 
impounding reservoirs in the valley, the water from which 
is used for trade and domestic purposes, as well as for the 
water from the Chew Reservoir, which is now in course 
of excavation. The site adopted is at the toe of the 
Brushes Reservoir embankment. The two installations 
comprise thirty-six pressure filters designed to deal with 
5,352,000 gallons of water per day collectively. 

















Fig. 


The drawings on page 302 represent a sectional elevation, 
| transverse section, and plan of the Brushes Filter-house, 
| Fig. 5sectional views of one of the sedimentation tanks, while 
| above and on page 304 several photographic views of the two 
| works are given. Fig. 4 is a section of one of the filters, 
| and Fig. 3 shows the method of making the foundations 
of the Brushes Filter-house. Both plants are generally 
similar, and consist of two major portions, namely, the 
| filters and chemical plant for introducing the requisite 
| proportions of lime and alumino-ferric. The Ashway 
| Gap plant consists of eighteen Mather and Platt filters, 
| three 8ft. 6in. diameter and fifteen 8ft. diameter, with 
| chemical apparatus all contained in a building 111ft. long 





A hot-water heating plant is placed in the baseme,; 
and the house is warmed by 3in. water pipes. An over, 
head runway is provided for the conveyance of the chemical 
ingredients, and runs the whole length of the house, allow. 
ing the chemical tanks to be fed from the stores in the bas. 
ment by the use of a false-bottom skip, which dischargos 
into hoppers fixed above the tanks. The water, aftor 
passing through the filters, is registered by means of 
Kent’s Venturi meters fixed on the 15in. mains outsi:e 
| the building, and by-pass mains are provided to allow 
| the water when desired to go direct into consumption 
| without passing through the filters. A sedimentatii), 
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2—TURBINES AND WATER MOTORS 


tank with a capacity of 25,000 gallons is provided outside 
the filter-house, into which all wash water from the filters 
is discharged. After the sedimentation process has taken 
place the water is decanted automatically by means of the 
syphonic floating outlet shown in Fig. 6, and the clear 
water is discharged into the compensation basin, while the 
sludge is pumped on to the land by a belt-driven 6in. 
ram pump. The wash water as it comes from the filters 
is registered through a 6in. Kent waste water meter. 
To register the amount of compensation water discharged 
below the Yeomen Hey Reservoir embankment a compen 

sation gauge and Kelvin water-level recorder and counter 
are provided, The whole of the Ashway Gap plant is 
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prised three mechanical pressure filters and the necessary 
chemical apparatus, capable of dealing with a maximum 
flow of 432,000 gallons per twenty-four hours, and was 
supplied by the firm of Mather and Platt, Limited, Man- 
chester. This was installed in 1909, and the results were 
found to be so satisfactory that it was decided to adopt 
similar means for treating the whole of the water supplied 
to the district, which, it may be mentioned, contains many 
dye works and engineering establishments. This involved 
the provision of two district plants, one for the water 
impounded in the various reservoirs in the Greenfield 
Valley and the other for treating the water impounded 
in the reservoirs in the Swineshaw Valley. The site of the 
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Fig. 3—-FOUNDATIONS OF BRUSHES FILTER HOUSE 


by 36ft. wide. The water is conveyed to the filters by two 
15in. mains— one from the Yeomen Hey Reservoir, under | 
a head of 20 Ib. per square inch, and the other from Green- | 
field Reservoir, under a head of 75 1b. per square inch. | 
The motive power for driving the washing gear of the filters 
is supplied by a Gilkes vortex turbine capable of develop- 
ing 27 brake horse-power and driven by compensation 
water. Overhead line shafting extends from end to end 
of the building, each shaft being fitted with Hele-Shaw 
friction clutches, one for the pulley of each filter. Arti- 
ficial light is provided by a dynamo driven by means of a 
belt from an 8 horse-power Gilkes Pelton wheel turbine. 
The output of the dynamo is 28 ampéres at 105 volt.s 





Shewing Expanded Steel Re~inforcement. 


Foundations. 






capable of filtering and treating 2,760,000 gallons of water 
per twenty-four hours. : 
The Brushes plant consists of eighteen filters 8ft. dia- 
meter, with the necessary chemical apparatus housed in a 
building 126ft. long by 36ft. wide, the water being conveyed 
to the filters by a 24in. main from Brushes Reservoir 
under a head of 20 Ib. per square inch, and an 18in. main 
from Swineshaw Reservoirs under a head of 130 Ib. per 
square inch. The motive power for driving the washing 
gear of the filters is obtained from a Gimther 10 brake 
horse-power Pelton wheel. After leaving the tail 


race the water is registered over a VY notch by means of 
a Lea recorder. Overhead line shafting driven by belts 
e 
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from the turbine extends from end to end on each side of 
the building. From this shafting, motion is transmitted 
} clutches, belts, and pulleys, to the stirring mechanism 
in the filters for washing out. This house is also lighted 
}, electricity, the current being generated by a dynamo 
civeet-coupled to a Ginther 10 brake horse-power Pelton 
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Fig. 4—§ECTION OF A FILTER 


wheel turbine. The dynamo has an output of 50 ampéres 
at 105 volts. The warming arrangements are similar to 
those in the Ashway Gap house, and the chemicals are 
handled by means of a runway. As the water passes 
from the filters it is split up into four mains provided with 
Venturi meters and recorders, the latter being placed in a 
cabinet, Fig. 8, Asin the case of the previous plant, by-pass 
mains are provided so that the water can go direct into 
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where higher pressures have to be dealt with, the test was 
equal to 250 1b. per square inch applied continuously for 
a period of three hours. The filtering medium, which is 
3ft. Gin. thick, consisting of specially granulated quartz 
crystals, rests on a false bottom of steel riveted to the 
shell of the filter and fitted with circular phosphor-bronze 
nozzles screwed in from the underside so that ready access 
to them can be obtained by means of the manhole 
placed in the collecting chamber, where they can be in- 
spected or replaced without disturbing the quartz bed. 
The object of the nozzles is to ensure the effective use of 
all parts of the filters and also prevent particles of the 
filtering material getting into the filtered water main. 
They also serve to distribute properly the water used for 
washing out the filters. The unfiltered water mixed with 
the correct proportion of chemicals decided upon from 
time to time enters at the top of the filter and is evenly 
distributed over the whole of the surface of the bed, and 
after percolating through the filtering material, it flows 
into the collecting chamber at the bottom. Thence it is 
discharged into the filtered water main and service pipes 
| for consumption. For cleansing the filtering material 
| a central vertical tube is placed in the centre of each 
| cylinder, extending upwards to within a few inches of 
| the top level of the quartz. Suspended in the tube is a 
steel shaft, on which are fixed a short distance above the 
top of the tube two jets connected with the filtered water 
main and propeller blades in the upper end of the tube. 
The shaft is driven by the shafting and pulleys and water 
wheels above described. When it is necessary to wash the 
beds, a process which is carried out at varying periods, 
according to the varying quality of the water being treated, 
filtered water is admitted to the underside of the false 
| bottom, and, rising up through the nozzles, puts the bed 
| in suspension. The vertical shaft is then caused to revolve 
| at a high speed and the quartz is cleansed by being drawn 
| up the vertical tube and out through the top where it 
meets the clean filtered water issuing at a high velocity 
from the jets. The filtering medium then sinks in the filter, 
and the floating impurities are carried away with the wash 
water, which amounts to about 1 per cent. of the water 
treated, and is carried away through discharge pipe at 
the top of the filter. 

The apparatus for supplying the solution of lime and 
alumino-ferrie consists of small vertical ram pumps in 
duplicate and driven by rotary water motors placed at the 
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Fig. 5—SEDIMENTATION TANK 


main. The pumps are fed from the chemical tanks and 
deliver the coagulating solutions into the water on the inlet 
side of the water motor, and a thorough mixing of the 
solutions with the water is thus ensured. 

The number of valves to each filter in the Brushes plant 
is seven, two being provided for the supply of water from 
either of the reservoirs, two for the delivery of the filtrate 
to either of the pure water mains, one for the wash-out 
water, one for admitting the water to the jets, and one 
drain valve. All the valves are on one level and worked 
from a central gangway carried on steel joists over the pipe 
trench. The gangway is at the same level as the filter- 
house floor. The amount of water used for washing 
out does not exceed | per cent. of the total passing through 
the filters, and the time required for the washing out 
operation in each filter is from eight to ten minutes. 
After washing out, the treated water is sufficiently pure 
to go straight into the mains, but the best results are not 
obtained until a film is formed by the coagulant on the 
surface of the quartz, a process which takes from fifteen 
to thirty minutes. 

Owing to the fact that the site of the Brushes Filter- 
house was on made ground at the back of the Brushes 
Reservoir embankment, Mr. F. J. Dixon, the engineer 
to the scheme, had to take special precautions to obtain a 
satisfactory foundation. Careful tests were carried out 
prior to building to ascertain the extent of settlement 
by loading the trial holes with pig iron. The test showed 
that with a distributed weight of 2 tons per super foot 
subsidence took place during the first hour or so to the 
extent of 2}in., when no further settlement was noticeable 
after one month’s observation. Recourse was therefore 
had to reinforced concrete, as shown in Fig. 3, page 300. 
The foundations were constructed of 5 to 1 Pertland 
cement concrete composed of three parts of hard millstone 
grit broken to pass through lin. circular ring and two 
parts of clean sharp pit sand to one part of Portland cement 
reinforced with expanded steel 3in. S.W.M. by jin. by 
#,in. For the foundations for the filters, which weigh 
27 tons when fully charged, the expanded steel was laid 
in two layers. The foundations for the wails were extended 
out to 6ft. in depth to carry a wall 2ft. ljin. thick, so as 
to distribute the load, which does not execed -6 ton per 
super foot. 

Messrs. Mather and Platt, the contractors, have entered 
into an agreement, and guaranteed to undertake the filtra- 
tion and treatment of the Yeomen Hey and Greenfield 
Reservoirs supplies and Brushes and Swineshaw Reservoirs 
supplies over a continuous period of twelve calendar 
months, commencing from the date of the starting of the 
whole scheme, to the following extent, viz.:—(1) The 
removal of 95 per cent. of the discolouration present in 
the raw water; (2) the removal of 95 per cent. of the 
suspended matter and 45 per cent. of the organic matter 
in solution in the raw water; (3) the filtered water not to 
take up more than -035 grains of lead in solution per 
gallon after being in contact continuously with new lead 
during a period of twenty-four hours ; (4) to have no odour 
when heated to 100 deg. Fah.; (5) in appearance on exami- 
nation in a 2ft. tube to be clear and bright ; (6) not to 
contain any alumina in excess of that present in the raw 
water previous to treatment and filtration and (7) not 
to contain (a) any bacillus coli communis in quantities 
exceeding 10 cubic centimetres of water, (b) more than 
100 bacteria growing at 20 deg. Cent. on peptone gelatine 
(plus 10) in three days. 

Further conditions are as follows :—(8) The free am- 
monia present in the raw water to be reduced by at least 
25 per cent. after treatment and filtration ; (9) the albu- 
menoid ammonia in the filtered water not to exceed 
.003 grains per gallon; (10) the oxygen absorbed from 
permanganate in four hours not to exceed .035 grains 
per gallon; (11) the permanent hardness of the filtered 
water to be increased not less than 10 per cent. above the 
raw water; (12) the filtered water to have no deleterious 
action whatever on wrought iron, steel, or cast iron pipes ; 
and (13) the cost of the chemicals requisite to treat the 
raw water so as to comply with the before-mentioned 
requirements not to exceed 20s. per 1,000,000 gallons of 
treated water when alumina-ferric costs £2 12s. 6d. and 
carbonate of lime £1 14s. 6d. per ton delivered at Friezland 
and Stalybridge Stations. 

The works, which are estimated to have cost about 
£30,000, have been designed and supervised by the 
engineer to the Joint Committee, Mr. F. J. Dixon, A.M. 
Inst. C.E., and Mather and Platt, Limited, have supplied 
the whole of the machinery and plant. 





ELECTRICALLY OPERATED WATER VALVES. 





In a paper on “ Motor and Control Equipment of Elec- 
trically Operated Valves,” Mr. H. M. Gassman points out 
that the power required to open a valve is a maximum 
when starting the valve from its seat. After the gate 
has been opened, say, one-fourth, comparatively little 
torque is required to complete the operation. The pro- 
portion of starting to running torque varies with the con- 
struction of the valve, the amount of corrosion and the 
condition of the valve seat. When closing hydraulic 
valves under pressure the starting and running torques 
are comparatively small until the valve is about three- 
quarters closed. From that point on the pressure on the 
gate increases approximately as the square of the decrease 
in the opening, consequently the torque at closing in such 
cases increases rapidly, but does not reach the value of 
the starting torque required to open the valve under the 
same pressure conditions. To overcome the sticking of 
the valve when it is to be opened the drive is sometimes 
provided with a lost motion device so as to give a hammer 
blow to start the valve from its seat. With alter- 
nating-current motors such lost motion also allows the 


consumption without passing through the filters. The | entrance of the filter-house on the unfiltered water main, as 
capacity of this plant is 2,592,000 gallons per twenty-four | shown in the general views on page 302. The tanks for the 
hours. | alumina are of ferro-concrete, provided with dissolving 

The filters, one of which is shown in section in Fig. 4, | trays and hand agitating gear. The lime tanks are built 
are of the pressure type, and consist of vertical closed | up of steel riveted plates provided with agitating mechan- 
cylinders having parallel sides, with dished ends, and | ism operated by a small Pelton wheel turbine. A special 
constructed of riveted steel plates. Those used in the | feature of the water motors for driving the chemical 
Ashway Gap plant were tested under a hydraulic pressure | pumps is the means provided to vary their speed according 
of 150 Ib. per square inch, applied continuously for a period to the rate of flow to the filters, thereby regulating correctly 
ot one hour, and in the case of the Brushes cylinders, | the percentage of chemical solutions pumped into the 


. 


motor to develop a high speed, and, therefore, a greater 
torque before starting the valve from its seat. Unless some 
provision is made for limiting the torque of the motor or 
controlling the circuit when closing the valve, it is possible 
to jam and injure the mechanism of the valve, making 
further operation difficult. A slip gear cannot be used for 
this purpose, as the slipping torque in’ opening will be 
practically the same as when closing, unless the slip gear 
be designed to act in the closing direction only. 
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RAILWAY MATTERS. 


Tue production of petroleum has increased so in Rou- 
mania that certain railway lines are so occupied with 
carrying it that they have little capacity for anything 
else. The manager of the State Railways therefore asked 
authority to lay pipe lines for the oil, and he was granted 
tie sum of £700,000 for that purpose. 

A rest will determine whether the insulators used in 
feeder construction on the average 600-volt railway would 
prove successful for 1200-volt operation. If the line with- 
stands a high potential test of 4000 volts alternating 
current for one minute, it should be satisfactory. How- 
ever, as the current for 1200-volt operation is about 
one-half of that for 600 volts, and the permissible voltage 
drop twice as great, a rearrangement of the feeder circuits 
will follow, because there will be a large reduction in the 
amount of feeder cable required. 

In an article on “ Electric Traction ’’ Mr. Calisch has 
recently pointed out that on all railways where electric 
traction has superseded steam the frequency of the trains 
has been practically doubled without either increasing 
the number of tracks available or the station accommoda- 
tion. On the District Railway the passengers increased 
from 51,167,792 in 1904 (last year of steam operation) 
to 79,590,992 in 1911, while the maximum number of 
trains on the most crowded section, namely, South 
Kensington to Earl’s Court, has been raised from 18 to 
about 40 trains per hour. 

MemMBERS of the Berlin Railway Commission who have 











returned from a visit to London, where they studied the | 


underground system, especially of the District and Metro- 
politan lines, warmly praise the signalling system and 
handling of the trains. Many ideas will be borrowed 
for the approaching electrification of the Berlin circle 
end suburban lines. The Commission’s conclusions will 
be reported to the Minister of Railways, and the experience 
gained in London will serve as a basis for the discussions 
of the Railway Commission of the Lower House of the 
Prussian Diet, which will consider the question of the 
electrification of the Berlin railways in the autumn. 

In a paper read to the American Institute of Electrical 
Engineers dealing with economies in electric railway opera- 
tion the selection of improper gear ratios is pointed out as 
a source of enormous loss to the operating and manufac- 
turing companies. Few people who have not made a 
study of the subject realise its importance, and there are 
many motors in service which are so geared as to result in 
a continual loss to the operating company. The large 
American companies have been realising more and more 
in recent years the disadvantages of high-speed gearing and 
some of them are now making wholesale changes in their 
gearing, reducing the maximum speeds and making savings 
of 5 per cent. to 12 per cent. in power consumption, 
besides greatly reducing the temperature of the motors. 


One of the best indications of the state of trade is to 
be found in the demand for railway wagons, and at the 
present time, aecording to the Manchester Guardian, 
it is an exceptionally strong one. Many builders are fully 
booked up, and cannot promise delivery of new wagons 
within six months. During the last three years prices 
have advanced very considerably, and present quotations 
are £76 for 10-tonners and £85 for 12-tonners (for cash), 
with side, end, and bottom doors, and on proportionate 
terms, according to buyers’ needs, for three, five, or seven 
years’ purchase lease. These prices are about £14 higher 
than those in force three years ago, and are due to increased 
cost of timber, iron, and steel, and also the extra require- 
ments under the latest regulations of the Railway Clearing- 
house, possibly the chief of which is that there shall be 
brake handles on each side. 

THE report and accounts of the Bradford City Tramways, 
which now consist of nearly 55 miles of route, record 
working expenditure amounting to £172,216, or 7-304d. 
per car mile, and receipts totalling £286,164, or 11-883d. 
per car mile for the tramways, and expenses of £786, or 
6-623d. per car mile for the railless system, with a revenue 
of £848, or 7-148d. per unit. Including the parcels 
department, the gross profit carried to net revenue account 
is £109,200. The final balance after paying rents of lease, 
lines, interest, &c., is £83,927, of which £31,144 is absorbed 
by capital charges, £30,783 is carried to reserve or renewals 
fund, and £22,000 contributed to relief of rates. According 
to Electrical Engineering, the working expenses given 
above per car mile for the railless system are made up as 
follows :—Traffic expenses, 3-860d.; general expenses, 
0-448d.; repairs and maintenance, 1-087d.; and power 
(at 1d. per unit), 1-228d. The figure for tires is not given 
separately, but is presumably included in the 0-946d. 
for car maintenance, which would indicate a very low figure 
for the tires. In comparing the cost of the tramways 
and trolley omnibuses, the less number of passengers 
carried by the latter must, of course, be taken into account. 


IN a paper.on “ Apparatus for High-voltage Direct- 
current Railways,” read in America by Mr. E. 8. Johnson, 
it is stated that, generally speaking, inter-urban railways 
can _be. electrified at 1200 volts at a lower first cost than 
when a pressure of 600 volts is used, and their operation 
and maintenance will be less. There are small railways 
where there would be no justification for using a 1200-volt 
system. A careful comparison of the economies secured 
by the use of 1200 volts instead of 600 volts on the 
average inter-urban line will, it is said, reveal a saving 
which will amount to approximately 10 per cent. to 
20 per cent. in first cost, 10 per cent. to 18 per cent. in 
fixed charges, and 10 per cent. to 15 per cent. in operation 
and maintenance. No doubt there are some 600-volt 
lines in operation to-day in which the saving that would be 
effected by changing to 1200 volts would result in increased 
dividends. This is particularly true of 600-volt lines on 
which it is necessary to increase the traffic facilities, 
introduce freight service, or make extensions, Inter- 
urban roads 20 miles to 30 miles long, using cars whose 
equipment does not exceed four 75 horse-power motors, 
and maintaining an hourly schedule, can be operated 
successfully without sub-stations, with the generator 
station situated near the centre of the line. Where the 


length of line is such that sub-stations are entirely elimi- 
nated, if 1200 volts is adopted, the economies may reach 
as high as 20 per cent. to 30 per cent. in electrification 
material. 











NOTES AND MEMORANDA. 


ALTHOUGH acetylene gas was discovered in 1836 it was 
not until 1892 that its commercial development was made 
possible by Willson, who discovered a method of producing 
calcium carbide in large quantities. The application of 
acetylene to heating and power has been very recent indeed, 
and the use of acetylene and oxygen in the blow-pipe has 
produced almost the highest temperature known to 
chemistry—a temperature approximating that of the 
electric arc, probably above 6000 deg. Fah. Through this 
means welding has been successfully accomplished and 
several other important industrial applications have been 
found. Large steel bridge girders can thus be cut apart 
with ease. 


AN examination of a burst boiler tube, which was weld- 
less, showed it to be composed of very mild steel. Hard 
scale, scraped off the outside of the tube near the fracture, 
contained a high percentage of sulphide of iron (S = 1.65 
per cent.). This sulphur is considered to have been 
reduced from the sulphurous gases due to combustion ; 
and as this reduction cannot take place below 750 deg. 
Fah., it is safely thought that the portion of the tube where 
the scale was found had been kept above this temperature 
for some time. Micro-sections were made of several parts 
of the tube, which proved that the metal consisted of 
martensite. The only method of producing martensite 
is by heating steel to a temperature 1090 deg. Fah. and 
above and suddenly lowering it. This observation appears 
to point to the fact that at the time of the explosion the 
tube had been heated above 1090 deg. Fah. 


ACCORDING to the Chemical Trades Journal, an investiga- 
tion conducted in Germany by Dr. E. Neumann indicates 
that the rapid disintegration of concrete in such places as 
drains is always to be explained by the action of some acid. 
The decomposition of pyrites in the soil and the oxidisation 
of sulphuretted hydrogen in the drains have both been 
found as a source of sulphuric acid, which decomposes 
the alumina and calcium compounds, forming sulphates. 
Other acids—such as hydrochloric, acetic, and oleic—are 
of rarer occurrence. The formation by the acids of insol- 
uble salts breaks up the material by increasing its volume, 
and the production of soluble salts—such as calcium 
bicarbonate—causes more rapid destruction by the dis- 
solving away of a portion of the concrete. To prevent 
these effects, concrete made of dense clinker containing 
little lime is suggested. A further recommendation is 
that tar or asphalt be used to protect all exposed parts of 
the drain, and that the interior of the concrete be suitably 
ventilated. 





Resvutts have been recently published of cold-water 
corrosion tests made in lin. pipes 30ft. long, the tempera- 
ture range being 50-70 deg. Fah. The test lasted for nine 
days. Hot water tests at 125-135 deg. Fah. were a'so 
made in pipes 5ft. long with similar fittings, the tests lasting 
three days. Mechanically filtered water was found to be 
much more corrosive than the original supply; water 
from a slow sand filter usually slightly more corrosive ; 
a pond supply, showing virtually the same alkalinity, very 
corrosive ; as also was a driven well supply. Treatment 
with lime decreased slightly the corrosive action, while 
soda had little effect. Heat, both in iron and galvanised 
iron pipes, greatly increased corrosive action. Alkalinity 
with lime increased corrosion with cold, but had a reverse 
action with hot water. In every case galvanised iron 
pipes showed less action than iron pipes, defective coating 
or thread cutting no doubt being to blame. Dissolved 
oxygen greatly assisted corrosion, the oxygen in the water 
being greatly diminished after the test. The removal of 
small amounts of protective organic matter was held 
responsible for the increased corrosion of filtered waters. 


Wir# an economiser of ample size, states Mr. J. W. Jack- 
son in a paper on “ Power Station Working,” it is now 
possible to obtain overall boiler and economiser efficiencies 
of as high a figure as 85 per cent. Economisers are now 
so robust that they are looked upon as quite automatic 
and often left to themselves for more or less long periods. 
At the same time, close attention to economisers is well 
repaid in prolonging the life of the metal as well as keeping 
the economiser casing air-tight. By looking after air 
leaks in a boiler and economiser combined in regular 
commercial service it is possible to reduce heat losses 
going up the chimney to about 10 per cent., whereas a 
neglect of precautions will allow these losses to rise to as 
much as 30 per cent. and still afford little evidence of what 
is going on by observation of the colour, which, of course, 
means the temperature of the flame in the furnace. The 
economiser of the future, Mr. Jackson considers, is un- 
doubtedly one built on what might be termed the “ con- 
traflo ’’ principle, wherein the water is caused to circulate 
through so many sections of an economiser in series. 
Experiments have already been carried out on these lines 
with beneficial results. 


Ir has recently been maintained by Mr. George Wilkin- 
son, the chief electrical engineer of the Harrogate Elec- 
tricity Works, that the generation of steam calls for a 
radical change in present day practice. He maintains that 
we have too long been content to use boiler plant, furnish- 
ing an average of from 2 lb. to 3 lb. of steam per hour per 
square foot of heating surface. Such practice involves 
the use of enormous boiler plants out of all proportion to 
the size of the generating plants. Reference to the plans 
of modern works equipped with from 10,000 to 20,000 
kilowatt units of power show a separate boiler-house for 
each generating plant. These boiler-houses are built end- 
on to the power-house, and impose a heavy capital cost 
for boilers, buildings, flues, and chimneys. They also 
involve heavy losses in boiler, steam pipe, and flue radia- 
tion. The solution of these difficulties, Mr. Wilkinson 
considers, appears to lie in the introduction of gas firing, 
by means of flameless surface combustion on the lines first 
discovered by Sir Humphrey Davy, and more recertly 
developed and set out by Professor Bone in his lectures 
before the Royal Institution of Great Britain in 1911. So 
far as investigations have gone at present it is shown that 
an evaporative duty from boilers exceeding 20 lb. of steam 
per square foot of heating surface, can easily be obtained 
with a thermal efficiency corresponding to the transmis- 
sion to the water in the boiler of nearly 95 per cent. of the 
energy represented by the net calorific value of the gas. 











MISCELLANEA. 


From a note which appears in the columns of the Iron- 
monger it would appear that no fewer than 150 young 
women in New York are about to go to school to learn 
plumbing, carpentering, and so forth. These ladies seem 
to be thoroughly in earnest. The promoters of the school 
obtained £10,000 and the services of six teachers with 
searcely any effort. 


WE hear that on September 26th an exhibition of night 
flying will be given at Hendon, when each aeroplane will 
carry a searchlight, with side and rear lights, and will be 
otherwise illuminated by electric lamps supplied from 
accumulators carried on the machine. Searchlights to 
guide the aviators and other ground illuminations are also 
to be features of the display. 

THE Departmental Committee appointed by the Home- 
office to consider the best methods of testing miners’ 
safety lamps report that the o‘ficial tests for flame safety 
lamps should be mechanical and photometric, and should 
be made by means of an explosive mixture. For the 
mechanical test they suggest that a lamp should be dropped 
from a height of 6ft. on a wooden floor. 


Tue American Bureau of Mines has just issued the 
results of some experiments made to determine whether 
it is possible to ignite explosive gas mixtures by the break- 
age of a glowing incandescent lamp filament. Mixtures 
containing as little as 5 per cent. of gas and others con- 
taining as high as 12.4 per cent. of gas were ignited by 
1.5 candle-power 3.5-volt 0.3-ampére miniature lamps, 
which were smashed while operating at rated voltage. Out 
of the total of 131 tests, 78 caused ignition. 


ARRANGEMENTS are being made among a number of 
engineering societies, mainly associations of electrical 
engineers, whereby members of one society will be admitted 
temporarily to the others when travelling abroad. This 
arrangement seems to have originated with the American 
Institute of Electrical Engineers,and will enable foreign 
engineers who may be members of one of the contracting 
societies to use the rooms and libraries and attend the 
meetings of the kindred societies in the lands of their 
travels. Perhaps even more important will be the intro- 
ductions to technical and business men which will be 
secured by this means. The arrangement should prove 
beneficial to engineers and even to larger technical and 
national interests. 

ANOTHER pit sinking record has been established in 
connection with the Doncaster coalfield. On Saturday, 
September 14th, the sinkers employed at the new colliery 
being sunk at Askern Spa, near Doncaster, by the Askern 
Spa Coal and Iron Company, reached the Barnsley seam 
of coal at a depth of 565 yards. In No. 1 shaft the seam 
is 9ft. thick and of excellent quality. Sinking was com- 
menced only last December, so that the progress made has 
been remarkably rapid, the average having been 14 yards 
per week. Seventy-six yards of tubing had to be placed 
in each shaft to dam out 4000 gallons of water per minute- 
Few of the difficulties encountered in the sinking of neigh- 
bouring pits have had to be coped with, and the time occu- 
pied constitutes an easy record. 

THE’ question of the planting of poplars to meet the 
growing demand for the timber in the wood pulp and other 
trades is referred to in Paper Making. The price of poplar 
wood has doubled within the last twenty years, chiefly as 
a result of the increase of its use for papermaking and in 
the manufacture of matches. Canadian poplar is the most 
valuable species, and information is given regarding its 
cultivation. The species is a rapid grower, is not exacting 
in its soil requirements, and the trees are ready for grinding 
for pulp when 4in. or 5in. indiameter. A fourteen-year-old 
Canadian poplar will yield about 35 cubic feet of- useful 
wood. Poplar cultivation has developed greatly in 
Carinthia and Italy, and there are extensive plantations 
of the Canadian variety in Central Europe. 


MILKING machines, employed in New Zealand about 
four years ago, and since then much improved and deve- 
loped in Australia, are coming into general use there, 
saving much time and labour for those engaged in dairying. 
The American Consul at Sydney says that demonstrations 
of these machines have been amongst the most interesting 
and popular features of agricultural shows in Australia, 
and he calls attention to several records of over one hun- 
dred cows being milked by these machines in less than 
two hours. The machines not only possessed the advan- 
tage of speed and economy, but also rendered the milking 
operation cleaner and more sanitary than when performed 
by hand. These machines are all made and worked on the 
natural principles of suction and compression, copying 
nature in the calf as closely as possible. One of these 
milkers is fitted with an automatic device called a “ cut- 
out,” which is only a float suspended on a valve spindle. 
Should the pail become full of milk this device comes into 
action, shutting off the power and ceasing to milk until 
the pail is emptied. 

Ir is reported that motor omnibuses cost 63d. per mile 
to run, including maintenance, depreciation, and adminis- 
tration, and the revenue averages a little under 11d. per 
mile. Tramcars, on the other hand, cost about Ild. per 
mile to run, including all charges, and it is doubtful if 
their falling revenue is quite sufficient to balance that. It 
is estimated by competent authorities that the shortage 
on the London County Council tramways for the year end- 
ing March 31st next will be about £80,000, but this will be 





, after they have paid £100,000 a year for maintenance of 


the highway between and adjoining the tracks, and also 
after having borne their share of various local rates. 
Whilst tramway authorities object to these charges, the 
borough councils consider that they are legitimate, seeing 
that the trams crowd ordinary wheeled traffic to the sides 
of the road. A point is made by motor omnibus detractors 
that the vehicles injure the roads, but it is argued in favour 
of the vehicle that it has actually led to numerous through- 
fares being improved out of all recognition, at the same time 
effecting a great saving to the ratepayers. A case in point 
is that of Castelnau, on the other side of Hammersmith 
Bridge. Here the ordinary macadam road surface was 
so torn up by the motor omnibus traffic that it had to be 
repaired more than once a year. Four years ago it was 
laid down with wood blocks, and has not cost a penny 
for repairs since. 
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ASHTON -UNDER-LYNE, STALYBRIDGE, AND DUKINFIELD WATERWORKS—FILTER PLANT 


( For description see page 300) 

















Fig. G—-SEDIMENTATION TANK, ASHWAY GAP 


Fig. 7—COMPENSATION GAUGE WEIR AND RECORDER HOUSE 
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Fig. 8—-VENTURI RECORDERS 


Fig. 9-FOUNDATIONS OF BRUSHES FILTER HOUSE 
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Fig. 1O—BRUSHES FILTER HOUSE 





Fig. 11—INTERIOR OF BRUSHES FILTER HOUSE 
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The Trades Union Comedies. 


AFTER many weary months of heavy drama, we 
witness with no little pleasure the light comedies 
which Labour now presents. They may be entitled, 
for our purpose, “ Unity House,” ‘ The Boiler- 
makers’ Revolt,” and ‘“ The By-elections.” Some 
people have called them farces, but they have better 
qualities, and the study of them is worth while. We 
put them on a higher plane. Let us, in the first place, 
outline the plots, as far as they have gone. In 
‘Unity House ”’ we have a very up-to-date comedy— 
it brings in the Insurance Act. The owner of Unity 
House is the Amalgamated Society of Railway 
Servants. It has fought recently great battles to 
establish a higher rate of pay to its men, has con- 
demned employers as tyrants, and upheld the principle 
of the picket and the strike. It is an approved 
society under the Insurance Act, and it has thousands 
of cards to fill up and send out. To meet the stress 
of work it has engaged fourteen men, who were 
railway servants, as clerks. To these fourteen men 
it has offered 30s. a week each. The men have 
replied that 35s. a week is the trades union rate, 
and that they cannot accept less. “ You are not 
worth more,” says Unity House, “ and if you don’t 
like it you can go.” ‘‘ Worth has nothing to do with 
it,” retort the fourteen. ‘‘ You have employed us as 
clerks, and the pay for clerks is 35s.” Unity House 
uses language which is permitted on the stage, but 
not in a paper, and out go the men boiling with rage. 
But they do not go far. They sit by the gate of 
Unity House and tie badges on their arms so that the 
world may know they are pickets. Unity House 
approves of picketing, but does not like being picketed. 
It is incensed, and writes post haste to the secretaries 
of the branch societies to which the fourteen belong 
ordering their immediate expulsion. Two of the 
pickets are secretaries, and they receive orders to 
expel themselves. The influence of Gilbert is seen 
in this touch of humour. But dissension has spread, 
and Unity House is no longer at peace. Two men 
within its own walls have expressed sympathy 
with the fourteen, and one, an old and faithful 
servant, is expelled. “I cut you off without a 
shilling! ’’ yells Unity House. “I shall not take 
it lying down,” exclaims the victim, and immediately 
puts in train a plot to depose the whole permanent 
staff of Unity House. At this interesting part 
the first part of the cycle ends. The second part 
begins with a circular addressed by Unity House 
to the branches and asking for clerks at 35s. a week ! 
The plot of “The Boilermakers’ Revolt” has hardly 
developed. It appears that some years ago the Boiler- 
makers—a trade union—associated itself with a 
number of other unions and signed an important 
agreement with shipbuilders in the North. Now the 
Boilermakers fancy themselves. They receive higher 
pay than any one else, and their wives are too grand 
socially to know the wives of other unions. For 
years the boilermakers have been regretting the 
association with other societies, and they have been 
particularly galled by the fact that if one of the 
lesser fry had a dispute with its employers they, 
the Boilermakers, the very elect of trades unionists, 
had to down tools and join them. ‘ We are powerful 
enough to fight our own battles in our own way, 
and we are not going to be at the beck and call of the 
rag-tag and bob-tail of trades unions,” say they. 
After years of waiting an opportunity offers itself 
for breaking the association. The agreement is to be 
renewed. The other unions and the employers 
have the documents ready. Only one signature 





is required to complete them, when in stalk the 
Boilermakers and say bluntly: “We will have 
nothing to do with it. We do not hold with this new 
principle of sympathetic strikes, and we snap our 
fingers at Syndicalism. We are going to fight for 
ourselves and no one else. As for you others, make 
bargains if you please. For ourselves, we shall 
consider our course,” and out they stalk. The plot 
has so far gone no further. In “ The By-elections ” 
we have a political comedy of which it would be 
improper of us to say much. As far as we understand 
these things, a party called the Labour Party quarrels 
with another party called the Radical Party, cries 
“ Nous sommes trahi!” and resolves to fight its 
quondam friends on every occasion. The plot pro- 
mises to be interesting, but the play will be longer 
than a Chinese tragedy ; its development will take 
years. 

The serious side of these three comedies is not far 
to seek. The meaning of the first two at least will 
not be lost upon the more intelligent trades unionists. 
They will learn from “ Unity House” that of all 
tyrants none is so over-bearing as your elected tyrant. 
The officers in Unity House show themselves far less 
tolerant than the worst employer, and, being armed 
with weapons that the employer has not, they do not 
scruple to use them. Indignant with a group of men 
for holding out for the very principles which they 
themselves have preached—the minimum wage 
and the right to strike and picket—they order their 
expulsion from the society, thus depriving them 
of all the benefits they have, perhaps, spent years 
in building up. No employer can do that, but it is a 
menace which trades unions hold tyrannously over the 
heads of their members. Cases have been published 
lately which show that it is regularly used without 
compunction or remorse. No word of explanation 
or excuse is tolerated—at least before an abject 
apology has been extorted from the victim. This sort 
of practice has gone on for years in many unions, 
and yet the men have failed to read the lesson ; but 
even the most obtuse cannot be blind to the meaning 
of “ Unity House.” They cannot fail to see that 
the union itself does, when occasion arises, just what 
any other employer would do, and its little finger is 
thicker than the employer's thigh. Is it too much to 
hope that they will learn from this comedy that there 
are certain principles of business—as, for instance, 
paying a man what he is worth and no more, and the 
liberty of contract—which cannot be overturned by 
trades unions? “The Boilermakers’ Revolt” has 
a very different but a no less important message. 
We trust that the socialistic branches will give it 
particular attention. We see here that even in 
labour circles the strong is not willing to work in 
harness with the weak. It is not prepared to face 
the sacrifices that the weak demands ; it will neither 
lift up the weak nor come down to their level. Self- 
interest is the ruling motive there as in every business 
public or private. The dream of an altruistic unity 
can never be realised as long as men are men and 
business is business. The third comedy, “ The By- 
elections,” teaches the same lesson. Labour will 
look after itself; it will not throw in its lot with 
another political party. It is out, first and foremost, 
for its own ends. 

These three events in the labour world may mark 
a turning point in trades union policy. Britons 
have done many foolish things in their time, but the 
strong commonsense which runs through the Anglo- 
Saxon race makes them recover quickly from their 
folly. There have been signs lately that the men are 
beginning to see that nothing is gained by the strike. 
When the new element, Syndicalism, came into our 
midst much was expected of it, and for a short time the 
“‘down-tools ” policy received a new impetus. But the 
men are out of conceit with the sympathetic strike since 
its absolute failure to frighten the country into sub- 
mission, and the withdrawal of the boilermakers is a 
blow from which it will hardly recover. Such actions 
are contagious, and those societies which have suffered 
by the sympathetic strike will be the first to follow 
the boilermakers’ example. On the whole, then, 
whilst we hesitate to be too sanguine, we venture to 
hope, at least, that the signs of the times indicate 
the awakening of a wiser spirit. 


The Resistance of Goods Wagons. 


Somer months have passed since we published the 
results of certain experiments made in America which 
went to show that the heavier the load put on railway 
axles per superficial inch of journal the smaller is the 
resistance to traction, which proposition is, we need 
scarcely say, held by most people to be quite an erro- 
neous view. Those making the experiment came, 
however, to a different conclusion, and we have 
recently received a letter from Mr. H. L. Cole, C.E., 
district superintendent of the Rawal Pindi N.R., 





306 


THE ENGINEER 





Sepr. 20, 1919 





—=—=— 





now in England, who had opportunities of experi- spot in any journal we shall see that other things, 


menting with the performances of three different 
classes of 2ft. 6in. engines. It is true he had no 
dynamometer car, but he took care to know what was 
being done very completely, and these figures quite 
confirmed all those which we have already published. 
Only the simplest data need be reproduced here. 
Let us assume that a total load is 60 tons ; the wagon, 
with eight wheels in all, mounted on two four-wheeled 
bogies. The resistance up to 20 miles an hour will 
not exceed, let us say, 3 lb. per ton on the level, while 
with a load of 101b. per superficial inch the resist- 
ance will amount to three times as much. The 
most careful experiments confirm this. Now, it is 
well that the truth or untruth of a proposition such 
as this should be settled, for, as we have already 
pointed out, it is difficult to furnish one of more 
importance or one so affecting the economy of railway 
working. If 60 tons can be hauled with the same 
amount of work at the same price as 6 tons, so far as 
fuel is concerned, nothing need be urged in favour of 
the bigger load ; but there is room for the legitimate 
feeling of a great deal of curiosity. 

We believe that Mr. Cole does not feel disposed to 
advance for the moment any fixed theory on a subject 
which he is still investigating when opportunity per- 
mits ; but we know that he is just as anxious as the 
rest of the railway world is to arrive at the truth, 
and no harm is done by advancing facts and enlisting 
the help of others to explain them. It is of the utmost 
importance to reduce rolling resistance on railway 
track as much as we can, and it seems that a very 
simple solution of more increase of journal load should 
satisfy the problem, and that. not in a doubtful fashion 
or by fractions of pounds, but by tons. We begin 
to wonder how it comes to pass that such questions 
break on the world as a discovery and appear as 
something quite new after at least sixty years, for 
very elaborate and sound experiments were made on 
journal resistance as far back as the very earliest 
days of railways by Smeaton and Rennie and Lardner 
and Stephenson, and it was found that as far as these 
went there were no known results which were so far 
consistent that much could be deduced to determine 
any fixed relation between the load per inch of journal, 
the speed, and the total expenditure of tractive power, 
other than the broad one that in practical work on 
railways very little difference seems to be met with 
in different districts in the haulage per ton of goods. 
If, however, these new American and Indian experi- 
ments are properly considered it will be seen that we 
are really standing at the outer edge of a region of 
research which claims most careful examination. For 
it appears that when once a coal train, let us suppose, 
has attained a given speed, say of 18 or 20 miles an 
hour, we need not be afraid to load the journal for 
fear of increasing the coefficient of resistance, because 
in point of fact we shall reduce it. So far we have 
not found anyone prepared to contradict this by 
producing statements of facts to the contrary. The 
difficulty is to find an explanation why. It seems that 
as we go on a point is at last reached when it may be 
safely asserted that the load may become so great 
that it cannot be too great, and that the more we put 
into a wagon the more economical will be its haulage. 

Mr. Cole holds by a four-term built-up for- 
mula for train resistance. For the time being we 
do not believe in discussing formule. The discussion 
will come. We have not the smallest doubt that 
much of the confusion which exists is found in lack 
of definition. We must say what it is we propose 
to haul—iron, coal, sand, grain, &c. If we sit down 
and think the questions involved out we shall find 
that they exist with curious independence of each 
other. From a very early period it came to be under- 
stood that by reducing the bulk of a goods train in 
proportion to the axle journals its resistance was also 
diminished, but then other coefficients were affected, 
concerning which great divergences of opinion continue 
to exist to this moment. The puzzle is not that they 
exist, but that they are flatly contradictory. It has 
come to be the rule that the resistance to rotation of 
a journal is expressed in terms of the load per unit 
per surface in some definite fractions, but the results 
we have quoted already, and named by Mr. Cole, simply 
set these figures at defiance. Why? Of what, as 
we have said, does the resistance to be overcome 
consist ? We believe that it is made up to a consider- 
able degree in the friction of lateral travel back and 
forth across the rail table. We can under certain 
conditions watch this going on, as, for example, by 
standing in a guard’s van and seeing the front or 
back wheels of another vehicle “ boxing” backward 
and forward on the rails. It is not easy to sit in a 
train and believe that the force which throws it from 
side to side can be produced without any expenditure 
of energy or increase of resistance. Yet it is not 


quite easy to see either what relation these bear to the 
diameter of the journals, 


If, however, we take any 





being equal, the total distance which it will pass over 
per mile depends on more than its rotation, because 
of several conditions, as, for example, “ cross slip.” 
Mr. Cole holds that no general equation for the resist- 
ance of a given type and gauge will stand dissection ; 
but that it is almost certain that if we knew the correct 
values for the constants in the four terms mentioned 
above, and plotted the combined results for the total 
resistance per ton of a given type on a given gauge, 
we should find that for that type and gauge the built- 
up result could be represented sufficiently closely by 
a very simple equation. We should find also that 
for any other type and gauge the aggregate result 
could be represented by an equation of equally simple 
form but having different constants. One point 
remains, it is clearly to be seen, for settlement. This 
is what we want to settle. This will not be done 
without taking the subject quietly. We are very 
far from the end of the whole question. If men 
like Mr. Cole will continue to give the subject quiet, 
careful, independent consideration, a useful result 
will certainly be reached. There is plenty_of room 
for one. 


Accidents in Power Houses. 


THERE has recently been quite an epidemic of 
accidents in electrical power-houses. Some weeks 
ago the trains on the underground system of London 
were brought to a standstill by a failure in the supply 
from the Lots-road Station in Chelsea ; a disastrous 
explosion occurred in the electric lighting station at 
Bray ; a failure in the supply took place at Norwich, 
owing to the recent floods; a fly-wheel burst in 
the station at Maidenhead ; and last, but not least, 
a short circuit at Islington was the means of extin- 
guishing the electric lights in that borough from 
8 p.m. on Monday, September 9th, until 7 o'clock 
on the following morning. It is certainly curious 
that all these mishaps should have followed one 
upon the other, especially as failures in supply 
are now more or less rare occurrences, but having 
regard to the many things that may upset the working 
of an electric generating station, it is still more 
surprising that the supply of electricity so rarely 
fails. A central station engineer can never leave 
his work and enjoy a rest with the same ease of 
mind as those engaged in most other pursuits, for 
he recognises perfectly well that no matter what 
care has been exercised in the design and lay-out of 
his plant, there is always a possibility of something 
serious happening. A drop in the steam pressure 
may put the consumers to a great deal of incon- 
venience, a short circuit may occur in the station or 
on the mains, and so extinguish the lights, a stoppage 
in the supply may be caused by bad synchronising, 
the boilers may be deprived of feed water, a break- 
down in an engine may render the remainder of the 
plant inadequate to deal with the load, and a multi- 
tude of other troubles may arise. 

Let us examine the five accidents we have just 
referred to. The stoppage in the supply from the 
Lot’s-road station was, we believe, the result of some 
fault which originated on the switchboard, and was 
apparently brought about by the failure of insula- 
tion. The accident at Bray, which unfortunately 
was of a very serious character, was caused by the 
bursting of an air storage cylinder of a Diesel engine, 
owing to the use of oxygen for raising the pressure 
in the receivers. This accident is without parallel, 
and according to the report of the National Boiler 
and General Insurance Company, no one can be 
held blameworthy. Similarly, the flooding of the 
station at Norwich constitutes a mishap of quite an 
exceptional character. Again, the fly-wheel accident 
which occurred at Maidenhead on Wednesday, 
September 4th, is to be regarded as an unusual 
occurrence so far as electric lighting stations are con- 
cerned. By the bursting of this fly-wheel great 
damage was done and many factories had to stop 
work, as no electric power was available and only a 
restricted lighting supply could be given in the even- 
ing. The Islington mishap appears to have originated 
from a short circuit, which occurred in a bifurcating 
box, and the fire which resulted became so serious 
that the usual appliances were unavailing, and the 
ordinary fire brigade methods had to be brought 
into use. From the information available it would 
appear that a single turbo-generating set was effected, 
and although the machine was apparently discon- 
nected from the switchboard and the steam supply 
shut off, the heat from the fire was so intense that the 
field switch was inaccessible, consequently as the 
rotor of a turbo-generator takes an appreciable time 
to come to rest, the arc was maintained and the use 
of water to extinguish the fire became necessary. 
The whole of the switchboard was saturated, and 
herein lies the explanation why such a long time 








—— 


elapsed before the supply was restored. 

We see, then, that in two cases out of the fiye 
the trouble can be attributed to electrical causes 
and we are inclined to think that if a record had 
been kept of all the causes of failures in electricity 
supplies, this would show that electrical fires haye 
been responsible for some of the most serious. Anyone 
who has seen a really good fire of this description 
will never forget it. The damage done in the course 
of a few seconds is enormous. Those who know any- 
thing of central station working are aware that 
such outbreaks have destroyed many main switch- 
boards. Although such troubles are now conipara- 
tively rare, and the lessons learnt in the early cays of 
electric lighting have had a decidedly beneficial 
effect upon the design of electrical machines and 
apparatus, it seems to us that, in view of what has 
taken place at Islington and elsewhere, some attention 
should be directed to the question of the control of 
field circuits. That is to say, some means should be 
provided so that in the event of a serious electrical 
fire developing, the currents in the field windings of 
all the generators could be reduced or even entirely 
interrupted simultaneously. This could be done 
automatically with the fall in the station voltage 
or it might be accomplished by hand, but in either 
case the field controlling device should be placed 
away from the main switchboard and in a position 
where, no matter what conditions prevail, it is easily 
accessible. There is little difficulty in the way of 
the application of such a scheme when all the field 
magnets are energised from common excitation 
bus-bars, and, as a matter of fact, we can call to 
mind at least one central station in London where 
such a scheme was adopted. But in this particular 
case the gear was designed to work automatically, 
and as there was fear of its acting at times when it 
should not, the apparatus was put out of action. 
We are not at all sure that automatic control is 
advisable, since a short circuit will often quickly 
clear itself, and in the case of traction stations there 
is risk of the gear operating with every little fault 
that develops outside. Fuses mounted on individual 
machines should minimise the chances of serious 
fires arising from short circuits occurring in cables 
between the generators and switchboard, but in view 
of all that has occurred it seems that the use of some 
other arrangement is desirable. 








LITERATURE. 


An Introduction to the Study of Fuel. By F. J. 
Brislee, D.Sc., chief chemist of the British Insulated 
and Helsby Cables, Limited. London: Constable 
and Co. 1912. Price 8s. 6d. net. 

Tus volume is the first of a series now being published 
by Messrs. Constable and Co. under the general title 
of ‘ Outlines of Industrial Chemistry.” The series, 
of which Mr. Guy D. Bengough is the editor, is in- 
tended to provide students and those employed 
in technical ind&stry with handbooks explaining 
the chemical side of the various operations carried 
on in the particular industry with which they are 
connected. In the words of the editor, “Only a 
slight acquaintance with chemistry is assumed on 
the part of the reader; in fact, a principal object 
of the series is to provide a link between the ele- 
mentary chemistry taught in schools and institutions, 
which provide instruction up to, say, the matricu- 
lation standard of a modern university, and the larger 
text-books dealing with the details of the separate 
industries. In most cases these large works are 
quite beyond the intellectual and financial reach 
of those who enter industrial employment, and the 
result is that a clear understanding of the essential 
processes of an industry can only be obtained by 
slow absorption from the busy senior members of 
the staff.” 

Whether the publishers and editor of this series 
have been correct in their estimate of the demand for a 
handbook which shall be intermediate between an 
elementary science primer and the large and expen- 
sive treatises that can be obtained, dealing with the 
staple industries of this and other countries, can only 
be judged by the results, and it is yet too early to 
say whether the demand for handbooks of this 
character will be sufficient to justify the outlay 
involved in their preparation and publication. 

Dr. Brislee’s book on ‘‘ Fuel ”’ covers a wide extent 
of ground, and there is no doubt the work would have 
been more useful to engineers had the author been 
able to escape from the limitations imposed by the 
scope of the series. ‘‘Gas Producers” and “ Gas 
Engines,” for example, cannot be dealt with ade- 
quately in two chapters of a general book on “ Fuel. 
and in the case of these chapters and others that 
might be named, the book suffers from the fact that 
the information given is too extended for a mere 
introduction, while not sufficiently detailed to render 
the book of value as a reference work on the subjects 
dealt with. Chapters III. and IV. are other instances 
of this defect, for they are too long if regarded as 
dealing merely with the principles of ‘“* Gas Analysis 
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and “Calorimetry,” while if regarded as guides to 
the performance of the tests and work described, 
they are somewhat perfunctory and lacking in detail. 
The longest chapter in the book is devoted to 
“ Pyrometry.”” By many readers this will be re- 
garded as the most useful, for the accurate measure- 
ments of high temperatures is now of great importance 
in all manufacturing operations, and text-book 
information on this subject is usually scanty and 
incomplete. Dr. Brislee has allowed himself in this 
chapter, however, to forget the limitations imposed 
by hiseditorand the general preface, and the result 
is a chapter which will do much to enhance the value 
of the book to all chemists and engineers engaged in 


the control of furnace operations. On page 110 
the »uthor emphasises the need for the regular and 
constant calibration of pyrometers, whether of the 
thermo-eleetrie or resistance type, and gives a list 
of the most useful substances and metals that may 


be used as standards for this purpose. The very 
practical subject of the protection of pyrometers 
when in use is also dealt with, the respective advan- 
tages of porcelain, quartz, graphite and metal as 
material for tubes being discussed at the end of this 
chapter. a 

Chapters VII., VIII. and IX. deal with ‘‘ Natural 
Solid Fuels,” “* Artificial Solid Fuels,’’ and ‘‘ Gaseous 
Fuels ” respectively, and do not call for any special 
comment. In Chapter IX. the theory of gas produc- 
tion, based upon the work and calculations of Jiiptner, 
is dealt with at considerable length. The author 
emphasises the fact that the composition of producer 
gas iv determined by the temperature and pressure 
which obtain during its formation inside the producer, 
and that to obtain a gas of the highest possible 
calorific value it is necessary to have as high a tem- 
perature as possible in the generator, or between 
700 deg. and 900 deg. Cent. 

Chapter X., on “The Manufacture of Producer 
and Water Gas,” which attempts to describe the 
various forms and types of producer in the space 
of nine pages, suffers from the defect already alluded 
to, and might have been expanded with advantage. - 

Chapter XIII., dealing with “Air Supply and 
Draft Measurement,” and Chapter XIV., covering 
“Furnace Efficiency and Fuel Economy,” contain 
much information that will be useful to the boiler 
engineer and works manager, and it is interesting to 
note that the author is a supporter of mechanical 
draught and of a pre-heated air supply for boiler 
working, wherever this system can be installed. 
Figures are quoted on page 238 showing the decreased 
cost for fuel per unit of electricity generated, which 
resulted from the introduction of this system into a 
London electricity supply station. Chapter XV. 
deals with ‘‘ Heat Balances and Boiler Tests,’’ and 
is another unsatisfactory chapter of the book, for 
the information given as to the conduct of boiler 
tests is not full enough to be of any practical value, 
while more detailed than is required to illustrate the 
principle of boiler evaporation tests. The figures 
given for an actual working test would have also 
been more interesting if drawn from the author’s 
own work and experience, and not from the publica- 
tions of a well-known firm of boilermakers. 

The final chapter of the book, dealing with ‘‘ Liquid 
Fuels,” is again somewhat too short to be of much 
value to the practical engineer, and would appear 
to have been added as an after-thought. The logical 
position for this chapter would have been after 
Chapter VIII., dealing with ‘‘ Solid Fuels.” 

The book contains sixty-one illustrations, and is 
excellently printed. 

In conclusion, we may state that our criticisms 
have been directed chiefly to defects in the book due 
to the limitations imposed by the scope of the series, 
and that we are quite prepared to admit we may be 
mistaken in thinking that the demand for books 
of this character will be small and unsatisfactory. 
Dr. Brislee’s book, however, deserves attention from 
fuel users for its excellent chapter on ‘“‘ Pyrometry,”’ 
and we trust that many readers of THE ENGINEER 
will add it to their library of technical literature on 
this account. 





THE DITTON RAILWAY ACCIDENT. 





THE most serious accident, as regards fatalities, 
that has oceurred in this country since the Shrews- 
bury derailment of October 15th, 1907, occurred at 
six o'clock on Tuesday evening last at Ditton, on the 
main line of the London and North-Western Railway, 
between Crewe and Liverpool. 

The accompanying sketch shows the lines. There 
are four passenger roads through the station, an up 
ard a down fast and an up and a down slow, which 
run in a direction almost due east and west, Liverpool 
being on the west. To the north is a bay line, and 
on the south are two goods lines. The two main lines 
come in from the south-east, and are at the foot of 
Ditton Bank, which is two miles in length, and gener- 
ally ona gradient of 1 in 114, rising towards Runcorn, 
where, of course, is Runcorn Viaduct across the Mersey 
and the Manchester Ship Canal. There are also two 
pairs of roads to Widnes ; those shown on the diagram 
to the south of the main lines pass under the main lines 
Some little distance up the Bank. Immediately 
west of the junction in the main line of what we will 





call the northern Widnes roads, is a cross-over 
junction that really divides the main lines into fast 
and slow lines. 

After this description we may proceed to say that 
on Tuesday evening last the 5.30 p.m. from Chester 
to Liverpool—a semi-fast train—was composed of 
nine vehicles, which were considered as equal to 
eleven. They came in the following order :—Two 
horse-boxes, three six-wheel coaches, four eight-wheel 
eoaches. The engine was ‘“‘ Cook,” No. 1529, a four- 
coupled tender engine with leading bogie and of the 
class generally known as the Jumbo type. 

The points were “set ’’ and the signals lowered for 
the train to run through the station on the down slow 
line. The engine got through the facing points 
all right, but soon after passing over the V crossing in 
the left rail of the down fast line the engine was de- 
railed, and, running over the line from the up slow 
line, smashing up all the track, it ran into the pier 
between the down fast and up slow lines and turned 
on its right side. The tender remained attached to 
the engine. 

The coaches broke loose from the tender, taking more 
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be important to the machine trades. Actually, it is 
to cover 50 acres more ground than the Exhibition 
at Brussels. We might have kept out of it, but we 
should apparently have done so at some cost to our 
business, for other countries are making the best of 
their opportunity. For example, France has taken 
space on a scale so,much larger than two years ago 
that, instead of 50,000 square metres, she will occupy 
75,000 ; and Germany is understood to be making 
special efforts to organise a show of modern machine 
tools and assert herself energetically in a_ likely 
market. Naturally, Belgian makers themselves will 
not be behindhand. In short, we are forced to exhibit. 
The proposal of the Exhibitions Branch in these 
circumstances is to meet the foreign pressure with a 
rather more definite countermove than on former 
occasions, and in the case of Ghent there are doubtless 
one or two special reasons for such a policy. So far 
as this country is concerned, it has certainly nothing 
more important to say in Belgium than that it can 
produce cotton-spinning machinery and machine tools 
against the world. Ghent is the centre of the Belgian 
cotton trade, producing 70 per cent. or more 
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DITTON JUNCTION—SITE OF THE ACCIDENT 


or less the direction that would have been their legiti- 
mate route, and they missed the engine and the pier, 
but struck the west pier to the south, when the horse- 
boxes and the next three vehicles became a confused 
mass of wreckage in the bridge opening. Unfor- 
tunately, fire broke out either from escaping gas or 
live fire from the locomotive or from both, and these 


of the sixth vehicle—the first of the eight-wheelers— 
was badly damaged by the collision and fire. The 
remaining coaches were off the rails, except some 
wheels of the last. The driver was killed on the spot, 
and the fireman died soon after he was released from 
the wreckage. Thirteen passengers were killed and 
forty or so were injured. 

It is difficult even to conjecture what was the 
cause. The junction is well laid out, and if it should 








| of the yarn spun in that country ; and as to machine 
| tools, there is, of course, no country of the same 


population where they are so largely used. There 
was therefore much to be said for making the British 
Section at Ghent consist mainly of a display of in- 


| dustrial machinery. This it will be. The whole 
|centre of the British pavilion, a large square hall 


five vehicles were more or less destroyed. The front | and by far the larger portion of the space, is to be 


devoted to machine tools and cotton-spinning machi- 
nery. Moreover, the machine tools are to be shown 
in one group as a collective exhibit, organised by the 
Machine Tool and Engineering Association. The 
effect should be sufficiently striking to make the 
British Section unparalleled in the Exhibition—that 
is, of course, if our makers show anything like their 
best. There will be an opportunity of learning more 
about the project next month at Olympia, when the 


be a question of speed, which is quite possible, as | Exhibitions Branch will have a stand at the Associa- 
the train was travelling two miles down 1 in 114, | tion’s first great show. A model showing in detail 
it is hard to imagine why such an accident has not | the arrangement of the Ghent pavilion will be exhi- 


happened before. 


It is certainly not a question of | bited, and information may be had from an official 


facing points, as they were untouched, and are still | of the Branch in attendance. 
in use. There is, however, a mark on the V point | 


of the left rail of the down fast line, which shows that 
the derailment occurred soon after the train got 
through the facing points. All the coaches were 
gas-lit, save the fourth and seventh, which were lighted 
by electricity. 

Colonel Yorke has already held a preliminary in- 
quiry on behalf of the Board of Trade, and the coroner 
opened his the same day—Wednesday——but adjourned 
it until this day—Friday—week. 








THE GHENT EXHIBITION. 





None of our readers can be unaware that we are 
opposed on every ground to the great multiplication 
of exhibitions, which has become an_ intolerable 
burden on industry and on evéryone concerned, 
except their promoters. The sooner this matter is 
firmly and finally dealt with the better; serious 
exhibitors in all countries will be pleased. If it were 
not in hand, and in a fair way to be reasonably ad- 
justed, we could certainly have nothing but hard words 
to say of the Ghent Exhibition of next year, follow- 
ing, as it does, immediately on that of Brussels, the 
capital city of the same country. Belgium seems to 
consider itself the home of exhibitions; but we 
understand that no exhibition which may be 
promoted in that country will receive official 
sanction for the next ten years. We are glad to 
believe that the Exhibitions Branch of the Board 
of Trade, which must have felt the situation as much 
as anybody, is on the side of those who believe most 
strongly that, if exhibiting is to be rescued from 
abuse, it must be strictly controlled with due con- 
sideration of international needs and claims, and we 





It may be helpful now to say what can be said about 
the general arrangements and prospects of the Ghent 
Exhibition. The occasion of it is the great quin- 
quennia] flower show of the Ghent growers, which 
always brings visitors from the most distant countries, 


| and which, next year, is to be marked by a rather 


memorable achievement. These horticulturists will 
erect a permanent glass building covering a third 
more ground than the Crystal Palace. With two 
large restaurants and a very fine concert hall, also 
permanent, the new glass palace is to stand just 
within the old city ramparts in the park; and the 
park will be laid out as a landscape garden, and de- 
voted to the lighter attractions of the Exhibition. 
It is on the left-hand side of the railway, the main 
line from Ostend to Brussels and Berlin. On the 
right-hand side, the industrial exhibition will be 
lodged in grounds more than twice the size of the 
park itself, and connected with it by one wide avenue, 
bridging this railway. The British section stands 
at the point of greatest traffic, namely, the end of 
the bridge, so that no visitor seeing both parts of the 
Exhibition can miss it. It is at the head of the usual 
Avenue des Nations. In all respects the design and 
scale of the Exhibition, the variety of its appeal, and 
the extent of international participation place it in 
the first rank ; and as Ghent is equally easy of access 
from England, Germany, France, and Holland, there 
would seem to be every likelihood of large crowds 
throughout the summer. In any case the serious 
exhibits will no doubt attract a good deal of attention 
from commercial men in all those countries as well as 
in Belgium. 

The facilities put at the service of exhibitors are 
much the same as they were at Brussels, but in this 
connection it is to be noted that the cost of carriage 
will be somewhat less than it then was, because Ghent 


trust that may be found to be its attitude at the | is on a canal system. Heavy goods may be con- 


coming conference. 


| signed from this country by water direct to Ghent. 


The Ghent Exhibition, however, was arranged | Against the risk of fire, of course, special precautions 
before definite steps could be taken with this object ; | will be taken, as at Turin, and the British pavilion is 
and we are faced with the fact that it will undoubtedly ! isolated on all sides. 
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J. G. BOLINDERS AND CO., STOCKHOLM, ENGINEERS 
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Fig. 1—FRONT VIEW OF MACHINE 


Fig. 2—BACK VIEW OF MACHINE 











Fig. 3—FORWARD PART OF MACHINE 


A NEW AUTOMATIC BOX BOARD MACHINE. 

AN exceedingly ingenious automatic box board machine 
has been evolved by the firm of J. G. Bolinders and Co., 
of Stockholm, and is being introduced into this country 
by the London representatives, James Pollock, Sons and 
Co., of 3, Lloyd’s-avenue, E.C. The machine is designed 
to take in rough material, and to plane, groove, glue, joint, 
and make up finished box sides and ends, &c., to the exact 
dimensions required and ready to be nailed together. 
All this is done entirely automatically. 





|one which has passed through the machine before it. 
This operation is continuous, and as each portion of wood 
is added to the board the latter passes transversely through 
two or three circular saws, one of which is shown at N in 
Fig. 4. These cut the board to the required length, 
whilst the rip saw P—Fig. 5—cuts it to the desired width. 
The board is then delivered at the end of the machine 
by four endless bands, as shown at Q in Fig. 5, which either 
deposit the boards on to the floor or on to carriers. Only 
two attendants are needed, one for feeding the boards into 
the machine and the other for looking after the cutters 
and saws and for attending to the machine generally. 

















Fig. 5—-AUTOMATIC BOX BOARD MACHINE 


With the aid of the accompanying illustrations, Figs. 1 
to 5, the operation of the tool will easily be understood. 
The rough boards are fed into the machine at the point A, 
Fig. 1, just as in the case of an ordinary planer. They are 


then planed on one or both sides as desired by means of | 


the rolling cutters B and C, and afterwards the boards are 
passed along to the vertical cutters D and E and F and G, 
Figs. 1 and 2, to be tongued and grooved. It will be 


understood that the cutters D and E are on the opposite | 


side of the machine to the cutters F and G. 

Next the boards are passed to the revolving glue brush, 
which is situated at the extreme right of Fig. 2. At the 
part J—Fig. 3—a lever operated by the cam mechanism 
K, M—Fig. 5—brings the board into contact with the 


Obviously a boy can be entrusted with the simple work of 
| feeding the machine. 

The box sides and ends leave the machine in a perfectly 
finished state, and are quite ready for nailing together. 
The maximum rate of feed is 70ft. per minute, and when 
using 6in. by 1}in. by 244in. wood it is possible to turn out 
6000 24in. by 18in. finished box sides. in the course of a 
ten hours’ day. By using three cross-saws, 12,000 12in. 
by 18in. sides can be produced in the same time. Box 
sides and ends turned out by this machine are claimed to 
| be very strong, and judging from an example of a board 
which we have examined, the makers’ claims are fully 
substantiated. Moreover, the finished boards are perfectly 
smooth and clean. With regard to the planing operation, 











Fig. 4—SHOWING POSITION OF CROSS CUT SAW 


we should explain that the machine has the usual feed 
mechanism with four rollers. Following this there is the 
under cutter for planing the bottom side of the wood, 
and the top cutter for planing the top side. ~~ 
The side cutters for planing the edges of the boards, 
and at the same time cutting the tongue and groove, 
may either be of the ordinary straight pattern or of the 
dovetail type. These four cutters, which are arranged 
in pairs on opposite sides of the machine, can be set at an 
angle for making dovetail joints, and two of them can be 
set vertically for making straight tongues and grooves. 
The glueing device consists of a circular brush revolv- 


ing in a glue hopper, which may be _ heated by 
steam or any other suitable means. The jointing 
device K—Fig. 3—consists of a feed mechanism which 


takes hold of the boards as soon as they have passed 
the planing machine and glueing device and by a quick 
motion it drives each board into contact with the 
one which has gone before it, and in this way the joints 
are made. The sliding table and fence L—-Fig. 3—then 
move the jointed board to one side to a distance equal to 
the breadth of a single board, so that as each board issues 
from the planer, tongued, grooved, and glued, it meets the 
preceding board in the correct position for forming a 
joint. 

As the jointed material is moved transversely it leaves 
room for each board coming through the machine. ‘Two 
or three saws cut the boards to the correct length. By 
means of the rip saw the jointed material is cut up so as 
| to form box ends, sides, tops, and bottoms. All adjust 

ments necessary for changing the dimensions of the finished 
product can be made very quickly. The following table 
gives some of the principal dimensions, &¢ :— 

Maximum dimensions of the finished material 35in. x 32in. 


Minimum na +” ~ po 10in. x in. 
Maximum thickness a oe me c« om 
Minimum a on ee a .. Pein. 
Maximum length of raw material i. 3% ae 36in. 
Minimum a re ow SribGe sss 18in. 
Maximum breadth of raw material o-rey « Ta 
Minimum * ad Fer ere 8in. 

Rates of feed in feet. per minute .. oo ws £6,;96,70 


Diameter and face of pulley ‘(oe ee lljin. x 7hin. 
Speed in revolutions per minute .... .. .. -. 1200 
Power required (approximately) . «+ «+ 25 horse-power. 
Net weight .. .. op ive 11,660 Ib. 
Weight packed Sen ee 0? We.0e 85. eee 
From the foregoing it will be seen that this new machine 
| constitutes an extremely useful addition to wood-working 
| machinery, and it should be the means of saving a consider- 
| able amount of labour. Lastly, perhaps, it will be advis- 
| able to explain more precisely what the various illustra- 
tions show. Fig. 5 gives a general view of the complet 
| machine, and shows the rip saw P, cam mechanism K, M, 
| for bringing the boards together, and the delivery table (. 
| Fig. 1 is a front view showing the material passing throug! 
the machine from the point A. It also illustrates the top 
|} and bottom cutters B and C and the vertical cutters 
| E and D, canted for making dovetail joints. Fig. 2 is « 
back view showing the material passing through the 
machine and the vertical cutters F and G, also the glueing 
apparatus. Fig. 3 is a front view of the forward en 
of the machine, and‘ shows the positions of the devices 
and K, sliding table, and fence L. Fig. 4 shows the posi 
tion of one of the cross-cut saws. 


| 
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THE DRIVING OF TEXTILE MILLS. 

Ture is no subject at presen€é engaging the attention 
of those controlling the great textile industries of the 
Uniied Kingdom so important or so debatable as that 
of te driving of the mills, It is important for the 
reacon that it concerns every single branch of the textile 
industries that is dependent upon power, 
because, as is well known, there are four chief methods of 
dris ing in use nowadays, and the manufacturer of textiles 


has of necessity to keep up to date, to make himself fully 
acquainted with improvements and new inventions, and 
to adopt such means as will best suit his purpose, if he 


intends to sueceed. The task of choosing the best method 
of driving the textile mill is one of the most difficult that 
can possibly be imagined. The claims of oil engines, the 
claims of steam engines, the claims of gas engines, and the 
claims of electricity are pressed forward with great energy, 
and it ismo uncommon experience for textile manufacturers 
to vive lengthy consideration to the problem as to which 
would best suit their own needs. ‘lhe difficulty of the 
whole matter has been recognised by the Textile Institute, a 
body which came into being some three years ago, and which 
now has a substantial membership representative of the 
textile trades, not only of this country, but of India, Ger- 
many, and America. ‘The Annual Congress of the Insti- 
tute took place at Hawick, in Scotland, last week, and 
by far the most interesting subject dealt with was this 
que stion of the driving of textile mills. 

Some time ago a joint committee was formed, consist- 

ing of members of the Institution of Electrical Engineers 
and of the Textile Institute for the purpose of investigating 
and reporting on the best methods ot driving textile fac- 
tories. It was soon realised, however, that the constitu- 
tion of the committee on such a subject was not all that 
could be desired, and the committee was disbanded, and 
the Institute formed a special committee of its own for the 
special purpose of going thoroughly into the matter and 
reporting periodically upon the various methods and upon 
any improvements end developments that may be intro- 
duced, either in this country or elsewhere. The Institute, 
of course, embraces in iis membership not only those who 
are connected purely with the’ manufacture of textiles, 
but representatives of innumerable trades and professions 
which have interests allied to or affecting the textile 
industries. The introduction of the subject of power in 
textile mills at the Hawick Congress last Friday represented 
the commencement of an investigation which will un- 
doubtedly prove to be of the greatest importance and value 
to those in whose interests it has been specially designed. 
‘lhe consideration of the subject took the form of a series 
of papers, dealing respectively with steam power, oil 
power, gas power, and electrical power. ‘Ihe authors 
of the papers collaborated to some extent, chiefly in the 
direction of adopting a standard basis of estimating, 8O 
that any figures with regard to any one phase of the subject 
might be readily comparable with corresponding figures 
in any other phase. A substantial difficulty in endeavour- 
ing to arrive at a basig for expression of results was at once 
obvious—the adoption of a common power unit. The 
majority of manutacturers, using as they do reciprocating 
steam engines, think and speak in indicated horse-power. 
‘The indicator is applicable to the gas engine and the oil 
engine, as well as to the steam engine, and records with 
reasonable accuracy the work done on the piston. Un- 
fortunately, for comparative purposes, the brake or shaft 
horse-power is not in a constant proportional to the indi- 
cated horse-power. Again, with the indicator it is not 
practicable to ascertain the horse-power of a steam turbine. 
Still again, electrical power plays an important part in 
factory driving, and is destined to play a much larger part 
in the future. While electricity is purchased by the 
B.O.T. unit, and electrical engineers think and talk in 
kilowatts, here, however, the difficulty is not so great, as 
the kilowatt and the brake or shaft horse-power bear a 
constant ratio to one another, viz., 1000 to 746, and so are 
readily convertible. The authors decided to adopt 
the brake horse-power as their standard. In good steam 
engine practice the brake horse-power is to the indicated 
horse-power as 9:10, in good gas engine practice as 
8-5: 10, and in Diesel vil engine practice as 8:10. These 
ratios were arbitrarily adopted for the papers. 
_ The following basis for running costs and charges were 
likewise adopted for each paper :—Running hours per 
annum; For the spinning mill or weaving shed, 2750 ; 
interest and depreciation on engines, turbines, and elec- 
trical machinery, 10 per cent.; imterest and depreciation 
on boilers, gas plant, tank work, and the like, 10 per cent.; 
interest and depreciation on buildings and foundations, 
8 per cent.; labour, skilled engineers, £120 per annum ; 
mechanics and electricians, £100 per annum ;_ labourers, 
firemen, &c., £65 per annum ; fuel, steam, or bituminous 
pre ducer coal, 11s. per ton ; anthracite, 32s. per ton ; coke, 
13s. per ton ; Diesel oil, 50s. per ton. 

The four papers were read by Mr. G. B. Storie, who 
dealt with steam power; Mr. Frank Cartier, who dealt 
with oil engines ; Mr. T. R. Wollaston, who discussed gas 
engines ; and Mr. J. F. Crowley, who spoke upon electrical 
power, Summarising the points which were advanced by 
the various speakers, it may be stated that the main point 
clained for steam power was that by utilising the heat 
energy generated in a steam boiler and converting it into 
mechanical energy by means of a reciprocating engine or 
steam turbine, or by a combination of both, it was possible 
to obtain reliability, uniformity of speed, and economy— 
three most important requirements—irrespective of the 
Menner in which the power was conveyed to the machines 
m the factory. ‘Ihe main advantages claimed for the 
Dicsel engine, which was solely treated in the paper upon 
ou, were economy in fuel consumption and entire absence 
ot stand-by losses, safe and cheap fuel needing little room 


for storage, the freedom of the engine from pre-ignition, 
= absence of vaporisers, carburetters, and ignition 
crvices, easy starting up of the engine—1} to 2 minutes 


being sufficient to get the engine on full load—and compact- 
ness, absence of noise, vibration, smell, smoke, or fire risks. 
Avnongst the advantages of gas power there were quoted 
cheaper fuel costs as compared with those of a high-class 
Steum engine; the stand-by losses in banking up over the 
wi ck-ends and at nights were about one-quarter those of 
the average boiler-house; the efficiency on low loads was 
cousiderably higher than that of the steam engine, and 
uch higher than that of the steam turbine ; there were no 


It is debatable | 





high pressures, no losses equivalent to pipe condensation, 
and no non-conducting coverings to provide and maintain, 
and the maintenance charges upon a well-managed gas 
plant were considerably lower than upon the equivalent 
steam plant. Lastly, the case for electrical driving rested 
broadly upon (a) steadiness of drive, resulting in higher 
maintained speeds, increased production, and improved 
quality of material, and (b) specific advantages on the adop- 
tion of individual drive, resulting in still greater produc- 
tion and improvement in quality, whilst other advantages, 
such as flexibility, lighter and cheaper buildings, better 
utilisation of building space, concentration of generating 
plant, improved illumination, reduced risk of accident, &c., 
which are well-known claims and have all been frequently 
referred to before, were not touched upon at any length. 

The discussion which followed was chiefly remarkable 
for the strong evidence it gave of the widespread import- 
ance attached to the whole subject by the textile people of 
this country. One of the points raised was particularly 
interesting to those controlling factories in isolated or 
somewhat out-of-the-way places. Guernsey was cited as 
an instance. There, it was stated, the oil engine was 
most suitable. Coal is extremely dear—20s. a ton- 
and the price of oil is relatively cheap. Moreover, the 
cost of freight is somewhat heavy, and in this respect 
also oil was held to have a considerable advantage. The 
price of 50s. per ton quoted for oil in one of the papers was 
not accepted by some of the Scotch manufacturers, who 
are called upon to pay a very much higher price than that. 
There seemed to be an idea in the minds of some of those 
present that there would be a big boom in fuel oil in the near 
future. Government departments and large authorities 
all over the country are taking a lively interest in it, and 
the feeling is that this tendency is bound to have its effect 
in the direction indicated. A very plausible contribution 
to the discussion was that of an Indian gentleman who is 
maxing a very close study of textile questions in Englard. 
Figures which he gave were designed to show that in the 
matter of increased production mechanical transmission 
had the advantage of electrical power. The difference in 
the cost of installing the individual electric drive, he held, 
compared with that for mechanical drive, would be suffi- 
cient to purchase such an additional number of looms as 
would give, on the mechanical transmission, a 15 per cent. 
increased production, as against the 10 per cent. increase 
claimed by the advocates of the individual electric drive. 
Further than this, he was disposed to criticise the sugges- 
tions that the individual electric drive meant material 
reductions in the initial cost of mill construction. 

An apparent defect in the whole series of papers was 
pointed out. Little or nothing was said about the effi- 
ciency of the different prime movers—the efficiency under 
load. An experiment tried some years ago in a Lancashire 
mill was quoted to show that friction load was not a proper 
indication of efficiency. One wing of the mill was driven 
in two ways—(1) from an upright shaft driven from a 
beam engine, and (2) from another upright shaft driven 
by a diagonal triple-expansion engine. Whereas with the 
beam engine 40 horse-power was required to drive each 
of three rooms, when the load was put on the triple- 
expansion engine it mounted up to 60 horse-power. The 
friction load in each case was very much the same when the 
machinery was not on. 

There was evidence in the discussion bearing out the 
claim for electric drive that it gave steadiness of speed, 
and this point received a good deal of attention. One of 
the largest textile machinists in the country declared that 
he was frequently being asked for advice upon the question 
as to whether it was better to drive looms and textile 
machinery by electric motors or by some other means, and 
his invariable reply was that everything depended upon 
the circumstances of the case. Electric motors were much 
more efticient the more complicated the weaving became. 
Complicated jacquard looms with their intricate mechan- 
ism very often had to stand for a day or two, and in cases 
like that there was no shafting running round, no wear and 
tear, and no loss, if the electric drive were used. There 
were many other classes of looms and types of textile 
machines and many labour-saving machines which manu- 
facturers could not keep continuously running, and in all 
these cases driving by electricity had many advantages 
over other methods of driving. Another point which 
received a good deal of attention during the discussion was 
that of boiler efficiency. It was stated by more than one 
speaker that the danger point in steam plants was in the 
boiler. It was suggested that steam plants rarely worked 
within 10 per cent. of their full efficiency, and the view 
was advanced that the leakage was due to carelessness or 
inefficiency or to some other cause, and that it was certainly 
not in the engine but in the boiler. 

One of the interesting points raised concerning elec- 
trical power was that of one of the speakers, who was 
not inclined to regard electricity as a competitor of gas 
in any sense of the word. Electricity, he stated, as we had 
it at present, was not a source of power, but a means of 
transmission. Nevertheless, he believed it to have a great 
future in the textile industries. 


As was only to be expected, many speakers drew upon 
their own experience for specific instances of good perform- 
ances. The ‘“ Unaflow”’ single-cylinder steam engine 
was specially referred to. A large firm at Bradford have 
a 750 horse-power engine of this type, and from tests 
made by the firm’s engineer it was found that they were 
getting at the present time @ coal consumption of 1.4 lb. 
per horse-power per hour, and the engine was not working 
under the exact conditions for which it was designed. 
That, it was submitted, was a good figure, and represented 
very economical working. ‘The engine had now n 
working for two and a-half years, and for two years of that 
period it had been running night and day. The cost of the 
engine was said to be about two-thirds ihat of one of the 
best cross-compound engines. Increased power in rope- 
driving was touched upon, and it was suggested that the 
increase was due to an increased spindle speed. In 
several cases where the old gear drive had been super- 
seded by the rope drive an increased power in the engine 
had been found, and it had been proved that it was due 
to a higher spindle speed. 

Reference has already been made to the cost of oil, and 
another question even more important, perhaps, to the 
textile manufacturer is as to adequacy of supply. It was 
pointed out that new fields were being continually opened 
up, and the capacity of the existing fields was not yet fully 





developed. Recent inquiries showed that the price of 
oil at the oilfields had not varied appreciably during the 
last ten years. The reason given for the fluctuation in 
prices to users was that such fluctuation was due to the 
fact that the number of oil-carrying vessels was inadequate 
to meet the demand. To remedy this shortage, 66 large 
oil-carrying vessels had recently been ordered, some of 
which were expected to be in service in a few weeks. Then 
the price of oil fuel would probably revert to normal. 

There were innumerable other points raised by those 
who contributed to the discussion. Indeed, the time at 
disposal was far from be ng sufficient to allow for all the 
discussion desired, and the criticisms were by no means 
exhausted when the closure was applied. The papers 
were taken in the closing session of the Congress, and 
the lack of time made it impossible for the authors 
to respond to the questions brought forward. Naturally, 
this was regarded as somewhat unsatisfactory, and eventu- 
ally it was agreed that any further criticisms should be 
forwarded to the Institute within the next fourteen 
days, and a series of replies issued at the earliest possible 
moment. Although the discussion was so inconclusive, 
there was general agreement that much benefit had been 
derived from this initial treatment of the question of mill 
driving, and the members of the Institute are looking for 
great things from the investigation which has been com- 
menced into this immensely intricate subject. 








ENGINEERING PROGRESS ABROAD. 





Argentina. 
Increasing Government Expenditure. 


NOTWITHSTANDING the determination of the Argentine 
Government to curtail public expenditure as much as 
possible, a determination only arrived at after the resigna- 
tion of one Minister of Finance and the threatened depar- 
ture of another, a large number of engineering schemes 
are underlined for execution. The pace of industrial 
progress in Argentina has been set, and it will be extremely 
difficult for any government to keep a firm check upon the 
national propensity for expenditure—a propensity which 
has now become almost a craze. For 1913, the colossal 
sum of 348,512,812 dols. (paper currency) is allocated to 
outlays of this nature, but there is reason to believe that, 
large as it is, it will be even exceeded, as, indeed, it must be 
if the whole of the public works contemplated are carried 
out. There is, for instance, an item of 10,000,000 dols. 
ear-marked for armaments ; another of 100,793,477 dols. for 
public works, most of which have been commenced, and 
must of necessity be completed ; there are many addi- 
tional payments still due upon Budget accounts of 1912 
in connection with practically every department of the 
administration. Year by year the different ministries have 
been piling up their expenditure, until to-day the total 
cost of administering the Government of the Republic, 
with its population of a little over seven millions of 
inhabitants, is something like 600,000,000 dols. (approxi- 
mately £57,000,000), whereas in 1902, that is to say, but 
a single decade ago, it did not exceed 243,000,000 dols. 


British Contractors. 

In most of the constructional undertakings which the 
Government has in hand, British enterprise has, to a greater 
or less degree, been employed ; and so far as future coniracts 
are concerned, it may be expected that British contractors 
will have an equally good chance of their tenders proving 
successful. The business relations which have existed 
between British contractors and the Argentine Govern- 
ment have usually been of a mutually agreeable charac- 
ter ; very different indeed from those which have prevailed 
in the past, and which prevail to-day, to an even greater 
extent, between British contractors and the Government 
of Uruguay. It has been found in Argentina, as in other 
parts of the world, that while the contract prices submitted 
by British firms have been usually higher than those of 
other foreign houses, there is no comparison with regard 
to the quality of the work put in. Some of the most 
celebrated engineering firms in England and Scotland have 
undertaken of late years important constructional works 
for the Argentine Government, and I know of no single 
case in connection with which anything approaching a 
charge of ‘dishonour” or “sharp practice ” has arisen 
between either contracting party. If the Government has 
been somewhat hard in its terms, as has not infrequently 
proved to be the case, it has at least been honourable in 
discharging its obligations when once entered into. On 
the other hand, British contractors, if they have found 
themselves on the wrong side after submitting tenders, 
which fact is also not without precedent, they have faith- 
fully adhered in every respect to the honourable traditions 
which have guided them in their relations with foreign 
governments, by putting in their best work and employing 
nothing but the best material, preferring to lose not only 
their possible profits, but a portion of their capital, to 
sacrificing their high reputation for sound, conscientious 
workmanship. 


Drainage and Water Supply of Buenos Aires. 

A municipal undertaking which is making considerable 
progress in Buenos Aires at the present time is the exten- 
sion of the waterworks and drainage systems of the 
northern and western limits of the city. It was only a 
few months ago that we announced in these columns the 
commencement of the work, namely, the laying of water 
mains. This has now been followed by the construction 
of main and branch drains in order to complete the exten- 
sive sanitary service of the Federal capital determined 
upon. It may be said that this service, which will be 
one of the most efficient to be found in South America, 
will extend from the centre of the city to a line which, 
drawn from the Riachuele, following the Great Southern 
Railway track to the Plaza Constitucion, and continuing 
by the Calles Armonia, Jujuy, San Juan, Castro Barros, 
Medrano, Billingshurst, Gallo, and the Avenida Alvéar, 
terminates with the river Plate. The new radii to be 
drained and supplied with water comprise the enormous 
district between that line and the western and northern 
municipal boundaries, covering, in fact, an area of 15,406 
hectares, or, roughly speaking, 38,515 acres. The main 
drains are being constructed by tender, and they are to 
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be completed in two and a-half years. The branch drains 
are being laid simultaneously, so that house-to-house 
connection can be proceeded with as soon as possible. This 
system, with the completed waterworks, will be concluded 
in about a year and a-half from the present time, and the 
drainage system, with the house-to-house connection, not 
later than the commencement of the year 1916. 


Harnessing the Iqguazt Falls. 

Yet another important engineering scheme is the har- 
nessing of the Iguazu Falls. The idea is by no means a 
new one, for at the time that the writer was in Paraguay, 
several years ago, it was being freely discussed, and an 
eminent English engineer had visited the scene for the 
purpose of going fully into the proposition. As a matter 
of fact, an elaborate report, accompanied by some fine 
photographs of these magnificent falls, was issued. But 
be this as it may, no financier has yet been found suffici- 
ently enthusiastic to support the project. The site of the 
roaring cascade, from a scenic point of view, is quite as 
fine as that of Niagara. It is situated, however, a con- 
siderable distance from the nearest railway, and in an 
almost unknown country; nevertheless, in the future, 
Argentine as well as Paraguayan factories may be driven 
from a hydraulic power establishment situated there. 
The Iguazu Falls belong equally to the Paraguayan and 
the Argentine Republics, in much about the same manner 
as the Niagara Falls are owned partly by the United States 
of America and partly by the Dominion of Canada. An 
Argentine citizen, Sefor Andris R. Fary, has now made an 
application to Congress for a concession to utilise the power 
of the Argentine portion of the Iguazu Falls, in the confines 
of Misiones, for the purpose of manufacturing sacking 
from a fibrous plant grown in that district. The scheme 
consists of working a hydraulic-electric plant at the falls, 
and conveying the electric energy a distance of 25 kiloms. 
to the site where the factory would be erected. At the 
outset the power house would consist of five turbines of 
1000 horse-power, electric light and power being supplied 
to any factories and industrial establishments built along 
the route, while later on the power would be available for 
working the railways in the States of Misiones and Corri- 
entes. I understand that a company is now being formed 
in Paris to carry this scheme into effect. 


Uruguay. 
The Paving of Montevideo. 


It may be recollected that in a recent issue of THE 
ENGINEER—June 28th—under the heading of * Street 
Improvement in Montevideo,” mention was made of a 
number of contractors—six—having submitted tenders in 
response to the invitation of the Government of Uruguay, 
and that one out of the six, namely, the Asphalt (Neuchatel) 
Paving Company, Limited, of London, had been chosen 
by the committee of experts, nominated by the Monte- 
video Municipality, to undertake the work. A local com- 
peting firm, however, Sefiores E. Acquerone y Cia., 
succeeded in influencing the President of the Republic 
in its interests. As stated in these columns, the President 
to whom this appeal was made is a personal friend of the 
head of the local firm, and by no means a friend to anyone 
of British blood or with British connections; while, in 
commenting upon the probable reversal of the decision of 
the municipal authorities, the writer observed, “* No one 
doubts what the result of this appeal will be.’’ The last 
intelligence from Montevideo amply justifies this doubt, 
for, in spite of the vigorous protest of the municipal authori- 
ties themselves, the President has insisted upon the con- 
tract going to the Sefiores Acquerone y Cia., and this contract 
has now actually been signed in the presence of the Intend- 
ant. The Government attempts to excuse its action by citing 
the fact that Sefiores Acquerone y Cia. have offered to 
do the work for 70,000 dols (about £14,000) less than the 
Asphalt (Neuchatel) Paving Company, Limited, but against 
this unchallenged statement has to be weighed the quality 
of the work and the guarantee, both of which seem to have 
been ignored, while another unfair advantage against 
which the English company had to contend consisted in 
Sefores Acquerone y Cia. being allowed to modify their 
original tender in many important particulars after the 
London company’s tender had been opened. It may be 
added that this is the third time within a few months that 
the Government of Uruguay, at the instigation of the 
President, has set aside the decision of the Municipal 
Board. Coupled with the disgraceful treatment of Lord 
Grimthorpe and his French-English syndicate, formed for 
the purpose of carrying out the Rambla Sud enterprise, 
it is only too clear that foreign capital in Uruguay at the 
present time is placed at so great a disadvantage that it 
must be withheld until a change in government secures for 
it the recognition which unfortunately is lacking. 


Chile. 
State Railways. 


The Chilian Government has found that the running of 
its own State Railways is a costly failure. Year by year, 
not only does the expenditure incurred far outweigh the 
revenue earned, but the efficiency of the service as a whole 
becomes steadily worse. For a considerable time various 
governments—and governments come and go with amaz- 
ing rapidity in the Republic of Chile, as many as thirteen 
having been formed and resigned in the course of one year 
—have tried to run the railways under native manage- 
ment ; but finding this unsuccessful they finally imported 
a German with a high reputation in his own country as a 
railway administrator, only, however, thereafter to meet 
with another disappointment. Had Herr Doll, the official 
in question, been permitted to carry out his difficult duties 
in the same unfettered manner as that to which he was 
accustomed in his own well-ordered Fatherland, the long- 
desired improvement in the Chilian systems might at 
least have been attained to some degree. But the unfor- 
tunate German was faced, firstly, with the continual inter- 
ference of Chilian officials who knew nothing about rail- 
way management, and, secondly, with the determined, and 
in some cases hostile, opposition of the railways’ own 
native employees. Herr Doll’s engagement was for 
three years, and that period having expired, the Chilian 
Government has now determined to find, if it can, a lessor 
who will relieve it of the whole of the management of the 
State Railways, which it is prepared to hand over upon 
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GOING TUG DREADFUL 








the best terms that it can obtain. The fact that the 
Government itself lost a sum of no less than 12,471,612 dols. 
(1 dol. = 1s. 6d.) on the working of the railways for 1911, 


is no indication that the undertaking could not be made to | 


become a profitable one under other, especially foreign, 
management. English and Scotch railway managers 
have before now suceeeded in transforming failures of this 
kind into comparatively brilliant successes. One has only 
to cite some of the’ railways of Brazil as an example, while 
others in Argentina, which, so long as they remained in 


native hands, were run at a continual loss, became sub- | 


stantial profit-earners so soon as the management was 
entrusted to foreigners. The same experience would 
undoubtedly be met with in Chile, and it may be hoped 
that some powerful British syndicate will be able to arrange 
terms with the Government, so that these splendidly con- 
structed, but at present poorly-equipped, lines may pass 
under British control. Should this prove to be the case, 
large orders for rolling stock would soon be given out, and 
the valuable contracts, which at present go chiefly to the 


United States, for equipments and material, it may be | 


assumed, would find their way te this country instead. A 
great deal of British rolling stock is now employed upon 
the Chilian State Railways, but there is little doubt that 
under different auspices the quantity would be appreciably 
increased. 








THE SEA-GOING TUG-BOAT DREADFUL. 


THE single-screw tug-boat Dreadful, which is illus- | 
trated above, has recently arrived at her destination— | 
Vancouver—after making a journey under her own steam | 
of roughly 15,000 miles in the good time of 10 weeks 2 days, | 
this period including calls at St. Vincent, Rio de Janeiro, | 


Coronel, and Diego, for bunkering purposes. 


The Dreadful was constructed by James Pollock and Co., | 


Limited, for the Canadian Western Lumber Company, of 
Vancouver, and the nature of the work she will be called 
upon to perform is that of hauling large rafts of timber on 
the Vancouver Bay and the rivers flowing into it. As this 
is @ very onerous performance, it was most essential that 
the tug should have exceptionally rapid handling qualities. 
We are informed that it was amply proved during the 
official trial trip that she had these qualities. 
sions are :—Length, 125ft.; breadth moulded, 25ft.; 
draught aft, 13ft. 

The propelling machinery consists of a set of triple- 
expansion surface-condensing engines with 


by a return-tube type boiler, working at a pressure of 
180 lb. per square inch. 


The vessel was built to Lloyd’s 100 Al class, and under | 


special survey, also to the Board of Trade require- 
ments for tonnage, &c. 
water-tight compartinents. Pollock’s patented stern 
frame has been fitted, which, it is claimed, greatly im- 
proves the towing capabilities, and was principally respon- 
sible for the excellent results obtained on the trial. The 
main deck is of pitch pine. 

One of the principal features of the Dreadful is the 
unusual amount of accommodation for a tug. In fact, 


the vessel more resembles a high-class English tender than | caulking edges. 


a tug, the principal appointments in the accommodation 
being :—On the main deck, chief officer’s cabin, officers’ 


| mess-room, store, galley, guests’ saloon, and two w.c.’s. 
galley, g 


On the bridge deck, the captain’s cabin, store, and two 
w.c.’s, and guests’ room fitted up with the usual bunks, 
&c., and in the after part of the vessel, immediately below 
the main deck, the engineers’ accommodation is provided, 
with a special saloon. The crew is berthed forward, 
access being made by a companion immediately forward 
of bridge steps. 

The steering arrangements are of the combined steam 
and hand type, and are fitted in the bridge deck-house. 
The tow hook is of Pollock’s special pattern, and it is fitted 
in addition to the usual tow stand and gear used in the 
United States. A steam windlass is placed forward for 
raising and lowering the anchors, and a steam capstan 
aft for dealing with the tow ropes. 

Steam radiators have been arranged in the pilot house, 
officers’ rooms, guests’ rooms, and crew quarters. Another 
special feature oi the Dreadful is that, instead of the ordi- 
nary boat davits being provided, a special system has been 
arranged so that the lifeboat is dropped clear of the vessel 





Her dimen- | 


cylinders | 
15in., 23}in., and 38in. by 30in. stroke, steam being supplied | 


The hull is divided into seven | 





whea lowering. The vessel also has See’s ash injector, 
| electric light throughout, a powerful searchlight, &c. 








|THE HYDRAULIC RIVETING OF BOILER ENDS. 
Tue desirability of riveting by power all the seams of 
| boiler shells is widely admitted. In practice, however, 
| such a_ proceeding, although sometimes carried out, 
| necessarily effects to a certain disadvantage as regards the 
| disposition of one at least of the two flanged end-plates. 
| It is usually possible to rivet hydraulically the circumfer- 
ential joint at one end of a boiler, and to do so with the 
flange of the end-plate pointing within the boiler. The 
riveting-in of the other end-plate has, however, to be done 
under different conditions, for the first end being now 
closed, it is impossible to get the limb of an ordinary rivet- 
ing machine within the boiler shell. If hydraulic riveting 
be insisted upon throughout, there is ordinarily no other 
alternative than the reversal of the end-plate and its dis- 
position with the flange pointing outwards. 
This arrangement of the second end-plate is undesirable 






































| for at least three reasons. In the first place, the space 
formed between the fillet of the flange and the cylindrical 
shell is found to gather sediment and to be subject to 
| excessive corrosion. Secondly, for the same internal 
| capacity,the length of the boiler overall is increased by an 


amount equal to the depth of the flange. Thirdly, the 
reversal of the end-plate does away with one of the two 
The caulking, in fact, has to be confined 
to the external seam, for there is now. no suitable edge 
in the interior. These facts are of sufficient importance 
in many cases to weigh down the advantages obtained from 
the hydraulic riveting of the second flange, and in practice 
it is usual to revert to hand rivéting for this seam, and to 
arrange its flange pointing inwards ‘like the other. 

When in Dundee recently a representative of this journal 
was shown a new system of boiler riveting at the engine 
works of the Caledon Shipbuilding and Engineering 
Company. This system is in accordance with the ideas 
of Mr. Thompson, sen., and the machine used in it has been 
designed and constructed by the company. The accom- 
panying engraving clearly illustrates the essential details 
of the method. In this case a single-ended boiler is being 
dealt with, and here the first steps are the riveting-in of 
the furnace door end-plate by the usual means and the 
complete assemblage and riveting of the furnace flues and 
combustion chambers. The flues and their chambers 


until about half the length of the flues , 
flanged holes im the . They are supported in 
this position by means of bent clips engaging over the 





are placed in the interior of the shell and passed upwards 
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1s and within the flue corrugations as’shown at A. 
ir end-plate is provided with a central hole, and is 
disposed horizontally on the special riveting machine with 
its flange pointing upwards. The post B of the riveting 
machine passes through the central hole, and to it there is 
attached an arm C carrying the holding-up rivet die. 
The boiler shell is now dropped over the rear end-plate 
thus arranged, and riveting proceeded with in the obvious 
wav. The withdrawal of the arm C after operations are 
completed is effected through the hole in the end-plate. 
This hole is finally closed up with a patch. The post B 
is adjustable lengthwise on the bed of the machine, and 
the arm C can be Jengthened or shortened so as to permit 
various diameters of boilers to be dealt with. The machine 
we are informed, has given every satisfaction since its 
installation. It is, of course, as applicable to double- 
ended us to single-ended boilers. 


flangé 
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A NEW TYPE OF STEAMSHIP. 


A srEAMSHIP of exceptional interest, by reason of its 
being the first to be built in Great Britain with four screws 
driven by combined reciprocating and turbine machinery, 
will be launched on Thursday next, September 26th, at 
the Neptune shipyard, Walker-on-Tyne, of Swan, Hunter 
and Wigham Richardson, Limited. This vessel, to be 
named the Reina Victoria-Eugenia, is intended for the 
passenger and cargo service of the Cia Transatlantica 
between Barcelona, Cadiz, and Central and South America. 
Swan, Hunter and Wigham Richardson were amongst the 
first to take up and advocate the combination of recipro- 
cating and turbine engines in order to effect savings in 
fuel consumption in vessels of considerable size and speed. 
It is understood that the investigations and experiments of 
the Wallsend firm have inclined them to favour an arrange- 
ment of four screws rather than three screws, as fitted in 
some of the White Star and New Zealand Companies’ 
and a few other vessels. The four-screw arrangement 
was proposed by the Tyneside shipbuilders to the Cie. 
Generale Transatlantique of Paris; and adopted by that 
company with successful results in their Atlantic steamer 
Rochambeau. The Reina Victoria-Eugenia is 500ft. 
long, and is designed for a speed of 17} knots. Of her 
four propellers the two inner will be driven by four-crank 
triple-expansion engines balanced on the Yarrow, Schlick 
and Tweedy system, whilst the two outer screws will be 
driven by two low-pressure Parsons turbines, taking their 
steam from the low-pressure cylinders of the reciprocating 
engines. The boilers, which are single-ended, are seven 
in number, and are fitted with forced draught on the How- 
den system. With this machinery exceedingly economical 
results in coal consumption are anticipated, and, further, 
it is expected that there will be a minimum of vibration. 





THE LLANDULAS VIADUCT. 


TuE dislocation of traffic in the Eastern counties caused 
by the floods recalls a memorable engineering under- 
taking, the need for which arose from the same cause, in 
the wet summer of 1879. In the great storm of August 
lith (Sunday), 1879, the Llandulas Viaduct, on the main 
line of the Chester and Holyhead Railway, was undermined 
by flood, and washed completely away, interrupting for the 
time being the traffic between England and Ireland. For 
two days, until the flood subsided, nothing could be done 
towards repairing the line at this place, and a coach service 
had to be extemporised for the conveyance of passengers 
and mails between the two points of Abergele and Colwyn. 
But within the space of five days afterwards the railway 
was deviated for half a mile, so as to strike the river Dulas 
at the narrowest point, and a temporary trestle bridge 
was erected, over which the first train passed at 2 p.m. 
on August 24th. The line was cut in the slope of the 
embankment leading to the old viaduct, and was every- 
where placed upon solid ground, or upon stacks of old 
sleepers, so that there might be no settlement, and t'e 
line might be fit for the heaviest traffic immediately it was 
completed. The gradients were very severe, viz., 1 in 23 
dipping down to the river, and rising on the opposite side. 
The mishap took place at the very busiest portion of the 
North Wales tourist season, and the present writer has 
a vivid recollection of the excitement that the passage of 
trains down and up the steep dip created. It was with 
difficulty that the railway officials could prevail upon 
some passengers to remain in the train when it came to 
the brink of what looked like a chasm. Of course, great 
skill and attention were necessary on the part of the engine 
drivers, and the difficulty of working long and heavy 
trains, some of which required three engines, over these 
severe and changing gradients, without breaking the 
couplings, or heavily bumping the carriages together, is 
obvious. Yet not the slightest mishap occurred. The 
new permanent viaduct was meanwhile rapidly construc- 
ted, and was actually completed and opened for traffic 
on September 14th. Its length is 224ft., divided into 
seven spans of 32ft. each, and its height is 50ft. Forty- 
two girders, each 32ft. in length, were required, and the 
plates and angles for each girder were rolled in one length. 
The crude pig iron for the work was converted into steel 
at the company’s own steel works at Crewe, and the whole 
of the material was turned out and ready for erection 
Within seven days. The staff on the spot was employed 
night and day on the masonry of the eight piers, and the 
electric light was for the first time employed, to enable 
the night work to be carried out. 

Notwithstanding the speed and high pressure at which the 
construction was accomplished, the new viaduct required 
no alter work, and even to this day it remains a notable 
illustration of what can be done in an emergency by a 
railway company possessing great resources, while it 
— as one of the most remarkable performances of 
~~ we Works, It was from close to the Llandulas Viaduct 
mat the petroleum-laden trucks started on their runaway 
vol which ended in @ collision with the down Irish day 
the at 8 spot about a mile away, and so caused one of 

most appalling railway disasters in history. This 
memorable Abergele accident, as it is called, occurred on 
August 20th, 1868. 





LETTERS TO THE EDITOR. 
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TUNNELLING IN BUENOS AIRES. 


Sir,—-As many of your readers are doubtless interested in 
Argentina, both professionally and financially, it seems advisable 
to correct the false impression which must have been given by 
your paragraph under the heading of ‘ Engineering Progress 
Abroad : Danger in Tunnelling in Buenos Aires,” in your issue 
of June 28th. You state that ‘‘ the capital of Argentina is to 
a considerable extent ‘made ground,’ the foundations being 
little more than sea mud, very little pile driving having been 
resorted to in the early days. There are many engineering 
authorities who are of opinion that a cave-in one day is far from 
improbable.” Again, you say: “ Already the danger of the 
situation has manifested itself, for recently a huge portion of 
the work which has been proceeding in the Calles Peru and 
Chacabuco collapsed, and buried several of the labourers ; ”’ 
and later, in speaking of the Buenos Aires Tramways Company, 
Limited—presumably the Anglo-Argentine Tramway Company 
—and the Buenos Aires Western Railway, you continue: 
“The effect of the completed tunnel—if, indeed, it is ever 
completed—will now be watched with no little anxiety by both 
companies concerned and the inhabitants living in the vicinity. 
The accident mentioned involved the fall of a heavy brick and 
masonry wall, the collapse of a number of iron girders, and a 
quantity of structural timber work.” 

To people with the least knowledge of the subsoil conditions 
of the city of Buenos Aires the statement must tend to shake 
their confidence in the accuracy of your information in general, 
and to those without any knowledge of it it will create an abso- 
lutely false impression. 

The buildings in Buenos Aires are almost without exception 
founded on the natural ground, which is a better foundation 
than the hardest marl, and will stand with an unsupported 
vertical face 25ft. high or more for months without a sign of 
movement. Therefore there are not likely to be many engineer- 
ing authorities who are of opinion that a cave-in one day is far 
from improbable. 

The accident referred to was caused by a disused and unknown 
cesspool lying just outside the line of the tramway company’s 
trench, which, after the trench had been taken down to its full 
depth of 25ft., with vertical sides, caved-in during the wet 
weather. Neither the fall of a heavy. brick and masonry wall 
nor the collapse of a number of iron girders or of a quantity 
of structural timber work was the result. The quantity of 
earth that caved-in was 10 cubic metres only, which to the great 
regret of the tramway company buried four workmen, two of 
whom received fatal injuries. ‘Che accident was much deplored 
by the tramway company, but in no sense can it be attributed 
to the general bad condition of the subsoil, but solely to the 
special conditions at that one particular point. 

The tramway company’s tunnel for their line No. 1—they have 
four distinct lines authorised—is already completed for 1} kiloms. 
without any sign of disturbance to property, and such portion 
of the Western Railway Company’s goods tunnel—the passenger 
tunnel has not yet been commenced—as is completed has been 
carried out without the least sign of disturbance of the ground, 
although no timbering has been used. 

This letter is written chiefly for your own information, but as 
it is advisable to remove the false impression created by the 
article referred to, we ask you to publish it. 

P. RamMeE, 
Engineer and Director of the Anglo-Argentine 
Tramway Company’s Subway. 
Wm. Lowe Brown, 
M.Se., M. Inst. C.E., M. Am. 8.C.E. 
Engineer of Underground Lines, Buenos Aires 
Western Railway. 

Buenos Aires, August 23rd. 

{Our correspondents cannot but be aware that the subject 
referred to by our contributor in THE ENGINEER of June 28th 
has formed, upon many occasions, the topic of discussion in 
engineering as well as in non-professional circles. The same 
view was taken with regard to the threatened collapse of St. 
Paul’s Cathedral some years ago. Warnings of a similar nature 
had been uttered in reference to the Campanile at Venice, 
and, as is known, these latter cautions were abundantly justified 
by the catastrophe which occurred. There exist the authorita- 
tive statements of a number of early nineteenth century writers 
which support our contributor in his view that “ the capital of 
Argentina is, to a considerable extent, ‘made ground,’ the 
foundations being little more than sea mud, &c.” De Bougain- 
ville, who visited Buenos Aires in 1767; Head, in his ‘* Rough 
Notes’? ; and Campbell, in his “ History of Spanish America,” 
draw attention to the ‘“‘mud banks upon which they landed 
when disembarking at Buenos Aires.” Professor Hiram 
Bingham, in his work ‘* Across South America,” page 30, says : 
‘“A generation ago the traveller to Buenos Aires was obliged 
to disembark in the stream 7 or 8 miles from the city, proceed 
in small boats over the shallow waters, and then clamber into 
huge ox carts and enjoy the last mile or so as best he could.” 
“The World of To-day,” page 40, says: ‘‘ But latterly very 
great sums have been spent in reclaiming part of the shore 
and building the sea walls, docks, and quays (of Buenos Aires) 
to which steamers are now able to bring their passengers by an 
artificial channel and land them at the east side of the city.” 
Mr. W. H. Koebel, the author of ‘‘ Modern Argentina,”’ writing 
in 1907, says (page 44): ‘It was but fifteen years ago that a 
passenger upon the arrival of his vessel before the town found 
himself confronted by the unalluring foreground of a marshy 
strip of beach.” It is upon these original mud banks, which 
have been drained and filled in, that have been erected massive 
docks, still more massive wharves, and upon which have been 
laid thousands of square yards of railway bed. It is to be hoped 
that our correspondents’ optimistic view of the safety of Buenos 
Aires, in spite of the undermining which is admittedly proceed- 
ing, may be realised, but that our contributor was fully justified 
in calling attention to a very possible danger cannot be gainsaid. 
—Eb. THe E.] 





CONCRETE r. BRICK AND STEEL BRIDGES. 

Srr,—In thanking ‘‘ The Writer of the Article ”’ for his letter 
contained in your issue of the 6th inst., I must make it clear 
that even in the particular case that he has brought forward, 
he has not proved his contention, as if is manifestly unfair to 
compare a 26ft. span girder bridge of brick and steel with a 
40ft. span arch in reinforced concrete. Why a 40ft. arch span 
with all its expensive and difficult shuttering over a railway 
was advanced as the economical solution of the reinforced 
concrete problem is difficult to conceive, as there is no reason 
why the reinforced bridge could not have been 26ft. girder span, 
the same as the other type. 

Again, with reference to the price of reinforcing steel which 
I quoted at £9 per ton fixed. ‘This is a correct figure, but, of 
course, if some form of patented bar is used, then an extra £6 per 
ton might be charged without reducing the gross quantity, and 
is evidently intended to cover the cost of designing. If this is 
the case, then surely there should be an item added to the brick 
and steel estimate to cover also the cost of preparation of 
designs and quantities. 

I note that it is now proposed to modify the brick and steel 
structure by eliminating the concrete casing on the lower 
flange of the girders, and presumably leave it exposed to the 
sulphur fumes of the locomotives. However this may be, there 
is still the upper flange to consider, and this is enveloped either 





in concrete or, worse still, brickwork. On this line of reasoning 
alone it is evident that the lifetime of the reinforced concrete 
structure would at least be as long as the brick and steel. 

The object in referring to the large number of reinforced 
concrete bridges now. standing was to show that they have forced 
their way forward in the face of heavy competition and prejudice, 
and in most cases before being adopted a substantial saving had 
to be shown. The bridges vary in spans from 10ft. up to 18ft., 
with all kinds of loading and conditions, and I have no doubt that 
the bridge under review might have been better and more 
economically designed in reinforced concrete. 

I do not wish to imply that under ail conditions and for every 
type of structure reinforced concrete should be adopted, 
but in the matter of bridges, unless the load be very light, L 
maintain that there are extremely few cases in which reinforced 
concrete cannot be advantageously adopted. 

Ropertr G. CiarKk, A.M. Inst. C.E. 

Cardiff, September 9th. 


LIFTING TACKLE. 

Sir,—Any observant reader of the daily papers must have 
noticed the quantity of accidents, always serious and often fatal, 
which have occurred lately caused by faulty lifting tackle— 
the breaking of a chain, the snapping of a casting, the weakness 
of a structure, and so forth. Although a very technical and 
an exceedingly difficult task to legislate upon, I think that there 
is urgent need of stronger supervision—and I should suggest 
in the manufacturing—by one or another of the Government 
departments. They themselves are fully alive to the paramount 
importance of critical and careful examination of any lifting 
plant they purchase. As Government departments proverbially 
move slowly, I should like to make a few remarks upon the sub- 
ject which 1 would seriously commend to your readers’ attention. 

Lifting tackle. be it cranes or blocks or slings, &c., are too 
often bought ‘on price.” Examine this, and see what it 
means. In the majority of cases it is the result of many commer- 
cial transactions, where the factor merchant or middleman 
buys in the cheapest market or on the longest discount and sells 
to the very best advantage, i.e., profit to himself. What I would 
ask all users and buyers of lifting tackle to do is to ignore the 
question of ‘‘ on cost ” in such an important matter and to treat 
it as absolutely essential that all purchases of this class of goods 
be lifted out of the plane of £ s. d., and the primary and essential 
consideration allowed to be quality. 

Further, I would ask them to rid themselves of all arriéres 
pensécs and have any defective or inefficient tackle still in use 
tested, and, if found inefficient, scrapped and replaced by reliable 
material. I am only too ready to admit that there are many 
firms who adopt this policy ; it is the delinquents I would bring 
into line. It is not for me to suggest the reliable makers of 
lifting tackle, &c. I have a pre-eminent English firm in my 
mind ; but test certificates, not pieces of paper, efficiencies 
of a 50 per cent. maximum over loads to be lifted, and the like 
are paths which lead to security. Although a well-worn plati- 
tude, it is, none the less, true that the best is the cheapest in 
the end. Of course, accidents will happen, but when life and 
limb are being sacrificed and endangered on account of slackness 
in this highly important and necessary branch of engineering, 
I say it is only honest to guard against such slackness. 

I would add, in conclusion, that by taking these steps the 
necessity of Government legislation—often clumsy and generally 
expensive—upon the subject would be probably found unneces- 
sary on account of the greatly reduced number of accidents. 

The seriousness of my subject must be my excuse for such a 
lengthy epistle. J. P. Leecorr. 

London, September 7th. 


SCREW PROPULSION. 


Sir,—I received the complimentary copy of the August 30th 
number of your valuable journal this morning, and I hardly 
know how to convey to you an idea of my appreciation of the 
manner in which you have treated me, not only in this number, 
but also in that of the 23rd ult. 

The statement you make in the last paragraph as to the power 
to aid in scientific advance possessed by Government officials 
is one to which I most thoroughly subscribe, and I have always 
attempted to work along that line. No doubt much of my work, 
with my deductions, may be, and probably are, incorrect, 
but I have never hesitated to give them out together with the 
available data, in order that others may criticise and have a 
chance to separate the wheat from the chaff. 

In your review of my lecture on “ Propelling Machinery ” 

you appear to have the idea that I am a reciprocating man. 
I am sorry that you should have this impression, because it is 
not correct. I am _ perfectly open-minded on the subject, 
and am only striving to give to our naval service that type of 
machinery for propulsion of its vessels which best fits the 
particular vessel for the service which she will be called upon 
to perform. You will see, when our next new battleship is 
laid down, that conditions have so changed—that is, as to 
power required—that we will call for a straight turbine drive. 
Possibly we will be accused of vacillating, but that is not the 
case. We simply are forced to the turbine. 
I further notice that you give me full credit for the Deleware’s 
engines. In the discussion after my article was read in Phila- 
delphia, I disclaimed this full credit, and stated that I was only 
one of many to whom credit was due, the latest man to work on 
design being responsible at times for some very minor improve- 
ment. To my chagrin, this statement was not printed, and it 
placed me in a very embarrassing condition with people who had 
not attended the meeting. 

Thanking you again for what I consider the highest com- 
pliment I could receive for my work, that is, space in your 
paper. Cc. W. Dyson, 

Captain, U.S.N. 








In a paper on “ Steam Regenerative Accumulators,” 
Mr. D. R. Morrison points out that it is sometimes con- 
venient to convert old boiler shells into accumulators, 
but that the old boiler proposition is advisable only if the 
boiler is in good condition, as if it is defective, the natural 
sequel will be costly repairs, continual annoyance, and 
ultimate replacement. A construction of accumulator 
which has the merit of strength and simplicity consists 
of curvilinear cast iron sections built together by flanged 
joints. Cast iron is less susceptible to corrosion than steel, 
whilst the requirements of manufacture preyent any undue 
liberties being taken with the thickness of shell. A very 
recent design of accumulator consists of a ferro-concrete 
tank, the steam inlet and outlet being by concentric pipes. 
The arrangement of interior fittings is very simple, and 
the entire construction offers considerable possibilities. 
In all exhaust steam plants there are times when the steam 
supply from the primary engine is greater than can be 
taken by the turbine and absorbed by the accumulator, 
and under such conditions the surplus escapes either (A) 
to the atmosphere, (B) is by-passed to the condenser, or 
(C) may be utilised for feed heating. The first two repre- 
sent highly wasteful practice ; the third alternative results 
in maximum efficiency. A regenerative accumulator ‘is 
under consideration, which will cantain 500 tons of water, 
and will supply a 1500-kilowatt turbine for a period of 
fifteen minutes, 
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MARINE PROPULSION BY ELECTRIC TRANS- 
MISSION.* 
By HENRY A. MAVOR. 


Ar the Portsmouth meeting of the British Association in 
September, 1911, the present writer submitted a communication 
on “Electric Drives for Screw Propellers.” Since that date 
some further developments have occurred. 

The first of the three propositions of which details were given 
has been superseded by an ordinary reciprocating engine equip- 
ment. The United States law requires that the machinery for 
ships which are to sail under the American flag must be built 
in the country, and it was found that the comparison of cost was 
unfavourable under this condition. 

The second proposition, an oil electric tank barge for Canadian 
service, is now under construction, the details of the machinery 
equipment form part of this communication. 

The third proposition is still on paper only, but the United 
States Government has ordered an equipment closely resem- 
bling that described. This equipment has been constructed by 
the General Electric Company of America. 

Descriptions of this plant have already been published by Mr. 
W. L. R. Emmet, the designer, in papers contributed to the 
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Fig. i—PROPELLING PLANT OF THE JUPITER 


Society of Naval Architects and Marine Engineers in America 
and to the American Institute of Electrical Engineers. The 
following is a summary of these papers :— 

The Jupiter is one of three colliers being built for the United 
States Government. They are to be called Cyclops, Neptune, 
and Jupiter. The Cyclops is equipped with reciprocating engines, 
the Neptune with a steam turbine connected to the propellers 
by gearing, and the Jupiter with a steam turbine connected to 
the propellers by electric transmission. 

These ships have a displacement of about 20,000 tons, and 
carry something like 12,000 tons cargo. The speed is 14 knots. 
The Cyclops has already been tried on a 48-hour trial at an 
average speed of 14.6 knots with a coal consumption, for the 
main engines only, of 1.485 lb. per indicated horse-power hour, 
total average indicated horse-power of both engines for the run 
being 6705. The average rate of propeller revolution was 
92 per minute. 

The results of the trials of the Neptune are not yet complete. 
It is reported that the gearing works in an entirely satisfactory 
manner, but that the efficiency of the turbine and propellers has 
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Fig. 2—TESTS OF THE JUPITER’S MACHINERY 


not yet proved so good as expected. The following table shows 
comparisons of the known data concerning the equipments of 
these three vessels :— 


Cyclops. Jupiter Neptune. 
Displacement tons 20,000 20,000 .. .. 20,000 
J.H.P. at 14 knots 5,600 — aaa ss —_ 
Engine or turbine speed 
at 14 knots oo op Se . 2000 r.p.m . .1250r.p.m. 
Propeller revolutions per 
min. at 14 knots 110 135 
Weight of driving ma- 
chinery in tons 280 ; - 16, . .Notknown 
> ne turbo .. ».. oe 
Character of driving | Two triple +8 * generator .. two turbines 
machinery .. feXPARSOn .. and two each with 
engines snotors gearing 
Steam consumption \ 14 12 
Py > 2 oe oe “ -* 
wey — ” sas { estimated tetsed , Unknown 





* British Association. Dundee, 19J2. 





The collier Jupiter is being built at the Mare Island Navy 
Yard. The electric propelling machinery is now complete, and 
has been tested in the shops. ‘The generating unit consists of a 
six-stage Curtis turbine connected to a bipolar alternator. The 
speed of the generator at 14 knots is about 2000 revolutions per 
minute and the voltage about 2200. This generating unit 
delivers electricty to two motors, one coupled directly to each 
propeller shaft. These motors have 36 poles, therefore the 
ratio of synchronous speed reduction is 18.3 to 1, the propeller 
at 14 knots being designed to operate at 110 revolutions per 
minute. This speed reduction may be compared with that of 
the Neptune as illustrating the range of speed reduction avail- 
able in each case. 

The Neptune speed ratio is from 1250 to 135 or 9.25 to 1. 
The connection between the parts of the electric equipment is 
provided by a switchboard arrangement with oil switches for 
connecting the motors for either direction of rotation, and show 
and record the electric power delivered to the motors. ‘There 
are also two special resistance devices for use in circuit with the 
revolving part of the motors during the processes of reversing. 
The generating unit and motors are selt-lubricating and self- 
ventilating. Sheet metal ducts are to be connected to the air 
outlets, and the heated air will be led to the suction of the stoke- 
hole blowers. The speed of the motors in this vessel will be 
changed by variations in the speed of the generating unit, the 
ratio of speed reduction remaining fixed. These changes are 
accomplished by means of a governor of novel construction so 
arranged that it is capable of automatically holding the speed 
at any point from about 5 knots to 14. The setting of this 
governor is controlled from the switch platform, and the operat- 
ing engineer, without changing his position, can run the vessel 
at any speed ahead or astern and can stop and start, and read 
on his instruments the speed and rate of power delivered to each 
propeller. The engineer can control the main throttle valve or 
trip it so that it closes instantly. The generating unit is also 
equipped, separate from the governor, with an automatic device 
to trip the main throttle in case of excessive speed of the turbine. 
The electric transmission is directly comparable in function to 
that of an ordinary gear, and the experimental comparison 
which is being here made will be of value. in estimating the 
relative effectiveness as well as efficiency of the two new methods. 
The methods used on this ship constitute the simplest known 
form of electric power transmission in many respects novel in 
the detailed arrangements, but broadly speaking the plant is 
designed and built on exactly the lines on which the General 
Electric Company have carried out work on a very extensive 
scale and for a great variety of purposes on shore under con- 
ditions far more complicated and difficult, and with immunity 


— 


maximum, which can, with the normal speed and Voltage of t 
generator, be run with resistance in, this being the maxim > 
speed which would ordinarily be used in “ backing and {illin, 7 
(5) Cut resistance out of circuit by slowing down the genes 
opening the field, throwing a resistance lever, and again oleae 
the field switch ; (6) Increase the speed to 14 knots and adiug 
the load to correspond; (7) Reduce the load to abot half 
which corresponds to the maximum load on the shi) afte, 
reversal, then reverse the motor by interrupting th). field, 
throwing the resistance lever, change from ‘ ahead” (o ne, 
verse ”’ position of the switch, and again close the field ; (8) Stop 
the motor and start with resistance ; (9) Reverse wit) P 
ance, 

These operations cover all the conditions likely to be y.0t with 


resist. 


in service, and all of them were repeated and varied, howing 
complete facility of handling the equipment. ‘The reversal 
particularly was easily and smoothly accomplished, The 


writer took no specific records of the time required to jrodyeo 
the reversal. This would require special apparatus, be-ause it 
was so short that it could not be conveniently obs.) vod py 
means of a stop watch and visual observation. 2 

In the writer’s preliminary studies on this question lie eon, 
sidered it necessary to deal with the question specially from 
the point of view of propeller efficiency. Further ©. perienes 
has shown that in most of the cases, with which he |.as been 
called upon to deal, the propeller conditions are deter: ined by 
the conditions under which the ship has to work in rr spect of 
draught, &c., so that there are not many cases where t}.. saving 
in propeller efficiency is a fundamental determining {ctor jn 
the choice of electric equipment. The question of propeller 
efficiency, however, is still so closely associated with {lie pro. 
posals for ship propulsion, that the writer suggested to Mr. immet 
the examination of the propeller conditions on a smal! electric 
vessel constructed by the General Electric Company as « |ire-boat 
for the city of Chicago. This vessel, the Graeme St: wart, is 
one of two boats owned by the city of Chicago. ‘ihey are 
equipped with General Electric turbines, which drive ce» trifugal 
fire pumps. These steam turbines are also connected 1. direct. 





current generators, and each of the twin screw propellers js 
driven by an electric motor, The boat is 120ft. lony, 28ft, 
beam, 10ft. draught, and the general arrangement of t}\; equip. 


ment is shownin Fig. 3. It is interesting as another example 
of electric propulsion, although in this case the methods are 
different from those here discussed. Mr. Emmet has published 
the results of these experiments in a paper to the Society of 
Naval Architects and Marine Engineers, held in New York in 
November of last year. ‘These results are of more than academic 
interest, for they show clearly, in a way not hitherto possible, 
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Fig. 3—ELECTRICALLY DRIVEN 


from trouble. In the many years of production of alternating 
apparatus of this type there has hardly been a case recorded of 
insulation failure, and it is claimed that in this respect the record 
of the electrical part of the equipment is superior to the record 
of any other type of apparatus which has hitherto been used for 
ship propulsion. An illustration showing the arrangement of the 
plant in the ship accompanies this paper—see Fig. 1. 

The writer saw this plant officially tested at Schenectady in 
the summer of this year. For the purpose of the test the appa- 
ratus was erected in the General Electric Company’s power 
station at Schenectady. The turbine was connected to a con- 
denser and one motor installed in the position relative to the 
switchboard and controlling mechanism which it will occupy on 
board the ship. The other motor was arranged as a generator, 
and directly coupled to the first motor so as to afford a load for 
it. With this generating motor as load the conditions of service 
can be approximated, although they are more difficult than the 
driving of a propeller, because the load falls falls off only slightly 
with diminutions of speed and constant exciting current. With 
the apparatus so installed the processes of starting, stopping, 
speed variation and reversal can be accomplished very much 
as they would be on board ship, and the time and difficulty 


involved can be correctly judged. The motor can be operated | 


at its full load or any desired proportion of its load and at any 
desired speed. Variation is accomplished by a mechanical 
action of the governing mechanism of the turbine equivalent 
to that which would be used on board ship. These arrangements 
afford means of experimenting with the operating conditions 
up to about half load, the work being applied to one motor only, 
the second machine being used as a generator, the current from 
which is carried to an artificial resistance for absorbing the energy. 
This device is necessary because the absorption of 7000 horse- 
power on the propeller shaft is beyond the resources of existing 
mechanical power-wasting devices. On the other hand, it is 
easy to provide means of ascertaining the working conditions 


as applied to the generating unit, because it is easy to absorb the | 


power of the electric generating unit in artificial water resistances. 
The water rates of the generating unit have thus been tested in 
all loads and conditions, and the record of these tests is shown 
by the accompanying curves—see Fig. 2. 
effects of speed, voltage, vacuum, and superheat are all tho- 
roughly investigated in a series of tests run under the conditions 
of load characteristic of the ship’s operation. Experience 
gained on these tests has suggested modifications by which it 
is anticipated that the rate can be reduced from 12 Ib. to 11} lb. 
per shaft horse-power hour. 

The following operations were carried out in the shop trials :— 
(1) Start turbine by opening throttle, th «speed being shown 
by an indicator on the switchboard (2) Bring turbine to 
moderate speed by movement of dial controller, adjust the motor 
resistance, and start the motor by closing “ ahead” switch ; 
(3) Reverse the motor repeatedly by simply throwing over the 
switches with the speed and load corresponding to about 8 knots ; 
(4) Increase the speed and adjust the load to correspond to the 


In these tests the | 
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the relation between the power applied and the work done 
under the varying conditions produced by the mancuvring of 
a boat of considerable size. Similar experiments were carried 
out on a smaller scale in connection with the design of the pro- 
pellers for the Mauretania and Lusitania, and there is evidence 
| that electric transmission will provide means for a fuller under- 
| standing of propeller action than can be obtained from simall 
| scale experiments in a tank. Mr. Emmet’s paper is accom- 
| panied by a very full set of curves, to which those interested 
| are referred. To complete the understanding of the curves in 
| Mr. Emmet’s paper it may be stated that the torque given is 
the torque on each shaft, and the power is the sum of the power 
| of both propellers. The weight of the rotor of each motor is 
4150 lb. The radius of the motor armature is 15jin. The 
torque as given on the curves is reduced to lft. radius, and is the 
total torque developed by the motor inclusive of the torque 
for accelerating the armature, the shaft, and the propellers. 
Returning to the Canadian vessel, the arrangements shown 
| in the drawings accompanying the writer’s paper to the Asso- 
| ciation at Portsmouth last year have been somewhat modified 
in carrying them into actual form. It has been found more 
| convenient to arrange the generating plant in two units, a 
shown in the drawings attached to this communication-—see 
Fig. 4. The general principle of the apparatus is as described 
in last year’s paper. This is one of the cases where the limita- 
| tions imposed by the conditions of service are such that the 
best results are obtained by adopting the propeller size and rate 
of revolution which have been determined by experience in 
| working with steam. The locks on the canals on the Creat 
| Lakes route from the St. Lawrence impose limitations on the 
| length, breadth, and draught of the ship, which determine its 
| size and the size of the propeller. The manceuvring of the slip 
by the steam arrang ts is isfactory, and therefore the 
| field for improvement is limited to the increase of carrying 
| capacity. he present arrangement results in an increase of 
about 250 tons in the carrying capacity as compared with tle 
steam equipment :—({1) Due to the absence of the boilers and 
consequent reduction in space and weight of machinery ; (2) (ue 
to the important difference in the heat value of the fuel and the 
efficiency with which it is used, so that the bunker capacity can 
| be materially reduced. 
The vessel as now designed has dimensions :— 





Length overall a hela —. 256ft. 
Length between perpendiculars 250ft. 
Extreme breadth .. .. .. . 42ft. 6in 
Depth moulded je 19ft. 
Forecastle ee eee er eee 
on I te ei ee ES eee ea: 
Speed oR, eer 9 knots 


The vessel is designed for and is estimated to carry al) it 
| 2400 tons deadweight of cargo, fuel, fresh water, and stor 
on 14ft. mean draught in fresh water. She is classified ivr 
service on the Canadian canals, Great Lakes, St. Lawre:%e 
River and Gulf, with occasional trips to Sydney, Cape Breton. 
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It will be noted that two steam boilers are provided for the 
working of the deck ——. steering gear and electric light 
and for the supply ‘of heat for the living quarters. It may 
at first sight seem out of place to return to steam equipment 
for those services, but the conditions of the service in question 
such as to call for an auxiliary equipment at small capital 


cost. ‘The season is short and the amount of work called for 
from the auxiliary equipment is small, and therefore although 
an oloctric equipment would be much more economical in 
working, there is not time or opportunity for the more economical 
plant to justify the increased eapital expenditure which is very 
considerable, 


Tho necessity for providing steam for heat has also a strong 
pearing upon the question at issue. | If the steam boiler has to 
be uced it involves but little additional expense to provide 
steam for the steering gear, electric light and whistle. The 
are oil fired and the fuel and working pressure are in 
periect control. The same fuel is used in the boilers as in the 
internal combustion engines. The main machinery equipment 
js, as has been stated, in two units each consisting of an engine, 
dynamo and @ winding on the propeller motor. The engine 
is of the high-speed type which has n developed by Messrs, 
Mirrlees, Bickerton and Day. Large numbers of these engines 
have been made and their capabilitios thoroughly demonstrated, 
so that there is little that is experimental in the use of this plant 
for the purpose intended. i 

The engine works on the Diesel four-cycle principle, and has 
the following main dimensions :—Cylinders, 12in. diameter ; 
stroke, 134in.; revolutions per minute, 400. There are six 
cylinders, and the cranks are so arranged that the firing takes 
place at equal intervals. a 

The engine consists principally of a bed-plate, on which are 
mounted the columns carrying the cylinders with their heads | 


boiler 








water cooled. The air for the main cylinders is drawn through 
the bed-plate, thus effectually silencing the suction. 

In the normal operation of the ship the engines run under 
governor control at 400 revolutions per minute, but the speed of 
revolution can be adjusted by manipulating the governor so that 
the engine may maintain constant revolution per minute at 
a rate considerably below 400, should this be required. 

The electric equipment consists of two three-phase generators 
each giving about 235 kilovolt-ampéres at 500 volts alternating. 
The generators have six and eight poles respectively, giving 
frequencies of 20 and 26.6 per second. Connected to the shaft 
of each generator is an exciter,which in normal workin, 





gives | 


about 30 ampéres at 100 volts, but is capable of a considerable 


overload. A single three-phase motor is coupled direct to the 
propeller shaft. This motor develops 500 shaft horse-power. 


The rotor is of the simple squirrel cage type without any elec- | 
1] ac ti 


trical or ns other than its rigid attachment 
to the propeller shaft. The stationary part of the motor has 
two separate windings for thirty and forty poles respectively. 
These windings are mutualJy non-inductive so that except for 
slight possible leakage of magnetism they exercise no influence 
whatever on one another and operate independently on the 
magnetic circuit of the motor. When these two windings are 
connected respectively to the appropriate generator the 





synchronous speed due to each is 80 revolutions per minute | 


or actually about 78 revolutions 


and 3 connecting the forty-pole winding of the motor to the 
six-pole generator, the synchronous speed drops to 60 revolu- 
tions per minute, or actually to 58 revolutions per minute, 
giving about three-quarters of the full speed of the ship under 
this condition. One generator may be stopped and the other 
left running at full revolutions under governor control, and 


r minute when at full speed. | 
By changing the connections the direction of rotation is reversed, | 


obtainable by control of the exciting field of the generator. 

A jong series of trials was carried out on the experimental! 
vessel Electric Arc, which was described by the writer in his 
communication last year, and on the data there obtained it 
has been found possible to design the equipment for this vessel 
so that it is equal in simplicity to the smaller experimental 
equipment. This vessel has been purchased by the Montreal 
Transportation Company, Limited, for service on the Canadian 
lakes. It is to be named Tynemount. She is being built by 
Messrs. Swan, Hunter and Wigham Richardson, Limited, to 
the order of Messrs. the Electric Marine Propulsion Company, 
Limited. 

The writer desires to acknow e the valuable co-operation 
of Mr. John Reid, of Glasgow and Montreal, in the design of 
this vessel and her equipment. 

Many other propositions are under consideration, but the 
policy of pr ing by vie steps towards the more impor- 
tant applications renders the rate of progress slow. The 
steps now made are from 50 to 500 and 5 horse-power, so 
that not many more are uired to demonstrate completely 
what are the capabilities of electric marine propulsion. It is to 
be hoped that this country may have the glory of making the 
next step. At present the credit of the largest equipment is with 
America, 











SUCTION BETWEEN VESSELS.” 
By Professor A. H. GIBSON and J. HANNAY THOMPSON. 


Tue experiments to be described in this paper have been 
carried out in the Fieth of Tay with a view of obtaining ‘some 
information as to the magnitude and range of action of the forces 
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Fig. 4—ELECTRICAL PROPELLING MACHINERY ON A VESSEL FOR THE CANADIAN LAKES 


and valves, The cylinder head contains the valves which are 
operated by levers and cams. 
for the air, exhaust and fuel cams, is that they are split in such 
&@ manner that the part above the valves can be swung back, 
80 that the valves can easily be removed without disturbing any 
other gear, 


The working parts of the engine are entirely enclosed, and | 


& system of forced lubrication is used, supplied by a valveless 
pump driven by an excentric on the crank shaft placed at the 
compressor end. The second motion shaft is driven by means 
of a worm wheel mounted on the crank shaft directly midway 
between the centre cylinders, through a vertical shaft which 
also carries the governor at its upper end. On the second 
motion shaft, which is placed at the front of the engine and 
carries the cams for operating the valves, are mounted the 
excentries which drive the two fuel pumps, there being a separate 
pump for each cylinder. This arrangement enables the power 
to he very equally divided between the cylinders. 

'he compressor is driven directly from the main crank shaft 
and is mounted in the bed-plate which is extended to carry it. 

he starting of the engine is effected in the usual Diesel 
manner, by means of compressed air stored in receivers placed 
in @ handy position near the engine. The compressed air for 
this purpose is supplied by the compressor on the engine, which 
also supplies that required for blowing the fuel oil into the 
cylinders, The engine is provided with a patented device for 
preventing the accumulation of fuel oil in the fuel valves which 
are inoperative during starting. A small fly-wheel is fitted of 
sufficient weight to ensure steady running and to facilitate 
barring round when required. It is bolted to a flanged coupling 
forged Solid with the crank shaft. 

Cooling water is circulated through the cylinder and com- 
pressor jackets by a pump of the rotary type, which draws direct 
from the sea. This pump is driven by mitre gearing from the 
compressor end of the crank shaft. The exhaust pipes also are 


| 


| P 





therefore at approximately its full economy, because the power , 


A special featurezof the levers | required to drive the ship at three-quarter speed is about half | 


of that required to drive it at full speed. If either of the gene- | 
rators is left attached to its own winding the other generator | 
being shut down either by intent or by accident, the ship is | 

ropelled by either engine at a little over half speed, the speed | 
of the ship falling with the speed of rotation of the engine | 
until an automatic adjustment of power and speed is reached. | 
This occurs at about half speed. 

The control gear is so simple as hardly to require any specific | 
description. In the first instance, it is not proposed to operate | 
the control from the bridge, but a are made by | 
which this can easily be done if required. There are five positions | 
on the switch corresponding to the ordinary positions on the | 
engine-room “telegraph.” They are “full speed ahead,” | 
“half speed ahead,” “ stop,” ‘“ half speed astern,” and “ full | 
speed astern.” Each position of the controller is definitely | 
fixed by means of cams and roller, so that stopping at inter- 
mediate positions is prevented. For half speed, No. 1 generator | 
is coupled to No. 2 winding of the motor and No. 2 generator is | 
running light or stopped. For full speed each generator is con- | 
nected to its own winding in the motor respectively. The | 
controlling gear provides for the interruption of the excitation | 
of the generators while the switch is being moved from one step 
to another. This mode of operation renders the electric circuits | 
“*dead ’’ while the switching over operation is being accom- 
plished, and thus injurious sparking is avoided. 

It will be seen that in this case the control gear is some- | 
what different from that described for the Jupiter. In the | 
Jupiter the motors are provided. with wound rotors in which | 
resistances can be inserted for control of the rotor currents. | 
In the present case there is no such control. The rotor current | 
is allowed to rise to the value determined by the properties of 
the motor and the mechanical resistance imposed upon it by | 
the shaft. The control of this current is limited te what is 


involved in the case of ‘‘ suction” or inter-action between 
passing vessels. Up to the present time in such experiments 
as have been performed models of comparatively small size 
have been used, and, while these have given extremely valuable 
results, some doubt has been expressed as to the extent to which 
these results are susceptible of extension to the case of vessels 
of large size. 

In the present series of experiments two screw-propelled vessels 


| were used. One of these, the S.Y. Princess Louise, is 88. 5ft. 


in length, 13ft. beam, 5.66ft. mean draught, displacing approxi- 
mately 96 tons. The second is a motor-driven launch 29. 33ft. 
long and of 6.75ft. beam. Each is driven by a single screw. 

The experiments were divided into two distinct sets. In the 
first the vessels were mancuvred until on sensibly parallel 
courses, heading for the same distant object, their lateral distances 
apart and speeds being varied in different experiments. The 
courses having been satisfactorily fixed with the helm of the 


| motor boat amidships, this helm was lashed, the helm of the 


Princess Louise being afterwards manipulated so as to keep 
her on her original course. Two plane tables with alidades 
were mounted on the deck of the Princess Louise, distant 
67ft. Sin. centre to centre, and the relative position of the motor 
boat was fixed at intervals of 15 seconds during each run by 
means of simultaneous sights taken from these. Both vessels 
were calibrated on the measured mile before the experiments, and 


| speed revolution curves were obtained from which by counting the 
| revolutions the speed of each vessel could be ascertained or 


regulated. These data enable the relative positions and paths 
of the two vessels to be plotted with a close degree of accuracy, 
and the diagrams illustrating the paper have been obtained in 
this way. : 

With a view of measuring the forces and moments involved, 
a series of eight pressure boxes were fixed to the huil of the 
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motor boat at about 12in. below the water-line. These are 
in — at similar positions on the port and starboard sides, 
and distant 4ft., 10ft., 16ft., and 20ft. from the bows. Each 
corresponding pait was attached by means of rubber tube 
connections to the branches of one of a series of invected ** U ” 
tubes carried on deck, and by exhaustion of the air from the 
top of the tubes a column of fluid from each pressure box was 
brought on to a graduated scale, from*which the differences of 
pressures at corresponding points were determined. Each pair 
was calibrated so as to give the zero reading with the boat 
travelling on a straight course and remote from any disturbing 
influence. Readings of the gauges were taken each 15 seconds 
in a number of the experiments, and from these the turning 
moments and lateral forces acting on the hull of the boat have 
been computed. The second series of experiments was carried 
out with a view of measuring the helm angle required to maintain 
the course of the smaller when in the vicinity of the larger vessel. 
In these experiments the relative positions of the two boats were 
obtained as before, the helm being adjusted as required to keep 
the head of the vessel on its original course. The helm angle 


was measured by means of a pointer fixed to the tiller and work- |, 


ing over a graduated sector, and was observed at intervals of 
15 seconds. The rudder originally fitted to the motor boat 
was proportionately about three times as large as is fitted to the 
average sea-going steamship. This was replaced for the purpose 
of the experiments by a rudder of 144 square inches area, for 
which afterwards one of 75 square inches area was substituted, 
the latter representing very closely to scale the rudder fitted 
to the average large steamship. The results of control experi- 
ments using esch rudder in turn are given at a later stage of the 
paper. Owing to risks involved in the collisions, the speed of 
the vessels was restricted to a maximum of about 6 knots, 
which, in the case of the Princess Louise, corresponds to 18 knots 
in a vessel of the dimensions of the Olympic (882ft. long). 
The minimum speed was about 3.5 knots. Owing to local 
conditions, it was found impracticable to carry out the experi- 
ments in shallow water of even approximately constant depth, 
and the depth actually ranged from 20ft. to 30ft. Since this is 
from 15 to 22 times the mean draught of the smaller vessel, 
these are essentially deep-water experiments, and, as is indicated 
both by theory and experiment, the forces involved will, in 
general, be less than would be experienced in shallow water. 

The experiments were described in full detail in the paper, 
and diagrams were exhibited showing the relative paths and 
positions of the two vessels under varying speeds and in different 
relative positions. The experiments showed that with helm 
lashed amidships collision may be produced from a distance as 
great as 34 lengths of the smaller boat so long as the speed 
difference does not exceed about 10 per cent. of the mean speed. 
Furthermore, under these circumstances collision follows the 
first sign of interference within a remarkably short interval of 
time. The effect of the variation in the relative speeds of the 
two vessels was also investigated. 

The authors would draw attention to the fact that collision, 
when produced by attraction from a comparatively large distance 
is of a much more direct and, consequently, dangerous nature 
than when the paths of the vessels are initially very close. 
In the former case the turning forces involved are operative for 
a sufficiently long time to produce a comparatively large angular 
deflection of the attacking vessel, the lateral component of whose 
steaming speed becomes increasingly operative in increasing 
the velocity of the approach. In the latter case the angular 
deflection is comparatively small, the velocity of approach 
is largely due to the bodily inward drift, and the vessels come 
together, the impact taking the form of a very oblique and almost 
broadside blow. Under given speed conditions the sheer moment 
appears to attain its maximum value when the bows of the 
smaller vessel are slightly abaft of the beam of the larger vessel, 
the position of maximum shear receding slightly as the lateral 
distance increasés. 

When the bows are in line the force and moment are approxi- 
mately zero. Both forces and moments were measured in the 
experiments, and the detailed results of these were given in 
the paper. 

Forces and moments both diminish rapidly with an increase 
in lateral distance. At distances between one-half and three 
lengths the results show that the moment diminishes very 
approximately as the square of the lateral distance. Theoretical 
considerations indicate that the forces and moments should 
increase with the square of the speed of the vessel. Actually 
the experimental rate of increase is slightly less than this. 
Since the turning moment exerted by the rudder is proportionate 
to the square of the speed, it follows, as was indicated in the 
helm control experiments, that the vessel is somewhat more 
easily controlled against suction forces at high than at low speeds. 
The maximum moments measured in the experiments are such 
as would be controlled by a helm angle of about 14 deg. 

Helm control experiments.—In the first helm control experi- 
ments a rudder having an area of 1 square foot was used on the 
motor boat. This has an area of proportionately about 100 per 
cent. greater than is usual in high-speed going vessels. It was 
anticipated that the effect of this would be to diminish the 
helm angle necessary for control by about the same percentage 
as compared with a large vessel under similar conditions, and 
with a view of testing this point a smaller rudder of 75 square 
inches area was afterwards fitted, and was used in a further 
series of trials. In each run the helms were manipulated so as 
to keep both vessels as near as possible on parallel courses, 
heading for the same distant point, and the helm angle was read 
at intervals of 15 seconds. 

An examination of the results shows that, as indicated by 
the gauge observations, the maximum sheer is experienced 
when the bow of the smaller is a little abaft the beam of the 
larger vessel. The angle diminishes rapidly as the lateral 
distance between the vessels increases, and when these are 
moving at the same speeds (5 knots) and are at a lateral distance 
equal to one length of the smaller vessel, has a maximum value 
of approximately 6 deg. with the larger and 8 deg. with the 
smaller rudder. At a lateral distance of one-half length this 
increased to about 10 deg. with the larger and 14 deg. with the 
smaller rudder. 

It should be noted that in these trials all initial tendency to 
swerve was at once corrected by the helm, and was, in fact, 
anticipated as far as possible. Where such sheer has once been 
initiated, and the vessels are travelling on convergent paths, 
a much greater helm angle is necessary to restore the attracted 
vessel to its original course. 

In experiments in which the helm was kept amidships until 
the two vessels were within one-half length of each other the 
angle necessary to prevent collision with the larger rudder was 
approximately 17 deg. at 5 knots and 23 deg. at 3.6 knots. 
It will thus be seen that twice the amount of helm angle is 
necessary to prevent collision if the boat has commenced to 
sheer in. The experiments indicate that, on the whole, the 
smaller vessel is under better control at the higher than at the 
lower speeds. 

A somewhat surprising feature of the results is the compara- 
tively smeil difference between the control exerted by the two 
rudders when under the influence of inter-action. 

General conclusions.—The greater the difference between the 
speeds of the vessels the smaller is the risk of collision, since 
such a difference reduces the time during which the mutual 
forces are operative, such an effect being much more marked 
when the smaller vessel is the faster. But if the larger vessel 
is the faster, and particularly if her speed is accelerated while 
passing the smaller, the attractive forces are increased to an 
extent which partially, and in some cases entirely, counter 
balances the effect of the reduction in the time during which the 
vessels are in dangerous proximity. It follows that any attempt 


of the larger vessel to draw ahead of the smaller by increasing 
her speed greatly increases the risk of collision, 


On the whole the results of the trials show that, under un- 
favourable circumstances, inter-action is a very real danger to 
navigation, even in deep and open waters. With vessels of the 
relative sizes adopted for the experiments, if the possibility 
of inter-action is realised from the very first, and if all initial 
swerve is prevented by an early application of the helm, there 
would appear to be little danger even at lateral distances 
so small as one-half the length of the smaller vessel, but if this 

ssibility is not realised, and such a swerve has once been 
initiated, a much greater helm angle is necessary to control 
the vessel, and, failing immediate control, collision occurs 
within comparatively few seconds even from astonishingly great 
distances. The importance of this fact is more readily grasped 
when it is realised that with a vessel of, say, 300ft. in length, 
passing a vessel of, say, 900ft. in length, the forces of inter-action 
have to be reckoned with even when the vessels are 1000ft. 
apart laterally, which would be ordinarily considered to be 
giving the larger vessel a very wide and safe berth. 








RAILWAY STATISTICS OF THE UNITED 
STATES. 


THE annual statistical statement has been issued by 
the American Inter-state Commerce Commission, covering 
the year ending with June 30th, 1911. It shows an 
increase over 1910 of 11,000 miles of trackage, but one- 
third of this was in sidings and goods yards. It shows also 
an increase of 2380 locomotives and 69,000 carriages and 
wagons, but there was a decrease of 29,600 in the number 
of employees. In traffic the passengers incteased by 
25,726,600, but the goods decreased by nearly 70 million 
tons. Some of the significant figures of the statistics 
are tabulated below :— 


Miles of railway - 246,124 
» double line .. 23,451 
three to six lines 4,161 
@ yards and sidings 88,973 
Total miles of track... .. .. 362,710 
Number of locomotives, total . . 61,327 
Number in passenger service . . 14,301 
a goods service .. 36,405 
ma shunting service 9324 
Number of carriages re 49,818 
* goods wagons Ay a he 2,195,511 
Me wagons in railway companies 
service Peer 
Locomotives per 1000 miles of line 5 a 
Carriages and wagons per 1000 miles of line 9586 


Locomotives and rolling stock with continuous 


SES. as) os se. 29. co*. ee ne «a SOLee pr eet. 
Locomotives and rolling stock with automatic 
couplings <i Gs ce ob Se 35 AOR ant. 


N —t of employees— 


| ae ee eee ee 1,669,809 
Number per 100 miles of railway 678 
Enginemen ; a” ae das 63,390 
. oar eer 66,376 
Guards and trainmen 181,421 
Maintenance ofway.. .. .. .. . 493,926 
Maintenance of rolling stock .. .. .. 344,112 

Salaries and wages Sha beceet Tics = ree £241,700,000 
Capital— 
Stock .. £1,694,000,000 
Bonds .. £2, 148,000,000 
Total £3 842,000,000 


997,409,882 
33,201,694,699 
1,781,637 ,954 
253,783,701,839 
383 


Passengers carried .. 
Passengers carried one 
Tons of goods carried 
Tons carried one mile 
Tons pertrain-mile .._ . 


mile 


Receipts per passenger per mile 0.50d. 
Receipts per ton per mile ae 0. 38d. 
Passenger revenue per train-mile .. 5s. 5d. 
Goods revenue per train-mile.. .. .. 12s. 
Revenue per train-mile from operation 9s. 4d. 
Working expenses per train-mile .. : 6s. 5d. 
£1573 


Working expenses per mile of railwa 
i 68 .66 per cent. 





Working expenses, percentage of revenue 

Revenue— £ 
Total from operation 558,000,000 
From passengers 131,500,000 
From goods 5a 385,200,000 
From mail... .. 10,200,000 

Working expenses— 
Sara ee lll 
Maintenance of way and structures .. 73,200,000 
Maintenance of locomotives and rolling 

stock a eee — 

Traffic expenses a) ass 12,000,006 
Transportation expenses . . 197,500,000 
General expenses arr 14,700,000 
Unclassified ae 84,000 








EDUCATIONAL INTELLIGENCE. 





Northern Polytechnic Institute, Holloway-road, N., to-night, 
20th inst., at 7. .m., when Mr. R. Graham Keevil, 
A.M. Inst. M.E., M.C.I., the lecturer, will be pleased to 
give full information about the course of instruction. On the 
27th inst., at 7.30 p.m., the first special illustrated lecture will 
be given by Mr. J. 8. E. de Vesian, M. Inst. C.E., M. I. Mech. E. 
(chief of the Hennebique Company), on “‘ Some Recent Typical 
Examples of Ferro-concrete Structures.’ This lecture is open 
to all interested in the subject. 

THE evening classes in Mechanical Engineering at the City 
and Guilds Technical College, Finsbury, begin on October Ist. 
| The lectures of the advanced course, on Tuesday evenings, will 
be given by Prof. Coker during the autumn term on “ Experi- 
mental Engineering.” After Christmas a special course of 
lectures on * The Principles of the Application of Power to Road 
Transport,” will be delivered by Mr. H. E. Wimperis. On 
Friday evenings Mr. Scoble will lecture on the more elementar. 
parts of “‘ Strengths of Materials, Heat Engines, and Hydraulics,” 
and Mr. Graham will give a course of lectures on ‘‘ The Calculus 
for Engineers.’”’ In the Electrical Department the advanced 
course is on Mondays, when Prof. Silvanus P. Thompson will 
lecture on “‘ Dynamo and Motor Design,” and Mr. Catterson 
Smith on “ Alternating Current Motors.’ The first-year course 
is conducted by Prof. Thompson and Mr. Howgrave-Graham on 
Wednesday evenings, and deals with “ Lighting,” ‘‘ Magnetism,” 
and “Electrical Measurements.” The mathematical lectures 
will commence at 7 p.m., and all other lectures at 8 p.m. The 
laboratory and other classes in connection with these courses 
of lectures commence at 6 p.m. 








IN connection with the opening of the session at University 
College, the Provost, the Dean, and the Vice-Dean in the Faculty 
of Engineering will attend from 10 a.m. to 1 p.m. on Monday, 
September 30th, and Tuesday, October Ist, for the purpose of 
giving advice and information to students entering the College. 
Prof. J. A. Fleming will give a public introductory lecture on 
“The Sources of Energy Avuiilable to Man,” on Wednesday, 
October 9th, at 5 p.m. Dr. Dugald Clerk, F.R.S., will preside 
at this lecture. 








EVENING classes to give systematic courses for gas engineers 


eee 


+ 





have been arranged at the West T 1 Instity 
(L.C.C.), Vineent-square. The lectures will be experimentally 
illustrated by gas appliances of the most recent type, and 
workshop and laboratories have been equipped for practical and 
experimental work ; an experimental gas engine and compressors 
have been installed. The session begins on September 23), 








FORTHCOMING ENGAGEMENTS. 


MONDAY, SEPTEMBER 23rp. 





Tue INSTITUTE OF MARINE ENGINEERS.—-58, Romford vad, 
Stratford, E. ‘‘ Modern Developments in the Electro-desosj. 
ton of Metals and Alloys.”” Discussion. 8 p.m. 

WEDNESDAY, SEPTEMBER 25rn. 

Tue INstITUTION OF LocoMOTIVE ENGINEERS.—St. Bride's 
Institute, Bride-lane, E.C. “The Use of Composite Valves 
in Locomotive Operations,” by Mr. Frank A. Wariilay, 
6.45 p.m. 

THURSDAY, SEPTEMBER 26TH. 

ASSOCIATION OF RaILWAY COMPANIES’ SIGNAL Suprryry. 


TENDENTS AND SIGNAL ENGINEERS. —Forty-fifth Conferens« at 


Scarborough. 
SEPTEMBER 25TH AND 26TH. 

THE Institute oF MeEtats,—The Autumn Meeting. 
particulars see page 262 ante. 

WEDNESDAY, THURSDAY anp FRIDAY, SEPTEMBER 
25TH, 26TH AND 27TH. 

Tue Municipat Tramways AssociaTion (Incorporated ),— 
Eleventh Annual Conference at West Ham. residential 
address by Mr. H. E. Blain, tramway manager, West Ham. 
The following papers will be read :—‘‘ Tramway Administration 
by Municipalities: A Retrospect and a Forecast,” by Mr. 
8. C. T. N Di ion to be opened by Mr. C. Higham. 
Discussion on the interim report of the Corrugation Committee, 
Opening speaker, Mr. C. A. King. ‘‘ Tramway Fares and their 
Basis,” by Mr. W. J. McCombe. Discussion to be opened by 
Mr. F. Schofield. 10 a.m. 


SATURDAY, SEPTEMBER 28ru. 

| STEPHENSON SocteTy.—Visit to the Great Northern Railway 

Running Sheds at King’s Cross. Members meet at the Clock, 

| King’s Cross Station, 3.15 p.m. 

| 

| SEPTEMBER 30TH anp OCTOBER Ist, 2Nnp, 3RD, AND 4ru. 
Iron aND STEEL InstITUTE.—Autumn Meeting at Leeds, 

For programme see page 210 ante. 


For 





Neumann 








| 
ee 
|THE IRON, COAL, AND GENERAL TRADES 
| OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


| 
} 
| Strong Raw Iron Market. 
| Pic iron is strong, though smelters appear to be on their 
| guard, lest any undue forcing of the pace should imperil the 
| steady development of the autumn trade. South Staffordshire 
| forge iron is quoted 60s. and upwards, but the minimum must 
| be placed lower, a certain amount of business being done at 
| 58s. to 59s., where negotiators have claims upon the seller. 
| Best all-mine fetches 90s. to 95s., and cold blast 125s. North- 
amptonshire makers ask 62s. to 63s. It is only in special cir- 
| cumstances that any of them are willing to entertain offers 
| below this level. Derbyshire brands are generally held at about 
| 64s,, with variations either way. Smelters are able to plead 
| the high cost of production in justification of their demands, 
| coke costing from 23s. to 24s. Supplies are a. to hand 
rather more freely from the northern centres. Many pig 
| iron producers are in the position of having practically no 
material to sell for early delivery, and they are not desirous of 
committing themselves too far ahead. There is no weakenir 
in the market, price and smelters generally express the belief 
that prices will go still higher before any retrograde movement 
| sets in. They point out that the demand is heavy. 


High Prices for Merchant Iron. 
| Unmarked bars, though they are quietly approximat- 
| ing again to the standard of the list houses, are not considered 
| at all dear by comparison with the position of pig iron. Merchant 
| qualities make £8 5s. to £8 7s. 6d. delivered, at which prices 
they are in steady request. Marked bars are also strong at 
| the £9 10s. standard. The addition of 5s. per ton to the price 
| of North Staffordshire bars has caused no dislocation of the 
| market, since it had been largely anticipated by a gradual 
| appreciation in sympathy with the strengthening of Yorkshire 
and Lancashire bars. The North Staffordshire basis is £8 10s. 


CLassEs to give engineers a sound working knowledge | delivered at ports. 
of reinforced concrete start for the session 1912-13 at the | 


Galvanised Iron Position Improved. 

The improved outlook in the galvanised sheet branch 
has happily proved something more than a transitory spurt. 
Makers have had too much experience of the depressing effect 
of over-competition during the last year or two to place too 
much reliance on the present improvement, but there is a 
perceptible quickening of busi for the time being, and some 
of the neutral markets are less sought after by the United States 
makers. Home manufacturers state that they have sufficient 
orders on their books to keep them fully employed for nearly 
three months ahead. Values have settled on the basis of 
£12 7s. 6d. to £12 10s. for 24 gauge corrugated sheets f.o.b. 
Liverpool. Black sheets make £8 2s. 6d. to £8 7s. 6d. delivered 











in the district. Spelter is dearer, and the price of V.M. sheet 


| zinc has been advanced to £30 2s. 6d. per ton, net cash, f.0.b. 
| Antwerp. The quantity of galvanised sheets expo 


rted last 
month was 55,547 tons, of the value of £738,180, these figures 
comparing with 37,389 tons and £451,490 in the corresponding 
month of last year, and 49,849 tons and £627,674 in August, 
1910. For the completed eight months of this year the outward 


| clearances totalled 402,273 tons of the value of £5,161,81°, 


compared with 407,268 tons and £5,023,511 in the corresponding 
portion of last year. 


Pressure in Steel Trade. 

The pressure in the steel trade continues unabated, 
and consumers, whether of finished or semi-finished material, 
complain of the difficulty of getting deliveries. Angles are 
quoted £7 15s. to £7 17s. 6d., joists £7 5s., and other descriptions 
in proportion. Mild steel bargetts and billets are about £, 
though Bessemer can be bought in some instances down to 
£5 17s. 6d. These prices are not so high as to leave much 
loophole for foreign competition, and the imports are not of 
much magnitude. Best steel sheets realise £8 5s. to £8 10s., 
and some good orders have been placed for strong gauges at £8 
to £8 2s. 6d., district delivery. 


Engineering. 

There is great activity in the nut and bolt, anchor 
and cable and rolling stock industries of the district, and with 
bridge builders and engineers busy in all departments, the 
local consumption of materia] is very heavy. 
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Wages in the Tube Trade. 

The lock-out in the Scotch wrought iron tube trade 
is leading to some amount of labour disaffection at certain of 
the Staffordshire works. Indeed, prior to the strike over the 
border, the operatives at some of the Black Country establish- 
ments had exhibited a certain degree of restlessness, and in 
«ome eases had given notice for a wages advance. Some of 
the proposals have been quite extravagant. This has been 
p iticularly so at one of the largest works at Walsall, the firm 
ulfected being one of the most powerful in the industry. It is 
understood that the employers met the notice with a blank 
refusal, and it was only by the exercise of immediate resoluteness 
that the men were persuaded to moderate their demands. It 
is hoped that by an adherence to this spirit of comparative 
independence by ‘the employers at other works any serious 
trouble in Staffordshire will be avoided. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Still Rising. 

Tue attendance on the Iron Exchange was well up to 
the average. The market continues strong and pig iron and 
all classes showed an advance. Warrants are fluctuating 
greatly, and it is hard to gauge the position for any length of time. 
Without doubt this state of affairs is due to speculation. Buyers 
are having great difficulty in obtaining supplies. Finished iron 
and steel ruled firm. Sheet lead maintains full rates. English 
tin ingots dearer. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 70s. to 70s. 6d.; 
Staffordshire, 70s. to 70s. 6d.; Derbyshire, 70s. 6d.; Northamp- 
tonshire, 71s.; Middlesbrough, open brands, 77s. 4d. Scotch : 
Gartsherrie, 80s. 6d. to 81s.; Glengarnock, 78s.; Eglinton, 
7s. 6d. to 77s. 9d.; Summerlee, 76s, 6d., delivered Manchester. 
West Coast hematite, 82s. 6d. to 83s., f.o.t. Delivered Heysham: 
Gartsherrie, 78s. 6d. to 79s.; Glengarnock, 76s.; Eglinton, 
74s. 6d. to 75s. 9d.; Summerlee, 74s. 6d. Delivered Preston : 
Gartsherrie, 79s. 6d. to 80s.; Glengarnock, 77s.; Eglinton, 
75s. 6d. to 76s. 9d.; Summerlee, 75s. 6d. Finished iron: Bars, 
£8 10s.; hoops, £8 12s. 6d.; sheets, £9 5s. Steel: Bars, £8 2s. 6d. 
to £8 7s. 6d.; Lancashire hoops, £8 12s. 6d.; Staffordshire ditto, 
£8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; boiler plates, 
£9 5s, to £9 10s.; plates for tank, girder, and bridge work, 
£8 7s. 6d. to £8 12s. 6d.; English billets, £6 5s. to £6 10s.; foreign 
ditto, £5 15s. to £5 17s, 6d.; cold drawn steel, £10 5s. to £10 15s. 
Copper: Sheets, £95; tough ingots, £84 10s. to £84 15s.; best 
selected, £84 15s. to £85 per ton; copper tubes, 114d.; brass 
tubes, 9$d.; brazed brass tubes, 104d.; rolled brass, 84d.; 
brass wire, 8§d. to 8}d.; brass turning rods, 8}d. to 84d.; alee 
metal, 7jd. to 7.4d. per pound. Sheet lead, £27 10s. per ton. 
English tin ingots higher, £229 per ton. Auminium, £80 per. 
ton. 


The Lancashire Coal Trade. 

The market was rather quieter generally, although 
house coal was quoted a shade higher in view of winter prices, 
which may or may not come into operation shortly. In slack 
and shipping demand the feeling was fairly good. 


Strike of Engineer Apprentices. 

The engineering trades in this district are being put to 
considerable inconvenience by the strike of apprentices which 
has grown to one of serious dimensions since my last note on 
the subject. There are now probably between two and three 
thousand apprentices out of work. They represent practically 
the whole of the juvenile labour of some twenty-five to thirty 
firms, and the strike movement is still growing. The appren- 
tices demand an increase of wages all round of ls. per week on 
account of the Government Insurance taxes. This amounts to 
from 10d. to Is. Id. per head, of which the employers pay one- 
half. If therefore,, the firms have to concede a further Is. per 
week to the apprentices the Insurance Act will be equivalent to 
@ tax of Is. 6d. per week per apprentice on the average, a serious 
item to firms which employ several hundreds of youths. In the 
hope of raising money to carry on the strike the youths are 
making a special appeal to trade unionists in the district for 
support. Most of the firms affected are members of the Engi- 
neering Employers’ Federation, and refuse to comply with this 
new demand. 


Barrow-in-Furness, Thursday. 
Hematites. 

’ Business in the hematite pig iron trade is exceedingly 
brisk. On every hand there is a full inquiry for iron, and orders 
are coming to hand for good tonnages of metal. On local 
account there is plenty of iron wanted by steel makers, and at 
Barrow and the Moss Bay works good and regular supplies are 
being dealt with. On general account there, iron wanted 
shows signs of expansion, and even with the increased output 
prompt deliveries of metal are not so easy to get. Prices are, 
naturally, higher, and now makers are quoting 84s. per ton net 
fo.b. for parcels of mixed numbers of Bessemer iron. For 
special classes of iron, for which there is a full demand, about 
86s. per ton and higher is quoted. In the warrant market values 
have been on ‘the increase, and now sellers are quoting 82s. 
per ton net cash. The stores of warrant iron are well held, and 
represent just over 33,000 tons. 


Iron Ore. 

: The iron ore trade is very busy. On every hand there 
1S great activity, and the whole of the ore raised is put into 
prompt use, the output being heavier than has been the case 
for a long time past. At the same time there is a very good 
demand for Spanish ores. These are used at every ironworks 
in the district, and regular supplies are arriving at West Coast 
ports. For good average sorts of native ore, the current price 
1s 18s. 6d. per ton, and the best classes of ore are firm at 26s. 6d. 
per ton net at mines. Spanish ores are being delivered at works 
at 22s, 6d. per ton, and there is every chance of this price going 
up very shortly, 


Steel. 


7 The steel trade is very busy. At the Barrow Steel 
Works the rail mills are maintaining a large output of rails for 
home and overseas buyers. Regular shipments are being made 
trom Barrow to the Mersey River. The plate mill at Barrow is 
busily employed, and likely to remain so, and there is activity 
at the smaller mills on tin bars, hoops, billets, &e. At Working- 
ton the rail mills present a busy scene, and the tire and axle 
departments are well employed. New business is plentiful, 
and for rails there is a steady demand, with heavy sections 
quoted at £6 10s. to £6 12s. 6d. per ton. The current value of 
steel ship plates is £8 5s., and boiler plates are at £8 15s. to £9 
per ton. Tin bars are at £6 and billets at £6 2s. 6d., with hoops 
at £8 5s. per ton. 


Shipbuilding and Engineering. 
- These trades are very busy in every department. 
No new orders are to hand. : r Ati: ; 
Fuel. 
There is an increasing demand for coal and good steam 





sorts from Lancashire or Yorkshire pits are quoted at 13s. 6d. 
to 17s. 6d. per ton, Coke is in very full demand at 27s, 6d. 
per ton, delivered for East Coast sorts, and Welsh coke is at 27s. 
per ton delivered. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig tron. 

Very considerable briskness continues to characterise 
the Cleveland pig iron trade. The furnaces are working at 
full pressure, but still the production is inadequate and there 
is ground for fear that something approaching a famine in pig 
iron will be experienced in the spring. Producers have no 
stocks, and, in fact, many of them are still in arrears with 
deliveries. Practically the only stock available to assist in 
meeting current requirements is the Cleveland iron in the 
public warrant stores, and that promises to be practically 
absorbed within the next few months. German and American 
manufacturers are also reported to be at the limit of their pro- 
ductive capacity, and with the demand both on home and 
foreign account unabated, the opinion is freely expressed that 
the high-water mark in the price of Cleveland pig has not yet 
been reached. At the close of the market on Wednesday the 
general quotation for No. 3 G.M.B. Cleveland pig iron was 
67s. 10$d. for early delivery. No. 1 has been advanced to 
72s. 104d., No. 4 foundry and No. 4 forge each to 67s. 6d., and 
mottled and white iron each to 67s., all for early delivery. 
The closing price of warrants was 67s. 74d. cash buyers. 


Hematite Pig Iron. 

The condition of the hematite pig iron trade on the North- 
East Coast is one of great steadiness, and there is every pros- 
pect of a busy state of affairs for some time to come. The 
demand is exceptionally heavy, as may be expected when the 
shipbuilding industry, upon which hematite iron largely depends, 
is so prosperous, and promises to be so for the next two years. 
The production is higher than ever before reported in this dis- 
trict. There is no speculation in hematite such as is often 
experienced in Cleveland pig iron, and the market is ruled 
entirely by legitimate business. Producers are in a very firm 
position. There are no stocks upon which to draw, either with 
makers or in the public warrant stores, and this accounts in 
a great measure for the steadiness with which prices have 
advanced. The rise has continued without interruption for 
the last seven months, during which quotations have gone 
up 13s. 6d. per ton, and are better than have been reported for 
five years. The price of mixed numbers is now up to 80s., 
mostly for forward delivery, and several sales at that figure 
were reported at the weekly market. Owing to pressure of 
demand, prompt iron is very difficult to obtain, and in one case 
as much as §2s. was named for next year’s delivery. 


Iron-making Materials. 

There has been more movement in the foreign ore 
market, though consumers are still inclined to hold off in view 
of the present high prices. The activity in the hematite trade 
is, however, having its inevitable effect, and inquiries for ore 
are now coming in more freely. Prices are based on 23s. ex 
ship Tees for Rubio of 50 per cent. quality. The imports of 
foreign ore to Teesside are exceptionally heavy, averaging 
about 8000 tons per working day. The price of coke is steadily 
advancing, and up to 23s. has now to be paid for medium 
blast furnace qualities. ; 


Manufactured Iron and Steel. 

The present activity in the manufactured iron and steel 
trades is without precedent. Producers are working at top 
pressure, and their utmost efforts to satisfy requirements are 
unsuccessful. There is great pressure for delivery, and very 
substantial inquiries continue to be made, but, as a rule, would-be 
buyers are anxious to place orders for something like early 
delivery, and this is all but impossible. Several leading manu- 
facturers are too busy to entertain offers for delivery within 
eighteen months. Quotations all round show a marked upward 
tendency. Those of steel strip and steel hoops have been 
raised by 7s. 6d., and this is expected to be followed very shortly 
by advances for other descriptions. Common bars are £8 5s.; 
best bars, £8 12s. 6d.; best best bars, £9: iron ship plates, £8 ; 
iron boiler plates, £8 12s. 6d.; iron girder plates, £8 2s. 6d.; 
iron ship angles, £8 5s.; iron ship rivets, £9 10s.; steel bars 
(basic), £8; steel bars (Siemens), £8 5s. to £8 10s.; steel ship 
plates, £8; steel ship angles, £7 7s. 6d.; steel boiler plates, 
£8 15s.; steel strip, £8 ; steel hoops, £8 2s. 6d.; and steel joists, 
£7 2s. 6d. to £7 5s., all less the customary 2} per cent. discount. 
Cast iron columns are £6 15s.; cast iron railway chairs, £4 7s. 6d.; 
light iron rails, £6 15s.; heavy steel rails, £6 12s. 6d.; and steel 
railway sleepers, £7, all net at works. Iron and steel galvanised 
corrugated sheets, 24 gauge, in bundles, stand at £12 10s. f o.b., 
less 4 per cent. 


Coal and Coke. 

There is a full volume of inquiry in circulation on the 
coal market, but prompt business is seriously held in check 
by the scarcity of prompt tonnage and high rate of freights. 
Many pits are only kept going by the most careful manceuvring, 
and, consequently, there is a considerable amount of spot coal 
to be obtained, and for which buyers with definite spot tonnage 
are enabled to secure very substantial discounts, some brands 
conceding as far as Is. reduction, but, of course, this position 
only applies to absolutely spot buyers. There has been a sub- 
stantial inquiry for October and to the end of the year. A large 
number of transactions have been closed, and in all cases prices 
are fully maintained. Best steams for forward are fully 13s. 9d., 
but for spot as low as 13s. 3d..is acceptable.: Seconds are at 
12s. 3d. for October and onwards, but for spot loading Ils. 3d. 
is stated to have been accepted. Best gas coals rule at 12s. 6d. 
for prompt and 12s. 9d. for forward delivery. The bunker coal 
position keeps strong, and inquiry is still good both for prompt 
and forward delivery. Good ordinary bunkers are 12s. to 
12s. 3d., and best 12s. 9d. The demand for coke is in excess 
of the supply. ‘The prices have become very stiff; in fact, 
24s. to 25s. has now to be paid for best foundry coke. Furnace 
coke is at 21s. 


Shipbuilding. 

There is considerable activity in the great shipbuilding 
yards on the North-East Coast, and the work in course of con- 
struction and booked guarantees that this state of affairs will 
be experienced for well-nigh two years’ Builders cannot 
guarantee delivery of any further tonnage for many months, 
but yet there are good inquiries for shipping. Wm. Harkess 
and Son, of Middlesbrough, have booked an order for a large 
coasting steamer for an American firm. The engineering works 
are also fully employed. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


General State of Trade. 
WERE it not that one cannot help an occasional reflec- 
tion on the reaction which is certain to follow the present boom, 
there would be nothing but congratulation on the prevailing 





trade conditions. All the large firms east and west of the city, 
but especially those engaged in the heavy industries, continue 
to be exceptionally busy, there being plenty of work for a long 
time to come in all branches. The rush in the armament works 
has, of course, made its influence felt amongst engineers generally 
and all are now sharing in the “‘ good times.” Regarding other 
departments, orders in hand for railway material include specifi- 
cations for both home and colonial lines, whilst engineering 
requirements are also for home and colonial customers, with a 
fair sprinkling of continental busi Firms in the tool steel 
and file trade are at full pressure. Makers of armament plate 
and large forgings are chiefly engaged on orders received some 
time ago, whilst new orders continue to come in. Naturally the 
exigencies of trade have created a big demand for both West 
and East Coast hematite, and prices continue firm. East Coast 
ranges from 85s. to 90s., and West Coast from 93s. to 96s. deli- 
vered in Sheffield. 


A Pig Iron Famine. 

In Lincolnshire pig iron the outlook is not at all re- 
assuring. There are practically no more furnaces available in 
the Sheffield district, nor for that matter in Lincolnshire either, 
yet the demand still goes on. Work is not likely to decrease 
this year, at any rate, and with the demand thus maintained at 
high pressure a pig iron famine is at no great distance. The 
quotations on day stood: No. 3 foundry, 66s.; forge, 
65s.; basic, 67s.; delivered in Sheffield. The advance which 
these prices represent will be seen from the fact that at the close 
of 1910 forge was quoted at 46s. 6d. at the works. Most of the 
large firms are fairly well bought, and though the demand con- 
tinues very brisk, the high prices are bound sooner or later to act 
as a deterrent to buying. 











Scrap Steel. 

Since the beginning of the month steel scrap sales have 
increased pact aie and prices have relatively hardened. 
Stocks, however, are still heavy. In scrap iron the supply is 
apparently fairly meeting the demand, and in the various alloys 
of steel there is little change to report in the position in Sheffield. 
Orders are being freely booked at the bar iron works and small * 
jobbing foundries have work enough in hand to keep them going 
for months. 


Miscellaneous. 

Makers of motor vehicles of the commercial variety 
report that it will be almost spring before they are able to clear 
their books of present orders, and in the silver and electro-plate 
works Christmas is casting its shadow before it in the shape of a 
rush to get new patterns on the market, the pro ts of a brisk 
trade being excellent. A similarly promising outlook is reported 
by cutlers and pearl cutters, despite a big advance in the cost of 
pearl. 


A Military Contract. 

One of the most interesting Sheffield contracts since 
my last letter is that just completed by Moorwood’s, Limited, 
for the equipment of the kitchens, cook-houses, &c., of large 
cavalry and infantry barracks which were recently erected 
at Arbassia, Cairo. Many troops are now quartered at Arbassia, 
and the installation is, consequently, an extensive one, including 
twelve large ranges, numerous boilers, boiling pans, steamers, 
dish and plate washing machines, and potato-peeling and wash- 
ing machines. 


Powerful Slab Shears. 

At their Norfolk Bridge Works Davy Brothers, Limited, 
are just now engaged on some exceptionally heavy slab shears 
for cutting slabs 5ft. 6in. wide and up to a thickness of 24in. 
These shears embody many new features, and are worked by a 
duplex steam hydraulic intensifier with automatic controlling 
gear under Holmes and Davy’s patents. 


Coal Prices. 

As the shipping season draws nearer to its close prices 
of steam coal are becoming firmer ; but, although in the South 
Yorkshire district the tonnage going for shipment is at the 
moment comparatively a large one, it is in reality far less than 
would have been the case had there been a plentiful supply of 
boats at ports during the season. Indeed, had there been an 
ample supply of carrying tonnage, the extra demands would 
undoubtedly have resulted in prices being higher than they are 
to-day. It is well known that many of the large continental 
buyers have not yet obtained anything like their usual tonnage 
of steam coals from this country, chiefly owing to the reason 
already given, and it is quite possible that shipments arranged 
for under contracts to the end of October will be extended to 
the end of the year. The demand for industrial consumption, 
especially in the local trades, is at the very maximum, and there 
is every prospect of it being maintained for some time, as many 
of the large manufacturers are arranging contracts for a further 
period of six months at present prices, and, obviously, they 
would not do so unless well placed for orders. In most cases 
present prices are higher than for contracts made in June. 
Generally speaking, few collieries have any weight of “‘ free ”’ 
coal to place on the market, but middlemen not sold forward 
are able to undersell collieries and make a good-profit. Current 
quotations per ton at the pits are :—Best South Forkshire hards, 
12s. to 13s.; best Derbyshire, lls. 6d. to 12s.; second quality, 
10s. 6d. to lls. 6d.; steam cobbles, 10s. to 10s. 6d.; steam nuts, 
9s. 6d. to 10s. 6d. Coke prices are very firm, 17s. 6d. being 
freely offered for beehive and best patent coke. 


New Residual Installation. 

The directors of the Waleswood Colliery Company, 
Limited, whose pits are near Sheffield, have decided, I under- 
stand, to put down an installation of thirty by-product recovery 
coke ovens. The large number of this class of coke ovens 
that have been built during the last few years have taken a 
enormous tonnage of bituminous slacks off the market, and 
with present values of coke, tar, and—what is the most valuable 
residual—sulphate of ammonia, which is now about £14 per ton, 
capital outlay in this direction must be giving a highly satis- 
factory return. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Further Advance in Warrants. 

THERE was a further very decided upward movement 
in pig iron warrants on Glasgow Exchange this week. No 
change of any importance had occurred in the state of trade, 
and some of the reports from abroad were, if anything, hardly 
so encouraging ; but the demand for Cleveland warrants was 
comparatively strong ; and as holders were by no means ready 
sellers, decidedly higher prices had to be paid. In the first two 
days of the week, the cash price rose 2s. per ton, while month 
iron advanced 2s. 6d., and three months 2s. 14d. Cleveland 
warrants sold from 65s. 84d. to 67s. 103d. cash, 66s. 3d. to 68s. 8d. 
one month, and 66s. 74d. to 68s. 8d. three months. Trans- 
actions have also taken place in this class of iron since last report 
at 66s. 9d. for delivery in twenty-six days, 66s. ld. twenty-seven 
days, 66s. 8d. for November 30th, 67s. 24d. eleven days, 67s. Lid. 
nine days, and 68s. 43d. for December llth. As warrants are 
now about I4s. per ton higher than at the beginning of June, 
consumers have to consider whether they ought to purchase 
now or defer for some time in the hope of a reaction taking 
place. The speculative element has now entered somewhat 
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fully into the business, and therefore it becomes increasingly 
difficult to forecast how much higher the advance is likely to be 
carried. For urgent necessities iron has to be bought, and 
both the legitimate and speculative d ds combine to support 
the market. There has been a considerable decrease in the 
imports of Cleveland iron into Scotland, and it becomes a ques- 
tion with users whether they ought to purchase English or 
Scotch pigs, seeing that with the freight added there is now 
comparatively little difference between the cost of Cleveland 
and G.M.B. Scotch iren. 


Scotch Pig Iron Trade. 

A good steady business is being done in the ordinary 
and special brands of Scotch pig iron. The activity is mainly 
in the home departments of the trade, the shipments being not 
quite up to the mark. Since the beginning of the year the ship- 
ments show a decrease of 12,000 tons, compared with the quan- 
tity despatched in the corresponding period of 1911. The output 
s maintained, and it is believed that its equivalent is entirely 
going into consumption. There are 47 furnaces making hematite, 
37 ordinary and special brands, and four basic iron, the total 
of 88 furnaces thus in operation in Scotland comparing with 
83 at this time last year. The prices have again been advanced, 
but they have not kept pace with those of warrants. G.M.B. 
iron has risen since the beginning of June 8s. 6d., and special 
brands 6s. 6d. to 8s. in the same time, compared with a rise of 
about 14s. in Cleveland warrants. Govan and Monkland are 
quoted f.a.s, at Glasgow, Nos. 1, 72s. 6d.; Nos. 3, 71s.; Carnbroe, 
No. 1, 77s.; No. 3, 73s.; Calder, No. 1, 78s. 6d.; No. 3, 73s. 6d.; 
Clyde, No. 1, 79s.; No. 3, 74s.; Gartsherrie and Summerlee, 
Nos. 1, 80s.; Nos. 3, 75s.; Langloan, No. 1, 80s. 6d.; No. 3, 
75s. 6d.; Coltness, No. 1, 96s.; No. 3, 78s.; Eglinton, at 
Ardrossan or Troon, No. 1, 72s.; No. 3, 71s.; Glengarnock, at 
Ardrossan, No. 1, 8ls.; No. 3, 76s.; Dalmellington, at Ayr, 
No. 1, 748; No. 3, 72s.; Shotts, at Leith, No. 1, 79s.; No. 3, 
74s.; Carron, at Grangemouth, No. 1, 80s.; No. 3, 75s. per ton. 
It is now reported that on account of the continued advance 
in warrants, American pig iron can be—profitably to the con- 
sumer—sent to Italian rts, and some purchases for that 
purpose are said to have Sean made. 


The Hematite Trade. 

The d d for h tite pig iron appears to be 
improving. Larger quantities of Cumberland warrants have 
been purchased this week in Glasgow market, the prices advancing 
to 81s. 1}d. cash and 82s. 6d. three months, at both of which 
figures business has been done. Some 2000 tons changed hands 
at the last-named figures. Scotch hematite for present delivery 
has been raised Is. 6d., merchants now quoting 82s. 6d. for 
delivery at West of Scotland Steel Works. But for the great 
quantities of scrap available at comparatively cheap prices, 
hematite would have by this time commanded materially 
higher rates. 


Finished Iron and Steel. 

Since the amalgamation of the finished iron producing 
firms of the West of Scotland in the early part of the summer 
the combine has enjoyed a run of unbroken prosperity so far 
as the amount of work available is concerned. The trade is 
one which in the past has been subject to vicissitude. At one 
time busi had b so poor that the very extinction of 
the industry was actually contemplated in view of the great 
advance that was being made in steel, and in recent times 
business has not infrequently been unsatisfactory. What has 
greatly tended to improve the situation at present is the almost 
complete absence of foreign competition. Wherever vessels 
go from the Clyde there has been a tendency for the business in 
malleable iron to grow. The home trade has lately been quite 
active. Business has so far, and for some time, been on the 
basis of £8 2s. 6d. for crown bars, less the usual 5 per cent. dis- 
count, and before any further advance takes effect buyers are 
likely, as in the past, to be allowed the opportunity of placing 
orders at present rates. There is no abatement of activity 
in the steel trade. It has been impossible to supply shipbuildin 
steel to the extent of the requirements of shipbuilders, an 
complaints are now heard that the construction of vessels is 
being delayed in consequence. The works are all fully occupied, 
and the orders in hand will keep them going in most cases for a 
considerable time. New business is quiet, but there are inquiries 
for shipment to various foreign countries and the Colonies. 
Siemens steel angles are quoted £7 15s., ship plates £8 2s. 6d., 
bars £8, and boiler plates £8 17s. 6d., all less 5 per cent. discount 
for Clyde delivery. 


The Coal Trade. 

There has been a quiet business in steam coal, and also 
rather less life in the better qualities of house coal for ship- 
ment. A strong demand is experienced for splint coal and nuts, 
and house coal for home use is in more active request. There 
is no change this week in coal prices. 




















WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Cardiff : State of the Coal Trade. 

Tuts in the past week indicated a more hopeful con- 
dition, chiefly from the fact of a freer arrival when compared with 
that of a fortnight ago. But it was the confident opinion of 
good critics of the situation that the market for large steam coal 
was without improvement, as the steamers available remained 
quite inadequate to meet the needs of shippers. The continued 
advance of freights had their usual restrictive influence upon 
fresh dealings. All descriptions of large were affected by the 
adverse conditions of the moment, while the same factors that 
were keep ng large sorts cheap were having a stiffening influence 
upon smalls, recent pit stoppages having shortened supplies 
materially. 


The Colliers Claim an Advance. 

The Coal Consultation Committee decided on Tuesday, 
after holding numerous meetings, that it was impossible to 
grant the increase of 5 per cent. asked for owing to the increased 
cost of working the mines by reason of recent legislation. Con- 
ference adjourned to October 10th. 


Latest : Cardiff, September 17th. 

No change in material condition; tonnage arriving on 
a heavier scale. Supplies of large still excessive. Prices with- 
out improvement for early delivery. Monmouthshire large 
steam not very busy ; smalls firm. In house coals, patent fuel, 
and coke little movement. Pitwood in excess of demand and 
at low figure. Quotations: Best Admiralty large steam, 
l6s. 9d. to 17s. 3d.; best seconds, 16s. to 16s. 6d.; seconds, 
15s. 3d. to 15s. 9d.; ordinaries, 14s. 6d. to 15s.; best drys, 16s. 
to 17s.; ordinary drys, 14s. to 14s. 9d.; best bunker smalls, 
10s. 6d. to 10s. 9d.; best ordinaries, 10s. to 10s. 6d.; cargo smalls, 
8s. 9d. to 9s. 3d.; inferiors, 8s. to 8s. 6d.; washed smalls, 10s. 6d. 
to lls. Best Monmouthshire black vein, large, 15s. 3d. to 
lds. 6d.; ordinary Western, 14s. 3d. to 14s. 9d.; best Eastern 
Valleys, 13s. 9d. to 14s. 3d.; seconds, 13s. 6d. to 13s. 9d. Bitu- 
minous : Best house, 18s. to 18s. 3d.; good house, 17s. to 17s. 3d.; 
No. 3 Rhondda, 16s. 6d. to 17s. 6d.; smalls, 12s. to 12s. 6d.; 
No. 2 Rhondda, large, 12s. to 12s. 6d.; through, 10s. 6d. to 11s.; 
No. 2 smalls, 8s. to 8s. 6d. Patent fuel, 18s. to 18s. 6d. Coke: 
Special foundry, 27s. to 29s.; good foundry, 22s. to 25s.; furnace, 
19s, to 21s. Pitwood, 22s. to 22s. 6d, 





Newport (Mon.). 

Last week’s shipments were disappointing, though con- 
ditions were again quiet and unsteady. Latest: Supplies stall 
excessive and being offered on easy terms to spot buyers. Smalls 
firm. Little fresh to note in other branches. Pitwood weak. 
Best Ne t black vein, large, 15s. to 15s. 3d.; Western, 14s. 
to 14s. Gd: Eastern, lds. 6d. to 16s.; other sorts, 13s. 3d. to 
13s. 6d.; best smalls, 9s. to 9s. 6d.; seconds, 8s. to 9s. Bitu- 
minous: Best house, 17s. to 17s. 6d.; seconds, 16s. to 16s. 6d. 
Patent fuel, 17s. 6d. to 18s. Pitwood, 22s. to 23s. 


Swansea, September 16th. 

Undertone of the anthracite market weaker owing to 
tonnage supplies being still below demand and difficult to obtain 
at high rates now ruling. Swansea Valley large offered for 
immediate delivery at less than current prices. Red vein 
steady. Machine-made nuts and cobbles a shade easier, also 
rubbly culm, but duff firm. In steam coal, market firm for 
small steams; large weaker. Anthracite coal: Best malting 
coal, 23s. to 25s. net ; seconds, 20s. to 22s. 6d. net ; big vein large, 
17s. to 19s., less 2} ; red vein large, 13s. 6d. to 14s. 6d., less 24; 
machine-made cobbles, 23s. to 24s. net ; Paris nuts, 23s. 6d. to 
26s. 6d. net ; French nuts, 23s. 6d. to 26s. 6d. net ; German nuts, 
23s. 6d. to 26s. 6d. net ; beans, 21s. to 23s. 9d. net ; machine-made 
large peas, 13s. to 14s. 6d. net ; rubbly culm, 7s. 3d. to 8s. 9d., less 
24; duff, 4s. 9d. to 5s. 6d. net. Steam coal: Best large, 18s. to 19s., 
less 2}; seconds, 14s. 6d. to 15s. 3d., less 24 ; bunkers, 10s. 9d. 
to lis. 6d., less 2}; small, 9s. 3d. to 15s. 9d., less 2}. Bitu- 
minous: No. 3 Rhondda, large, 17s. 6d. to 18s. 6d., less 24; 
through, lés. to 16s. 6d., less 2$; small, 12s 6d. to 13s. 3d., less 
24; No. 2 Rhondda, large, l4s. to 15s. 6d., less 24; through, 
10s. 9d. to lls. 6d., less 24; small, 9s. 3d. to 10s. 6d., less 2}. 
Patent fuel, 17s. 6d. to 18s. 6d., less 2}. 


The Iron and Steel Trades. 

It is gratifying to record that amongst much that is 
unsatisfactory the works at Dowlais have now fallen into their 
old normal state of activity. All departments last week were 
in a very brisk condition, the blast furnaces turning out a large 
tonnage of raw pig and molten metal for the Bessemer and the 
Siemens furnaces. The mills were fully employed for six days and 
nights. The Goat Mill turned out tin plate blooms and various 
orders of steel rails of heavy sections. A large number of steel 
sleepers was also despatched. The Big Mill was chiefly occu- 
pied with short lengths of light rails for underground and for 
colliery tipping, including fish and sole plates. Locomotive and 
mechanical shops busy. Quotations: Pig iron: Hematite 
mixed numbers, 81s. 9d. cash and 82s. ld. month; Middles- 
brough, 67s. 8d. cash, 68s. month; Scotch, 74s. 1}d. cash, 
74s. 54d. month; Welsh hematite, 82s. to 83s. 6d. d.d.; East 
Coast hematite, 82s. c.i.f.; West Coast, 82s. c.i.f. Steel bars: 
Siemens, £5 15s. to £5 17s. 6d.; Bessemer, £5 15s.; heavy sec- 
tions, £6 7s. 6d. to £6 10s.; light, £6 10s. to £6 15. Iron ore 
21s. to 22s. Rubio. 


Tin-plate. 

Prospects continued up to fullest expectations, and 
very full employment is the order of the day. Every bar rolling 
mill is working to its full capacity. The views of Mr. F. W. 
Gilbertson, as expressed at the Chamber of Commerce meeting, 
on the American rebate loss have been widely discussed, not only 
amongst employers, but also by the working man. An improve- 
ment is to be noted in the sheet trade, six more tin plate mills 
being in ‘operation. Quotations: Ordinary sheets, 15s. to 
lds. 3d.; C.A. roofing sheets, 30g., £9 10s.; big sheets for gal- 
vanising, 30g., £9 10s.; galvanised sheets, 24g., £12 5s.; finished 
black plates, £11 10s. Block tin, £225 15s. cash, £222 15s. three 
months. Other quotations: Copper £78 7s. 6d., £79 5s. three 
months. Lead: English £23 10s.; Spanish, £22 15s. Spelter, 
£27 per ton. Silver, 29,),d. per ounce. 








CATALOGUES. 


“X. L.” Exectric Company, Limited, Waldorf House, 
Aldwych, London.—This firm has sent us a pamphlet dealing 
with time switches. 

James KEITH AND Co., Limited, Farringdon-avenue, London, 
E.C.—An interesting little book sent to us by this firm deals 
with the Keith light, and gives some useful information concern- 
ing the cost and so forth. 

Hicx-Dieset Or Enotnes, Limited, 11, Queen Victoria- 
street, London, E.C.—This is an interesting publication i!lus- 
trating and describing Diesel engines. Drawings are given 
which enable the ler to understand the functions of the 
various parts of engines of this type. 

GrorGE W. GooDCHILD AND PaRTNER, 30 and 32, Farringdon- 
road, London, E.C.—A new publication sent to us by this firm 
is entitled ‘* Notes on Threading Tools and Their Upkeep.” 
This is a publication which should interest works managers, 
tool-room foremen, and all interested in the upkeep of engineers’ 
tools. 

LANCASTER AND TONGE, Limited, Pendleton, Manchester.— 
This little book is devoted to pistons, piston rings, and piston 
valves. All piston rings made by this firm, we note, are still 
made of cast iron of a special mixture containing cold blast 
iron and hematite, giving a tensile strength of 20 tons per square 
inch. 

MERRYWEATHER AND Sons, Limited, Greenwich-road, S.E.— 
A pamphlet sent to us by this firm deals with Merryweather’s 
“Valiant ” steam pump. This is claimed to be the lightest 
and most portable steam pumping machine ever invented. 
Many illustrations are given showing this pump in various 
classes of service. 

Ho.tpswortsH AND Sons, Limited, Croft Boiler Works, Brad- 
ford.—This is a catalogue entitled ‘‘ High-class Boilers.” It 
contains particulars and illustrations of various classes of boilers 
which this firm manufactures. Di ions, capacities, &c., 
are given in tabular form. The catalogue also deals with 
brick hardening chambers, oil separators, tanks, &c. 

RoBEeRT WARNER AND Co., Limited, Walton-on-the-Naze, 
Sussex.—A well-got-up catalogue sent to us by this firm has 
reference to triple-ram pumps. It gives prices, particulars, and 
illustrations of horizontal and vertical triple-ram pumps and 
horizontal double-acting pumps. Dimensions, capacities, ship- 
ping measurements, prices, and code words are given in tabular 
form. 

ScHAFFER AND BUDENBERG, Limited, Manchester.—Cata- 
logue Section 19, Indicators. This list gives full particulars 
of all indicators, &c., including the ordinary Thompson and 
Richards patterns. Among the specia! appliances are indicators 
for gas; petrol, and oil engines, reducing gears, and accessories. 
The book contains some useful information and instructions 
for using indicators. 

“* VALUABLE Graphite Products ” is the title of a little book 
sent to us by the Joseph Dixon Crucible Company, Jersey City, 
N.J., U.S.A. It deals with Dixon’s Ticonderoga flake graphite, 
the special advantages of Dixon’s graphite greases, heavy 
graphite machine grease, water-proof grease, graphite cup 
greases, everlasting graphite axle grease, graphite pipe joint 
compound, traction belt dressing and leather preservative, 
solid belt dressing, stove cement, silica graphite paint, pencils 
and crayons, carpenters’ pencils, plumbago crucibles, graphite 
dynamo and motor brushes, &ce. 








W. H. Bartey anv Co., Limited, Salford, Manchester,— 
List No. 112 sent us by this firm is devoted exclusively to tho 
Davidson steam pump, which has been made at the Alhion 
Works for twenty-five years. Recently certain improvements 
have been made in the valve motion of the steam cylindor 
rendering it particularly suitable for high pressures an super. 
heated steam. The Davidson pump is made for all kinds of 
duties, including boiler feeding, syrup pumping, mine pumpinc, 
hydraulic work, &c. The book is well illustrated with sectic), | 
and photographic views. From the same firm we have receiy«{ 
a pamphlet (No. 1412) on ‘* Small Air Compressors ”’ construc: od 
according to the Késter patents. 

Avex. CHAPLIN AND Co., Limited, Helen-street, Gov)», 
Glasgow.—A well-compiled catalogue on cranes has reached \\s- 
It illustrates a few of the electric, steam, hydraulic, and hw)).|. 

wer cranes the firm has built. From the introduction \» 
earn that over 3100 of the firm’s cranes are now at work, so:i6 
of the users being the Admiralty, War-office, colonial a: 
foreign Governments, the principal corporate bodies, docks, 
harbours, shipbuilding yards, engineering establishments, s{ 00! 
works, and steamship companies, &c., both at home and abroad, 
We also learn that since the last catalogue was issued the firm 
has made various additions and improvements in its cranes, 
At the end of the publication a long list of users of Chapli)'s 
cranes is given. 

R. Licxtey anp Co., Limited, 141, West George-strect, 
Glasgow.—A catalogue forwarded to us by this firm illustra(os 
and describes apres patented double davits. These con.ist 
of an ordinary ship’s davit with a smaller one attached to it by 
means of two heavy forged collars. Existing davits can he 
altered without any structural alterations to the ship. The 
upper boat is always suspended ready for the immediate laun :))- 
ing, but before it is put outboard the small davits are swing 
round to the outboard position and the locking pin inserted. 
The movement of the upper boat outboard thus brings the small 
davits inboard over the leeer boat and the attachment of this 
lower boat to the small davits is carried out while the uppec boat 
is being lowered into the water. Immediately the upper boat 
is — launched and the tackles free, the main davits are pulled 
inboard so that the lower boat is carried safely outboard ail 
thence launched. 

Rosey anp Co, Limited, 79, Queen Victoria-street, E.C 
This is an illustrated cata dealing with fixed steam engines 
for industrial purposes. engines are fitted with patented 
drop valve gear. The catalogue contains descriptions and 
illustrations of some of the types which the firm has designed 
for industrial and general purposes, such as electric power plan's, 
factories, and for driving machinery of all kinds. We under- 
stand that during the last twenty years the firm has supplied 
many thousands of these drop valve engines, and that numerous 
repeat orders have been received. The firm supplies drop valve 
— known as the Class E, in varying types, viz., single- 
cylinder, cc d, pled and tandem, as well as triple- 
expansion, and makes them up to 10,000 horse-power and suitable 
for any steam pressure however high. This class of valve gear is 
claimed to be suitable for working with a high degree of = 
The governor, with which these drop valve engines are fitted, is 
said to be extremely sensitive in action, and this, combined with 
the long range of cut-off obtained with the firm’s gear, secures 
the maximum power being easily obtained with the highest 
possible degree of economy in steam consumption. From 
the same firm we have also received an extensive catalogue 
dealing with air compressors. This is also a well-illustrated 
publication, and should prove useful to all interested in the 
question of compressing air. 











PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are informed that Mr. H. J. Mackinder, M.P., has been 
elected President of the Machine Tool and Engineering Associa- 
tion, Limited. 

Mr. Percy A. Sanpers, A.M.I. Mech. E., has been elected a 
director of the firm of Davey, Paxman and Co., Limited. Mr, 
Sanders originally served his apprenticeship with the firm 
and was for several years with the General Electric Company 
at Schenectady, U.S.A., and subsequently with the British 
Westinghouse Electric and Manufacturing Company, Limited 
at Manchester. 








LAUNCHES AND TRIAL TRIPS. 


H.M.S. Oak, torpedo-boat destroyer; built by Yarrow and 
Co., Limited, Glasgow ; to the order of the British Admiralty ; 
dimensions, 255ft. long by 25ft. 7in.; engines, Parsons turbines 
driving twin screws, the boilers fitted with patented feed-heating 
device for oil fuel exclusively ; constructed by the builders ; 
the contract speed of the destroyer is 32 knots ; launch, Thurs- 
day, September 5th. 








Conrracts.—Worthington Pump Company, Limited, has re- 
cently received orders for nine condensing plants of different type-. 
six steel cooling towers, and eight pumps of various types. 
Ed. Bennis and Co., Limited, have recently received twenty- 
four separate orders for a total of eighty-six mechanical stokers 
of various types, many of these being repeat orders. Orders 
have also been received for a number of elevators and coal 
conveyors. 

TRIALS OF AGRICULTURAL Motors IN THE ARGENTINE.—The 
Board of Public Works of Buenos Aires has decided to hold in 
January next another competition for motor tractors suitable 
for all farming work, and offers prizes of 15,000 dols., 10,000 
dols., and 5000 dols. (paper) for the three best machines. Entries, 
which must be addressed to the Director de Agricultura y 
Ganaderia de la Provincia de Buenos Aires, Calle 7, Mimero 1268 
La Plata, close on the 30th of December, and motors must be in 
Buenos Aires ready for shipment to the trial ground by January 
13th next. The ploughs to be used in the test must be supplied 
by competitors. The machines will be classified for award 
according to (1) horse-power, 15 points ; (2) hectares ploughed 
in eight hours, 30 points; (3) fuel consumption, 15 points ; 
(4) durability, 30 points ; and (5) price, 10 points. 

Automatic REGULATORS.—Automatic regulators have been 
designed principally with the object of maintaining a constant 
pressure on the bus-bars at the generating station or sub- 
station, or even to produce a compounding effect, so that the 
bus-bar pressure may be automatically varied to suit the load. 
They may also be used to maintain a constant speed on direct - 
current motors, which have to deal with large and frequent 
fluctuations of load. There exists, however, a much wider field 
for the application of such appliances. For instance, it is usual 
to connect up all feeders to a common bus-bar, but feeders are 
usually of different length, and adjustment of the pressure on 
each individual feeder may be necessary, owing to the variations 
in the locality of the load or to changes in the power factor 
during different periods of the twenty-four hours. The ideal 
place for the regulator would be the consumer’s premises, or 
even on each large cc ing device ted to the system, 
as, however constant the pressure may be maintained at the 
bus-bars or at the feeder points, a certain amount of disturb- 
ance to the pressure will occur on the distributing system 
through the switching on and off of large individual appliances. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 
Rheinland-Westphalia. 

Sreapy and satisfactory employment continues to be 
reported by the iron and steel industry; at the majority of 
establishments an increase in activity is noticeable. Pig iron 
is searee; the blast furnace works are full up to the end of 
this year, and they dé not, therefore, care to negotiate next 
year’s orders until October. A general meeting of of the Pig 
iron Convention will take place in the middle of October, when 
ihe prices of next quarter will be fixed ; a rise of 3f. to 5f. p.t. 
is generally anticipated, and will be chiefly due to the strong 
rise in the prices for foreign ore. Inthe bar trade more animation 
is felt ; inland consumers have come to the conclusion that they 
need not wait for lower prices, and are now coming forward freely 
with orders for 1913. Prices vary between M.120 and M.124 p.t. 
On foreign account also more contracts are coming in than pre- 
viously. Hoops are in lively request, and have met with an ad- 
vance of M.2.50p.t. There has been a marked upward tendency 
also in pipes, and the rebate is expected to be reduced shortly 
1 to 2 per cent. Girders have remained in steady demand, and 
plates and sheets are very briskly called for. The Siegerland 
croup of West German Iron Merchants has resolved upon an 
immediate rise of M.5 p.t. in its prices. 


The Production of Pig Iron. 

According to official accounts, given by the Union 
of German Iron and Steel Masters, the output of pig iron in 
(Germany, including Luxemburg, for August of this year, was 
1,487,448 t., as compared with 1,468,011 t. in July, 1912, and 
1,285,942 t. in August, 1911. Output of the different sorts was 
as follows :—Foundry pig, 295,694 t., as compared with 251,187 t. 
in August, 1911; basic, 939,980 t., as compared with 816,807 t.; 
steel and spiegeleisen, 178,183 t., as compared with 146,987 t. 
forge pig, 44,453 t., as compared with 40,404 t. in August last 
year. Output during the period from January Ist to August 


3ist of this year was 11,380,091 t., as compared with 10,258,687 t. | 


in the same period last year. 


List Quotations, 

The following are the current prices per ton, free at 
works :—Raw spathose iron ore, M.12.20; roasted ditto, 
M.17.50; Nassau red iron ore, 50 per cent. contents, M. 14.50; 
spiegeleisen, 10 to 12 per cent. grade, M.77; white forge pig, 
M.65; iron for steel-making, Siegerland quality, M.68 to M.69 ; 
Rhenish-Westphalian sorts, M.70 to M.71; German Bessemer, 
M.77.50; German foundry pig, No. 1, M.73.50; No. 3, M.70; 
German hematite, M.77.50; good merchant bars, common 
quality, M. 121 to M. 126; iron bars, M. 140 to M. 143; basic 
hoops, M.140 to M. 145; steel plates, M. 132 to M. 135; heavy 
plates for boiler-making purposes, M.142 to M.145; sheets, 
M.142.50 to M.147.50. 


The German Coal Market. 

Both the Upper Silesian and the Rhenish-Westphalian 
pits are vigorously engaged, and shipments are considerably 
higher than during the same period last year. In coke and 
briquettes @ very lively and increasing business can also be 
reported. 


Austria-Hungary. 

The market for iron and steel is very firm, and the 
various branches of the raw and manufactured iron industry 
continue well occupied. Coal for industfial purposes is in strong 
demand, and the inquiry for house fuel is slowly improving. 


Healthy Activity in Belgium. 

At a period when quietness usually prevails in the 
manufactured iron trade, at least so far as building material 
is concerned, prices for bars this year have advanced quite 
3s. p.t., and the current quotation is £5 18s. p.t. Other sorts 
of manufactured iron have likewise advanced, though in a less 
marked degree, and an all-round improving tone is reported. 
Consumers are coming forward freely with their orders, because 
they no lon expect rates to decrease, but producers, being 
supplied with work for many months to come, naturally show 
reluctance with regard to the acceptance of fresh orders. Pig 


‘iron is very scarce ; contracts up to the end of the first quarter 


of 1913 are reported to have been coming in. Rates are slightly 
higher than before ; for foundry pig, No. 3, 81f. to 82f. p.t. is 
quoted ; basic, 77f. to 78f.; manganese quality, 80f. to aif, ot; 
forge pig, 76f. p.t., free place of consumption, in the Charleroi 
district. The scrap iron market does not present any novel 
feature. Numerous export orders are being booked for semi- 
finished steel; the terms of delivery are exceedingly long ; 
minimum quotation is 97s. f.o.b. Antwerp. A very lively 
inland d d is experi i, and the Comptoir des Acieries 
can hardly satisfy the customers. As an advance in prices is 
anticipated for girders both home and foreign purchasers are 
now coming forward freely with their orders, and there is a re- 
markable briskness shown in rails; quotations generally are 
tending upwards. Plenty of work is secured in bars, and the 
export price for steel bars has risen to £5 18s. p.t., while iron 
bars stand at £6 p.t. Plates are showing more life again, the 
heavy sorts standing at £6 13s. to £6 14s. p.t.; for home pur- 
chases 155f. p.t. is quoted for steel plates and 157.50f. p.t. for 
iron plates. Sheets realise 170f. to 175f. p.t.; rods are scarce, 
and fetch £6 9s. to £6 13s. for export ; 167s. is quoted for inland 
sales. The rising prices for raw material have caused hoops to 
advance. ‘The wet summer has led to a rise in the prices for 
house fuel, and the tendency of engine coal is also in an upward 
direction. 











AMERICAN NOTES. 


(From our own Correspondent.) 
New York, September 11th. 


Wiru pig iron 1} dols. a ton over last year, and crude steel 
4 dols. over last winter, consumeis of both iron and steel are 
more anxious to make themselves safe for next year than they 
lave been for a very long period. The present upward tendency 
has become alarming to many interests which are obliged to 
make provision for the prosecution of work regardless of cost 
Premium prices prevail in nearly all urgent business. The Steel 
Corporation still refuses to depart from the conservative policy 
while independents are scalping the trade for the best prices 
they can get. Tin-plate makers are doing the same. The inde- 
pendents, who are making less than half of the tin-plate, advanced 
prices 2 dols. per ton, while the Steel Corporation, which makes 
more than half, has made no advance. Cold rolled shafting has 
advanced 2 dols. a ton during the week, and wrought iron pipe 
the same amount in Youngstown mills. Cast pipe makers are 
buying heavily to cover recently-secured contracts. Heavy 
orders are being offered for steel plate, but much of this business 
remains in the negotiation stage. Steel rails are strong, and 
inquiries are coming in from several outside countries regarding 
the placing of orders for next year’s consumption. The scarcity 
of labour in the anthracite region has caused a serious shortage 
in this class of coal, estimated at 8,000,000 tons. This is due to 
the fact that during the last strike a large percentage of miners 
left the region and have not yet returned. There is not an owner 
in the region but could employ many more miners. A 
speculative tendency is apparent among buyers of steel products, 
but the steelmakers everywhere have set their faces against it, 
and will not permit themselves to be used to the disadvan- 
tage of the public. Copper is quiet. 





BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from a road the name and address 
of the Communicator are printed in italics. 
When the abridgment is not illustrated the Specification is without 











drawings. 
Copies of Specifications may be obtained at the Patent-office Sale Branch, 
25, South ton-buildings, Ch y-lane, London, W.C., at 8d. each. 
The date first given is the date of application ; the second date at the 
end of the is t'e date of advertisement of the acceptance 
of the complete Specification. 


Any person may on any of the grounds mentioned in the Acis, within 
two months of the date given at the end of the abridgment, give notice at 
the Patent-o, of opposition to the grant of the Patent. 





STEAM GENERATORS. 

19,340. August 30th, 1911.—IMPROVEMENTS IN THE CoN- 
STRUCTION OF STEAM GENERATORS, James Blake, of 3, 
West-park, Woodlands-road, Darlington. 

Many illustrations accompany this specification. In arrang- 
ing tubes of boilers in group formation the important conditions 
to be complied with are the free circulation of the hot gases 
amongst the tubes with a view to the maximum utilisation of 
the heat of the furnace and the facility for the insertson, inspec- 
tion or removal of each tube without disturbing the other tubes 
of the group. By this invention the groups of tubes enclose 
spaces called pockets in conjunction with baffles, which pockets 
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and baffles are formed by the tubes being arranged avenue 
fashion and otherwise grouped together. By this arrange- 
ment the baffling effect of the tubes at the converging 
end of each inlet avenue and at each end of each pocket pro- 
motes the diffusion of the gases by sideward diversion from 
inlet avenue to pocket, thence to outlet avenue, and furthermore, 
the avenue spaces afford a free access to all the tubes for 
insertion, inspection and removal. In the upper illustration 
a construction of boiler is shown, the tubes of which are grouped 
as shown in the lower illustration, which is a sectional perspective 
view taken on line X X.—August 30th, 1912. 


16,058. July 9th, 1912.—IMPROVEMENTS IN OR RELATING TO 
WaTER-TUBE GENERATORS, the firm of L. and C. Stein- 
miiller, of Gummersbach, Rhineland, Germany. 

The front element directly adjoining the combustion chamber 
A comprises an upper drum B, a lower drum C and sharply 
inclin tubes D, connecting the drums together. In 
the same way, the element situated behind consists of an 
upper drum E, a lower drum G and “ steep” tubes F. Between 
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the two elements is arranged in the usual manner a superheater 
H. The tubes D of the front element are made considerably 
shorter than the tubes F of the element situated behind it and 
their dimensions are such that they can be removed and replaced 
through the combustion chamber A direct or through the ashpit 
K of the furnace. When a stepped grate L is provided in the 
combustion chamber one or more steps of the grate which sub- 
divides the available length of the furnace chamber can be 
easily removed for the purpose of exchanging the tubes D.— 
August 30th, 1912. 


INTERNAL COMBUSTION ENGINES. 


10,145. April 29th, 1912.—-An ImpROovED ARRANGEMENT OF 
THE TANK oR ReEsERVOIR FOR FuEL INJECTION AIR IN 
ComBustTIon Eneines, Efim Romanowsky, of 4, Polozkaia, 
Wilna, Russia. 

A is the combustion cylinder, B the fuel valve operated by 
means of a cam C and lever D. E is the pump supplying fuel 
injection air and F is the discharge pipe of the same, leading, 
on the one hand, to the fuel valve B, and, on the other hand, 
to the tank G. In the inlet pipe to the tank G is inserted an 
adjustable member or valve by means of which the tank 
can be shut off to a greater or less extent from if pipe F. 





The movement of the valve H is effected by means of rods I, 
by hand or from @ governor. For preventing the pressure in 
the pipe F from sinking below a certain minimum, which might 
happen in case of a defect in the pump, &c., a cylinder and piston 
K are connected to the pipe F, a spring L tending to force the 
piston into its left-hand end position, so that according to the 








N°10,145 KL 
"7 G 
D 
¢ B: F- at 
@ £43 
A yi 
E 











pressure in the pipe F the piston takes up a certain equilibrium 
position. The movement of the piston K is transmitted to the 
valve H, by means of rods M, which should be independent of 
the rods 1. The tank G may be supplied not only by means of 
the pipe F but also, in addition, from another tank at a higher 
pressure.— August 30th, 1912. 


GAS PRODUCERS. 


11,210. July 22nd, 1911.—Improvep MEAns For DISCHARGING 
VerticaL Gas Retorts, Robert Dempster and Sons, 
Limited, of Rose Mount Ironworks, Elland, in the County 
of York, and Herbert John Toogood, of The Poplars, 
Elland. 

This invention relates to vertical gas retorts of the type 
known as “‘ continuous ”’ or “ semi-continuous,” and its principal 
object is to facilitate the discharge of the coke without breakage © 
thereof. A indicates the retort, and B a downward extension 
thereof, having parallel or outwardly sloping sides surrounded 
wholly or pastel by water chambers or air flues C, D and E. 


Ne? 11, 210!? 








F indicates the discharging shoot or mouthpiece, which is closed 
by any ordinary self-sealing lid H. The reciprocating tray K 
works on a hollow or other shaft L. the bearing of which may be 
formed in the horizontal partition between the chambers C 
and D, and thereby kept cool. Discharging means consist- 
ing of a table swept by reciprocating scrapers are well 
known, and are not included in the seope of this invention, 
such scrapers tending to break up the coke, which breaking up 
it is the object to avoid. It will be obvious that coal will pass 
into the retort by gravity in the usual manner as the coke is 
extfacted.— August 30th, 1912. 


FURNACES. 


19,806. February 6th, 1911—HicH TEMPERATURE FURNACE, 
Arthur Alexander Govan, of Dunvegan, Bridge of Allan, 
and of 53, Bothwell-street, Glasgow. 

The invention, which relates to furnaces for fusing and smelt- 
ing metals, has for its object to prolong the life of those internal 
portions thereof which are exposed to the direct action of the 
heat, thereby rendering the same practically continuous furnaces. 
A is the bed of the furnace composed of refractory material 
such as fire-brick, which may be supported or hung on slinging 
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chains, and the discharge end of furnace B-be made to rest on 
pillars, not shown on the drawings. C and D are the portions 
of the bed exposed to the intensest heat. It will be seen that 
these are constructed as sliding portions and are carried in the 
grooves or channels E, F, which arrangement permits the 
portions C and D to be withdrawn laterally or transversely 
when desired. Referring to the lower drawing, the bed A! 
of the furnace there shown has incorporated with its inclined 
surface a transverse roller or drum G, capable of being rotated 
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by the driving chain H in order to present from time to time a 
fresh and unimpaired heating surface, and thus ensuring the 
longevity of the furnace.—August 30th, 1912. 


LIGHTING AND HEATING. 


19,312. August 29th, 1911.—IwPROVEMENTS IN OR RELATING 
to Arc Lamps, George Edward Tate and Frank Oliver 
Monkhouse, both of 77, Fortess-road, Kentish Town, 
London. 

The solenoid winding A is placed near the top of the lamp and 
the comparatively fong close fitting core B therein is arranged 
to be drawn downwards when the winding is energised, the 
upwardly protruding end of the core being directly but freely 
attached to the plunger C of an appropriate dashpot. D is 
one of a pair of motion diminishing levers pivoted at D', and the 




















longer arms of which are connected to the lower end of the core 
B through a stirrup E (or links), and an adjustable connection 
such as a screw F on the core passing through the stirrup E 
and nuts G. To the opposite and shorter arms of the levers D 
is connected the weight K, which, as shown, is arranged to exert 
a substantially constant force on the core B in opposition to 
the pull of the solenoid winding A for the purpose set forth. 
The link H leading to the electrode clutch I is also connected 
to the shorter arms of the levers D.—August 30th, 1912. 


15,281. July Ist, 1912.—IMPROVEMENTS RELATING TO ARC 
Lamps, Korting and Mathiesen Aktiengesellschaft Leutzsch, 
Leipzig, Germany. 

In the drawing the pair of carbons in use A B suspended on 
chain C from chain wheel D, whose movement is controlled by 
a feed mechanism, have, under the control of the feed mechanism, 
been lowered as far as possible. The counterbalance weight E 
suspended on the chain has touched the change-over actuating 
red F, and has thrown over those parts of the change-over device 
G, H. But the device K, locking the chain wheel L similar 
to D of the second pair of carbons, is not released as the arma- 
ture M of the electro-magnet N which is in series with the arc 
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across carbons is still attracted so long as the arc is maintained. 
When the are across the carbons breaks, owing to the carbons 
having buent sufficiently far apart the electro-magnet N is no 
longer excited, and armature M is not attracted; the out-of- 
balance weight G of the change-over device therefore now comes 
into action through the stud H pressing on beam O and tilting 
this beam over, thus lowering the locking device K and liberating 
chain wheel L. The carbons suspended on chain wheel L are 
now free to run down, make contact and strike arc. The 
requisite electrical circuits are indicated by thick lines in the 
diagram, 8 denoting the series coil of the electrical part of a 
feed control mechanism.—August 30th, 1912. 


MINES AND METALS. 


24,298. November Ist, 1911—An Improvep CopPerR ALLOY 
AND PROCESS FOR MANUFACTURING THE SAME, Ernest 
John Smith Pickering, of 247, Rothbury-terrace, Heaton, 
Newcastle-on-Tyne, Engineer. 

The improved alloy can be hardened and tempered. It 
consists of copper, ferro-manganese and iron pyrites in the 
following approximate proportions for ordinary purposes :— 
Copper, 75 per cent.; ferro-manganese, 10 per cent.; iron 
pyrites, 15 per cent. By altering the proportion of copper the 
hardness of the alloy can be varied for special purposes ; that 
is, the hardness is reduced as the proportion of copper is in- 
creased, and the proportions of ferro-manganese and iron 
pyrites decreased or vdried. From experiment, it has been 
found that an alloy with 90 per cent. and above of copper can 


purposes, such as dynamo brushes, where good conductivity 
and hard wear are requisite. ‘The alloy is made in a crucible 
or other suitable furnace. The ferro-manganese is first melted, 
next the copper is added, and the two melted together, and then 
the iron pyrites is added and melted with the others. When 
well melted, borax or other suitable flux is added, and the whole 
well stirred. ‘After a few minutes, the mixture is run into 
ingots or direct into moulds. The castings are preferably 
annealed. Castings may be hardened by heating them to a 
dull red and cooling in a weak solution of sulphuric acid. If 
the alloy is heated to red, it can be forged into any convenient 
shape, and tempered by heating again and cooling in dilute 
sulphuric acid, water or other medium. The alloy can be rolled 
either in a hot or cold state.— August 30th, 1912. 


25,711. November 17th, 1911.—-IMpROVEMENTS IN THE CasT- 
ING OF METALS OR ALLOYS AND IN DEVICES FOR USE WITH 
SAME, Richard Herbert Carpmael, of Bendower, Kenil- 
worth, Warwick. 

This invention relates to improvements in the casting of 
metals or alloys and in devices for use with same, and is to be 
applied to the casting of metals and alloys whose surfaces are 
covered with carbonaceous or like material whilst being heated. 
After the metal or alloy has been melted in the furnace the 
carbonaceous material is removed and one or more vessels each 
containing a substance of which the melting point is known, 
are floated on the surface of the molten metal. Preferably 
the metal or alloy is removed from the furnace before the vessels 
are floated on the surface. When two vessels containing sub- 
stances of slightly different melting points, say, 5 deg. Cent., 
are used, it is possible easily to ascertain if the temperature of 
the molten metal is between the temperatures of the melting 
points of the two substances. The vessels may conveniently 
be dishes, and are made of porcelain, platinum or other material 
which does not combine with the molten metal.— August 30th, 
1912. 


MISCELLANEOUS. 


14,285. June 16th, 1911.—-ImprovepD EvaAPorRATION AND Dis- 
TILLATION Process, William Anderson, of Inistore, Helens- 


Works, Maryhill, Glasgow, chemical manufacturer ; and 


Scotland. 

A is a primary evaporator, which is of the calandria type, 
and which is surmounted by a secondary evaporator B of similar 
construction. A pipe C connects the evaporator A with a tank 
D containing the solution to be treated. E, F denote connec- 
tions for leading a heating medium—+.g., steam or hot oil 


ratus. G is a pipe with a valve leading from the upper end of 
the evaporator B and connected with the vacuum pump H, 
a condenser being interposed at J. 
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connections from the pipe G to a drying cylinder L, which may 
be fitted with a conveyor acting also as a stirrer and which is 
surrounded by a heating jacket. M is a by-pass connection 
with a valve from the evaporator A to the pipe G. WN, O, P, Q, 
and R are the valves, some or all of which may be interlocked 
so as to operate in unison. In the operation of the apparatus, 
the liquid is heated in the evaporator A and foams or entrains 
into the evaporator B, where the entrainment, being in a con- 
dition to be readily converted into vapour, parts with a large part 
of its moisture, whereby the solution may be highly concentrated. 
If it be desired to bring the matter in solution to a state of 
dryness, or to concentrate the solution still furthe., the heating 
of the entrainment in the evaporator B is discontinued, and the 
entrainment is by the action of the vacuum transferred to the 


wholly evaporated.—August 30th, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,026,920. Locomotive Front Enp, L. C. Mooney, Mont- 
gomery, Ala.—Filed May 25th, 1910. 
This is a patent depending upon details from beginning to end. 
The inventor claims a substantially horizontal crown dividing the 
front end into upper and lower chambers, a downwardly tapering 
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like taper with a spreading lower end, a conical thimble projecting 
through an opening larger than itself in the crown in spaced 
relation to the spreading lower end of the up-draught pipe, 
and a spark-arresting basket-shaped screen in the lower chamber 
entirely surrounding the lower end of the thimble and attached 
to said crown exterior of the opening therethrough. There are 





be hardened and tempered, and is very suitable for electrical 


four claims. 


burgh, manufacturer ; James Meikle, of Garscube Chemical | 


Charles William Fulton, of The Glen, Paisley, Renfrewshire, | 


to the intermediate tubulous sections of the evaporating appa- | 


K, K! denote valved by-pass | 


smoke stack, an up-draught pipe mounted in the upper chamber | 
forming a downward extension of the smoke stack and having a 


1,026,945. Car Construction, J. Me. Coleman, Westmou),/ 
Quebec, Canada.—Filed July 28th, 1911. 

In car construction, a joint between the car body and thy 

truck formed by the meeting centre bearing parts of bolste, 
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members, locked together by expanding tie members engayin,: 

upper and under surfaces of said bolster members respectively . 

There are seven claims. 

1,026,948. Drivin MECHANISM FoR PuLP Screens, L. / 
Fales, Walpole, Mass.—-Filed January 18th, 1912. 

This patent is for driving mechanism for rotary pulp scree 
comprising a main frame, a drive gear frame secured to the mai: 
frame and having a horizontal bearing and a vertical beariny 
a main shaft journaled in the horizontal bearing and having « 


[1026,948] 























mitre pinion, a power transmission shaft journaled in said 
vertical bearing and having a mitre pinion meshing with the 
| pinion of the main shaft, a cylindrical pulp screen rotatably 
| mounted in bearings, and driving connections between said 
| power transmission shaft and said pulp screen, substantially 
as described. There are four claims. 


1,027,061. Auromatic THROTTLE VALVE LockING MECHANISM 
FoR PnNeumatic Toois, R. A. Norling, Aurora, Ill., assignor 
to Aurora Automatic Machinery Company, Aurora, IIl., 
a Corporation,of Illinois.—Filed March 8th, 1910. 

In a pneumatic hammer, the combination with a barrel 
provided with a transversely arranged handle on the inner end 
and with longitudinal, outwardly extending, parallel ribs located 
at one end of a normally closed throttle valve in barrel for con- 
trolling the supply of pressure fluid thereto, said valve be‘ng 
located adjacent to said handle, a stem for said valve arranged 
| transversely of the barrel and projecting outwardly therefrom 
| into the space between said ribs, a hand controlled lever pivotally 
| mounted between said ribs, and adapted to act on said stem 


cylinder L where the solution may be concentrated or the solvent | 





to open said valve, said handle being provided with a hole extend- 
ing transversely through the same and with a second hole 
extending through one of said ribs parallel with and outside 
of the first-named hole, a catch member consisting of a U-shaped 
rod having rigidly connected long and short Jegs mounted and 
adapted to slide in said holes, the shorter leg being located in the 
outermost hole and being provided with a bevelled end which 
normally projects into the path of this lever, said lever being 
provided with an opening adapted to be engaged by the bevelled 
end of the shorter leg, andthe longer leg projecting laterally 
| outside of the handle, and a spring adapted for yieldingly holding 
said catch member in position for engagement of its shorter leg 
with said lever. There is only one claim. 





H.M.S. Lurcner.—H.M.S. Lurcher, one of the special 
destroyers of the ‘‘ Firedrake ”’ type ordered from Yarrow and 
| Co., Limited, of Glasgow, had a most successful official full-speed 
| trial on Friday, the 13th September, on the Skelmorlie deep- 
| water measured mile on the Clyde, attaining during a continuous 
| run of eight hours the mean speed of 35.34 knots, thus exceed- 
| ing the contract speed of 32 knots by 3.34knots. The vessel 

is 255ft. long by 25ft. 7in. beam, and is propelled by Parsons 
turbines driving two shafts, steam being supplied by three 
Yarrow water-tube boilers fitted with the firm’s latest feed- 
heating device. It may be recollected that the three special 
vessels of the “ Firedrake ’’ type were ordered from Messrs. 
Yarrow when Admiral Sir John Jellicoe was Controller of the 


Navy. 
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| company 250,000f. It began work last year in March, | 25 cubic centimetres—with overmuch mortar, and bad 

THE ADAMELLO HYDRO-ELECTRIC PLANT. ang by its aid the lake trae hoes ccnotied $6 the desired | quality of sand, is now being remedied and the new 

(By our Italian Correspondent.) | point, and 50 m. of 1.80 m. pipe have been laid, and | dyke, made of 1 cubic metre blocks, and having a 

No, II.* | furnished with rubbish screen, to form the first length | triangular section of 20 m. at the base to 3 m. at the 

Iv was mentioned at the conclusion of the last | of the pressure gallery.” The pump will now be kept | top, will raise the level of the lake by 25m. To effect 
article that a supply was kept up from the Lago | as a permanent part of the plant, and by its means | this more expeditiously 

adArno for the Isola power station by floating | the water-level can be reduced 7 m. below the intake The harnessing of the upper Adamé torrent will also 

pumps. These are illustrated by Figs. 13 and 14.) pipe, thus adding another 2,000,000 cubic metres to | be completed by the end of the year, and will be 

The plant consists of a houseboat *‘ built on the! the useful storage of the lake, and bringing the total followed by the erection of a third power station at 


4400 mn -—— —~ Ataf’ $$ 
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Fig. 13—THE FLOATING PUMP HOUSE 


premises,” and containing six coupled centrifugal | up to 31,000,000 cubic metres at the end of this year the upper end of the lake to utilise the fall of 180m. 
pumps of 600 total horse-power, with an output on the completion of Its waters are brought for 6 kiloms. in a gallery 
of 3000 litres per second, which discharge through The new dam—Fig. 15—This is being built in the tunnelled through the mountain, and, discharging 
three pipes fitted with elongation joints to be used as place of its predecessor condemned as having an themselves down the penstock run made by Ing. 
the barge, by reason of the lowering of the lake, gets | insufficient margin of resistance to warrant its reten- Togni, of Brescia, now serve the useful but not the 




















Fig. 14—FLOATING PUMPS AT WORK Fig. 15—BUILDING THE NEW DAM 





‘urther away from her work. The apparatus, which tion in the face of the unspeakable disaster that would , primary object of feeding the Lago d’Arno. This 
a8 constructed to finish with greater expedition the be caused by its bursting, and the consequent rush of huge reservoir, now regulated at will, finds its exit 
ee super-human task of cutting the precipice 18,000,000 tons of water from an almost sheer height | through the intake tunnel 1465 m. long, already 
“own to the level of the proposed intake, cost the of 1500 m. into the fertile valley beneath. The defect | described, and the pressure surges are balanced by a 


* No. I. appeared September 20th, caused probably by the use of small blocks of granite— | Pressure shaft—Fig. 16—pierced downwards at 4 
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spot 92 m. from the end of the gallery. This is 
61.35 m. deep, including the circular wall of 6.47 m. 
round its orifice, which is thus raised 5 m. above the 
maximum lake level, and, since it has an internal 
diameter of 6 m., with a masonry lining of 1 m., the 
constant unit of surface to be removed was about 
50 square metres. The sinking and lining proceeded 
simultaneously in opposite sectors, and the work 
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Fig. 16—PRESSURE SHAFT 


was finished in four months. The lower part termi- 


nates in an iron funnel 11.20 m. high and 7 mm. | 
thick, set in concrete, and with a diameter of 4 m., | 


dwindling to 1.80 m. at the bottom, where it joins with 
the pressure gallery. 


branch piece, one of whose arms, now closed with a 


Intake as it will be 
when debris has 2 
filled up cutting. 


aes ay aee FOCI 


Arrangement of Pipe 
Lines in Tunnels. 





Distributing Pipes 
/sola Power House 
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blind flange, is ready for the two pipe lines of the new 
conduit about to be laid, while the other connects, 
through electrically controlled sluice valves, with the 
two pipes already working. 

The Pipe Line.—The choice of spot and system for 
the pipe line—Fig. 19—-were subjects of grave discus- 
sion. A levelspace half way up the mountain seemed 


placed there for the erection of an intermediate power- 
house, and by taking advantage of this circumstance, 


The last 40 m. of this latter | 
contain a 1.80 m. steel pipe which ends in a main | 


the loss of head and the wear and tear of the turbines, | 
which increase as the square of the velocity, would be 
| less felt ; the plant, even with the addition of the extra 
| station and relative balancing reservoir, would have 
required no greater outlay, While lastly the venture | 
would have been circumscribed within the limits of 
proved experience instead of being a pioneer enterprise, 
as was that of attempting a maximum height of | 
932.28 m. in a single fall with such a volume of water, 
for the comparatively microscopic diameter of the 
| Vouvry conduit could afford no basis of argument | 
| when treating of Adamello. On the other side, how- 
ever, was the exceptional purity of the lake water, the | 
| extra cost of maintenance and the optimism of the 
| contracting firm, Messrs. Escher Wyss, to whom all | 
| praise is due. Thus the gain in efficiency and other | 
technical considerations decided the directors to | 
| utilise in one step a rectilineal length of 1198.50 m. in | 
| horizontal projection from the intake to the power 
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Fig. 17—-BALANCING PISTON 


station. The volume and velocity of the water and 
| the hydrostatic pressure of 93 atmospheres rendered 
| imperative the use of large pipes of great thickness, 
| and entailed difficulty in welding by the water-gas 
| process, but the breeches-pipe system was neverthe- 
| less discarded in favour of four parallel conduits of 
| which two were put down immediately. 

The total length of the penstock run is 1470 m., 
| divided into five sections :— 

Secrion I. beginning from pressure tunnel. 
Rivetted pipes, diameter, 800 mm.; thickness, 
7 mm. to 14 mm. 

Section II.—Lap-welded with overlapped double 
rivetted sleeve joints; diameter, 750 mm.; 
thickness, 1lmm. to 17 mm. 

Section III.—As in No. II., but diameter 700 mm., 
and thickness 17 mm. to 23 mm. 

Section IV.—Lap-welded with flange joints and 
V-shaped groove on flange end for rubber 













Fig. 19—-SECTIONS OF PIPE LINE 
packing. Diameter, 650 

22 mm. to 30 mm. 
Srecrion V.—As in No. IV., but diameter 620 mm., 

and thickness, 29 mm. to 32 mm. 


mm ; 





| tion. 


Pressure Tunne 
and head of Pipe 


—- 


The tests applied were 270 atmospheres in the 
shop, 135 atmospheres on the spot, and 93 atmospheres 
on completion of the run. The pipe is held by cight 
anchorages, below each of which are the usual ¢, pan- 
sion joints with stuffing-box packing, and passes for a 





Fig. 18—-THE TROLLEY WAY 


considerable portion of its length through six tunnels 
in the rock, the longest being 150 m.; the rest is laid in 
open trench or on the mountain side. The bottom 
extremities connect, through massive cast steel sluice 
valves, hydraulically operated, with the 
Distributing pipes.—These are of 556 mm. dia- 
meter, and 32 mm. thickness, but, despite such 


Anchorage elevations. 


Anchorage] = M 884-46 

- II = /007-66 

Head of Pipe 9 Mm = 1172-90 
Line " IV = 1305-62 
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thickness, | dimensions, trouble was yet anticipated with tlic 


flange bolts, for the hydrostatic thrust on each of the 


pipes is about 280 tons, calculating the discharge #s 


1 cubic metre per second, the velocity at 4 m. pcr 


The pipes, which came partly from Reissholz, and | second, and a 930 m. head. To alleviate this load a 
partly from the Forli ironworks, were made in lengths | hydraulic balancing piston—Fig. 17—resting on a 
| of only 6 m. for ease of transport, and are of the’ best | concrete block, and having its cylinder connected with 
| Siemens-Martin steel plate with 36 to 40 kilos. per| the pressure pipes acts on the elbow joint or seil- 
square millimetre tensile strength, 30 per cent. elonga- | circular bend connecting the ends of the two distribut- 
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ADAMELLO HYDRAULIC POWER WORKS 





2i—MOTOR BOAT ON CABLE-WAY 








Fig. 20—UPPER PENSTOCK RUN UNDER CONSTRUCTION 


ing pipes, a system which not only relieves the flange | gradient of 109 per cent. It was made by Messrs. 
joints of about 70 tons pressure, but enables either | Ceretti and Tanfani, the celebrated Milanese con- 
pipe line, by an arrangement of sluice valves, to serve | structors of aerial ropeways, of which there are 
for the running of the turbines in the Isola power- | several here, the most important being the 
house. This station is connected with the lake by a Aerial cableway—Figs. 21 and 23 
Trolley line—Figs. 18 and 20—which runs up the} penstock run from Isola up to the lake. This is 
mountain on a 50 cm. gauge between the bedway | 1600 m. long, and has a carrying rope of 22 mm. for a 
load of 750 kilos., and a hauling rope of 15 mm., while 
the motor is 20 horse-power, and the travelling velo- 
city 1.50 m. per second. Another type called by the 
| constructors 
Blondin—Fig. 22—is now being used for the placing 
of the 1 cubic metre granite blocks of the new dam, 
and for general transport between the two sides of the 
gully 200 m. broad, across which the 37 mm. carrying 
| ropes of crucible steel are stretched. On these run 
the carriers whose hauling and hoisting ropes, 16 mm. 
and 14 mm. respectively, are run over guide sheaves 
| in the machinery house, and connected with a double 
| drum winding engine having two brakes for the lower- 
| ing of the load, and for the traction. The ropes are 
| held up along. the span by fall rope carriers. The 
| motors are of 25 horse-power, and the maximum load 
is 2} tons, while the travelling and hoisting speeds, 
| though much inferior to those of Messrs. Ceretti and 











and 40 cm. per second. 
apparatus. 








and seems likely to be extensively adopted. It has 
been already applied to the control of both electric and 
hydraulic cranes. ‘The driver stands at a convenient point 
| beside the hatchway, whence he can see into the hold. 


from his shoulders, and he can move about freely as he 
| likes. He therefore has the load in sight from the bottom 
| of the hold until it is deposited upon the quay, railway 








| wagon, or barge. 


Fig. 23-STANDARD OF CABLE-WAY 


| motions, and the other for slewing. ‘There is also an 
Prepared for the new conduit, and the pipes of the old 
one jor the laying of which it was constructed. It | 
now conveys men and material up to 4.2 kilos., the 
same trolley ascending and descending without half- : 
way —— by means of a 70 horse-power electric | ee — regan: oot orsay pgp 2 3 
itor, Gaia: SO caked seandils oteal sane with a crane motors may be worked from a 500-volt supply, 
guar nee lee, 6 Oa 6 bile t i a whilst 100 volts only may be used in the portable con- 
00 m. sae city Fe -9 Ki a 1€ = 18 | troller, a small motor generator being placed in the crane 

. g on the incline, and has a maximum | eabin for providing the low voltage current. 





the crane brought instantly to rest. The crane motors 








Tanfani’s newest models, are yet 1.20 m. per second, | c 74 
One man manceuvres the | be expected to lead to a definite, satisfactory conclu- 


| sion unless actuarial aid is sought from the expe- 


A NOVEL and useful electrical appliance has been evolved | 
for controlling cranes in the loading and unloading of ships | 


| emergency button by which the current can be cut off and | 
|ing charges of the machine shop in general, and 
are operated through a system of contactors which are | 
controlled from the portable controller by means of a | 
Thus the | 








Fig. 22—THE BLONDIN ROPEWAY 


| twofold. 


FIXED CHARGES IN THE MACHINE SHOP 
AND THE DEPRECIATION OF MACHINE 
TOOLS. 
By HENRY SPENCER. 
No. I. 

THE purpose of the following contribution to the 
consideration of a much misunderstood subjeet is 
Firstly, the question of the depreciation of 
machine tools, considered correlatively with the 
wider question of machine shop charges, is funda- 
mentally of great interest to the student of workshop 
management, and the demand for information as to 
current thought and practice is widespread. Secondly, 
there is much that is fallacious and misleading in 
contributions to the technical papers, due to an 
obvious misunderstanding of an all-important ques- 
tion. 

Nor is this misunderstanding confined to the engi- 
neering papers alone; it is quite as apparent in the 
journals devoted to the work of accountancy. It 
must be remembered, moreover, that the computation 
of these standing charges is essentially a question for 
the accountant. Depreciation of fixed plant is a 


|mere unit in the more comprehensive question of 
| establishment expenses, of which it forms only a part, 


| skill is inadequate for their proper solution. 
| He is provided with a small drum-shaped controller slung | 


The controller, which is connected to the | 
crane by a flexible armoured cable, is provided with two | 
| handles, one for controlling the hoisting and lowering | 


and the investigations of the engineer, as such, cannot 


rienced accountant. 

Conversely, there is so much in the problem of 
machine tool depreciation that is obscure to the spe- 
cialist in the theory and practice of accountancy, 
so many questions arising out of the subject of machine 
shop expenses allocation which demand inside know- 
leege of machine shop control, that mere actuarial 
Co-ordin- 
ation only can meet the case-—a fusion of experience 
and training in two distinctly separate professions— 
which will bring together the accountant responsible 
for the preparation of statistics in proper form and 
the engineer responsible for the working of the plant 
and the administration of the undertaking. 

The reader will have observed, from the title of 
this article, that it is proposed to deal with the worik- 


specifically with the depreciation of the machine tools 
installed. As we progress in our consideration of 
the subject it will be recognised that we are dealing 
with a complex problem, as important from the view- 
point of sound finance as its complexity is profound. 

The problem before us presents an aspect of that 
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branch of engineering on which the training imparted 
in our technical colleges bears but lightly. It is a 
long-standing complaint among graduates of those 
centres of training that commercial engineering is a 
much neglected subject in the courses arranged. It 
is therefore not a matter for wonder that, among those 
engineers who have not had the opportunity in after- 
college days to make good this deficiency, the desire 
for information should be accompanied by that mis- 
understanding and even misrepresentation which is 
revealed from time to time in engineering journals. 
The difficulty does not, of course, lie in the valuation 
of the machine shop plant, whether in terms of cost 
value; earning capacity, monetary value either as a 
going concern or for enforced sale, nor yet in the 
estimate of probable life of a machine as a serviceable 
unit. The stumbling block is rather an incomplete 
knowledge of the preparation of accounts and the 
inability to appreciate the correct relation of the 
figures when set out properly in the form of a profit and 
loss statement and balance sheet. 

Let us consider first the question of machine tool 
depreciation, which is recognised in every completely 
compiled profit and loss statement and included in 
the general expression “depreciation account.” 
This account is a compilation of figures drawn or, in 
bookkeeping parlance, transferred from the various 
accounts of plant, buildings and estate, which, as is 
usually the case, are probably further subdivided. 
For example, “fixed plant,” i.e., machine tools with 
motors and gearing, cranes, &c., are all assembled in 
one account, patterns in a second account, small 
tools in a third, and so on. Now, at the date of 
making up the accounts with a view to ascertaining 
the firm’s position the extent of plant depreciation is 
determined by a valuation following an inventory. 
The act of ‘‘ writing off’ an amount for depreciation 
consists of deducting a pre-determined amount from, 
say, the fixed plant account and placing that amount 
as an addition to the account called depreciation. 
The accountant would describe that act as “‘ credit- 
ing” fixed plant and ‘“debiting’’ depreciation. 
Hence we get the term “double entry,” for a set of 
books would not be accurately balanced if for every 
“‘ eredit ” entry there were not also a ** debit ’’ entry 
to a like amount. 

We see, then, what is the nature of the record in 
the books. But how is the amount of depreciation 
fixed, and what are the considerations which deter- 
mine the amount so written off ? In actual practice 
there are wide differences of procedure—so wide and 
varied, indeed. as to be totally irreconcilable. Often 
the decision of the management is to write nothing 
off owing to an unsatisfactory state of trade. 
private firms this is not at all unusual, and there is no 
law to deter them. * Bad finance ” no doubt 
proper comment, but there it is. The terms of a 
partnership deed will sometimes account for such a 
drastic decision. 

For instance, a managing partner may be entitled 
to a share of profits equivalent to that of the dormant 
partner who has financed the business. It is, conse- 
quently, of monetary interest to the former to ignore 
the loss through depreciation so as to show a better 
profit on trading. Doubtless it is like cutting down 
the props that sustain the house. Moreover the false 
profit so declared is taxed to the same degree as profits 
legitimately earned. Consequently the increased 
burden will have to be confronted at a future date, 
for the shrinkage of value in capital so invested is 
inevitable if only by reason of wear and tear. Pro- 
vision for replacement of worn-out or obsolete plant 
there should be, and, like the premiums for insurance 
against fire, it need not press too heavily if properly 
attended to. 

But in the case of public joint stock companies the 
supervision of shareholders over the board of manage- 
ment precludes any such possibilities. What, then, 
is the procedure ? In such cases the valuation is 
seriously undertaken and the inventory more or less 
thorough within such limitations as the numerical 
strength of staff and the means available for estimat- 
ing the probable degree of depreciation. 

In that estimate recognition of all factors con- 
tributing to the reduced value of the machine must 
take place, e.g.:— 


(a) Is it a tool specially designed for a certain 
range of work, and is there any abatement 
in the demand for such ? 

(6) What kind of treatment has it received, 
nature of work done, and number of hours 
run ? 

(c) Have there been any replacements of detail 
parts, and how charged—to plant additions 
or expense ? 

(d) When was the tool made, what was the cost, 
how much written off since ? 

(e) What is its present worth as a profit-earning 
unit ; is the point reached when it should be 
** scrapped ” and replaced ? 

We will consider the foregoing principal questions 
as arising out of our inventory, taking them in their 
alphabetical sequence, and seek their relative import- 
ance to the assessment of machine tool depreciation. 

(a) The point herein involved is that of capital 
invested in a tool designed and equipped for the rapid 
output of specific parts of the firm’s saleable product. 
It will be seen that its place in the recorded assets, 
at a value compatible with its initial cost of installa- 


is 


In } 


tion, must be seriously assailed immediately the 
demand for those parts becomes restricted. This 
may occur either by reason of progress in the drawing- 
oftice, involving part or total supersession of those 
parts which the tool was designed to produce, or 
through a falling off in the demand for such from the 
firm’s clientéle. 

These changes are not merely problematical; on 
the contrary, they are essentially practical and, with 
the passing. of time, quite inevitable. They are 
changes that have taken place very rapidly, for 
example, in the production of automobiles. The 
depreciation of such a tool is glaringly apparent. The 
writer has actually seen an expensive tool which cost 
nearly £1000 almost idle within the space of five years, 
at the end of which period its enforced sale became 
necessary to make room for plant that had become 
needful solely on account of the changed demand 
and consequent radical change of design. 

To meet such a contingency it is obviously necessary 
to write off the value of such a unit very liberally. In 
the case in point the shrinkage in value at the end of 
five years represented no less a sum than £600, 
equivalent to 12 per cent. per annum on first cost, or, 
differently expressed : 


Present Per Amount 

: value. cent. £. 
Ist year’s depreciation on _. 1000 10 100 
2nd a8 900 10 90 
3rd 810 15 121 
4th ,, 689 20 140 
5th 549 27 149 

£600 


been set aside in the annual allowances. And, in 
point of fact. it is quite certain that any such claim 
in the annual return to the assessor of: taxes for 
“wear and tear ’’—under which head alone will 
claims for “‘ depreciation” be allowed—would have 
been immediately challenged and undoubtedly dis- 
allowed. 

However, its citation is sufficient to justify the 
question finding place in a review of machine tool 
depreciation. It is fortunately one of the extreme 
cases of diminished value due to the diminished de- 
mand for the work done by individual tools. 

Needless to add, an outclassed or partly obsolete 
machine tool comes within the same category and is 
by no means a rarity in the progressive machine shop. 

(6) The degree of care meted out to a tool, both 
in and out of operation, has a direct bearing on its 


and present worth relative to its first cost; conse- 
| quently it must be considered in determining the rate 
and amount of depreciation. Again, the nature of 
the work on which the machine is employed, its con- 
stancy of running, and the number of hours worked, 
say, in times of stress, are equally important factors 
in the assessment. 

The probable useful profit-earning life of a machine 
tool varies in each branch of the trade, and in the 
several classes of tools. Carelessness in the attention 
and manipulation, long working hours, and severe 
conditions all contribute largely to its deterioration. 
Where production is stimulated by a profit sharing 
scheme or differential payment of wages dependent 
upon increased output the depreciation is likely to 
be more pronounced and accelerated than can be 
expected in a shop where remuneration is based solely 
on time worked. 

In some shops systematic overtime is prevalent 
and tools are under operation of both night and day 
squads. So that except for the break at week-ends 
or holiday season the machine is perpetually at work 
until put out of action by a breakdown. This policy 
is sometimes expedient and necessary by reason of 
pressing demands of the market, and plant is forced 
| to its utmost capacity even at the risk of a smash, 
| so as to obtain the advantage of remunerative work 
at the transient high prices which then obtain. But 
in such a case the correspondingly high rate of depre- 
ciation is apparent and should be recognised. 

(c) The replacement of parts worn out or broken 
owing to such circumstances as are referred to under 
the previous heading has a direct bearing on the 
question of depreciation and must have due considera- 
tion. The tendency of repairs of this character is to 
retard the rate of deterioration, creating a higher 
value in direct ratio to the cost of the parts so replaced. 
And if an alteration is effected whereby the efficiency 
of the tool is increased the appreciated value may be 
found to have more than compensated for the wear 
and tear suffered during the year then current. 

Illustrative of this point is the case of a radical 
alteration in the drive which say, has been converted 
to electric with motor driving direct and superseding 
the former countershaft drive. Another example is 
found in the enlarging of a machine or strengthening 
up to enable heavier work to be done than was for- 
merly possible. Such alterations of details considered 
in the light of improvements to the tool as a unit of 
the shop plant must increase both its earning value and 
saleable worth, and so tend to arrest the recorded 
depreciation in the firm’s assets. 

The question then arises as to which account such 
alterations have been charged. If debited to “ plant 
additions,’ as might possibly be proper, then it is 
at least necessary to write off the value of those parts 
which have been scrapped or replaced—not, indeed, 








Needless to say such a rapid rate of depreciation | 
was quite unforeseen, and no such sum as £600 had | — 


ultimate life, future value for sale or continued use, | 











at the scrap value of the metal, but decidedly at their 
value represented in the books immediately prior to 
the alteration. On the other hand, if the cost of the 
alteration has been charged to expenses, say, 
‘**machine tools, repairs and maintenance account,” 
it must obviously result in an improved tool finding 
place with its appreciated value unrecorded in the 


company’s statement of assets. Such a thing, 
moreover, is not at all unusual in actual practice, and 
in a prosperous year it is a course which would aj)peal 


strongly to the management. It must be recognised, 
however, that in a public company the gain of better 
plant is to the shareholder of the future at the expense 
of the transferor. : 

(d) The question of reviewing the history of a ‘ool, 
its year of construction, initial cost, periodical re} airs, 
renewals and improvements, and the total amount 
written off from time to time for depreciation, nee not 
be the formidable task that at first sight may ap)ear. 

It is not a difficult matter to keep a record such as 
is outlined in the form below, Fig. 1. This ‘‘ Machinery 
Record ”’ is a card index, consisting of as many Sin. 
by 8in. cards, filed vertically in a lock-up box—o/ the 
usual design—as there are machines. It is assumed 
that each machine tool bears a number painted on 
the bed or as may be convenient for identification 
purposes. This number corresponds to the nuniber 
on the card, and the cards are arranged in arithmetical 
sequence, so that they are readily found when 
required for reference. 





Description: No. 3 Brainard Milling Machine. No. 
Bought new from Dearnley, Moore and Co. 65 
Date of Invoice: 31st July, 1900. Cost £84 0s, Od. 
Location— Bay No. 1. Dept. F. tow 6, 





Repairs and alterations. 

















Completed. Job No. Description. 
1 8. 2 
1906, 
an. 3rd P.R. 12/360...) General overhaul Dr. 10 5 0 
1908, 
Mar. 3rd P.A. 3/189 ... Additional equipment 
per otherside.. Dr. 15) 9 0 
Mar. 20th ..| 8.0. 686 Equipment sold—set 
over ... x. Cr. 4/12 6 
For full | specification | and nature of equip ment, 


see reverse side. 





"Fig. 1—“* MACHINERY RECORD” Sin. BY 8in. CARD. 


This record of machine tools installed is in practice 
as useful as it is accessible. Its value for reference, 
whether at a time of making up the accounts, periodi- 
cal inventories, or comparisons of cost in upkeep with 
other tools, or with a view to re-sale, this history of 
a machine’s equipment, age, cost, and periodical 
repair or alteration is a very valuable one. The 
information given in the heading is obtained from the 
supplier's invoice, and for the purpose of ready 
identification is supplemented by a statement of its 
position in the shop. Subsequently the cost accounts 
give the information required to make the record of 
repairs, alterations or additions complete. 

On the reverse side of the card is carried a full 
specification of the tool and its equipment, below 
which heading are vertical columnar rulings for the 
percentages and amounts written off for depreciation 
at specified times. In practice these percentages are 
calculated annually on the amount of the balance 
as per the previous year’s balance sheet, so that 
current year’s plant additions are ignored in the esti- 
mated depreciation. Although it is customary to 
write off percentages varying from 2} per cent. to 
10 per cent. or even greater, according to circum- 
stances as already outlined, it.is not to be expected 
that the assessor of taxes will be prevailed upon to 
grant abatement for “wear and tear ’’—the official 
expression—to a greater percentage than 5 per cent. 
On buildings and estate 24 per cent. only is the usual 
abatement given. 

The accompanying chart, Fig. 2, shows the effect of 
writing off depreciation in the manner above indicated 
at rates varying from 2} per cent. to 20 per cent. for 
a given term of years on each £100. Having pre- 
determined the loss or depreciation to be expected 
in a certain period the equivalent percentage per 
annum may be read off on reference to this table. 
On testing the figures by applying two or three alter- 
native imaginary rates and values, it will be seen how 
great is the assistance rendered by this tabulated 
record. Its value as a ready calculator is all the 
greater when used along with the card index described 
in Fig. 1, which brings the whole history of the too! 
in view and shows at a glance the depreciation writte 
off in previous years. 

The figures given below are calculated on the basis 
of a tool shown in the books at an initial value ©! 
£100, and multiples of £100 are therefore easils 
obtained. Each succeeding year’s calculation 1 
based on the previous year’s balance, for reason: 
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already explained, so that the amount of depreciation 
is a diminishing one each succeeding year until the 
scrap value is reached. The value at the end of each 
year is thus: 


| 

Year~ 24% | 3% 4% | 5% | 6% 
it. Gi 2 ax & c a & TS 6. A Ss. @ 
l 9710 0) 97 0 0} 96 0 0; 9 O 0} 94 O O 
9 |95 1 3| 94 110) 92 3 2/90 5 0/88 7 2 
; | 9213 9/91 5 6|88 9 5| 8514 9/83 1 2 
4 (90 7 5] 8810 8] 8418 8/81 9 0/78 1 6 
. 168 2 31 ap 37 7182 10° 9) 97 7 71498 7 7 
« | 8518 3| 83 6 1/78 & 6/7310 2/6819 6 
7 8215 4| 8016 1/75 211) 6916 8 6416 9 
3 | 8014 0| 78 7 8|72 210] 66 6 10! 60 18 11 
9 | 7813 8| 76 0 8| 6915 1/63 0 6| 57 5 9 
10 | 7614 4| 7315 2/6619 3/6917 6 | 53.17 0 
11 | 7416 0} 711011] 64 5 8| 5617 7| 5012 5 
12 | 7218 7] 69 8 0/6114 3| 54 0 8) 4711 8 
13 | 71 2 2/67 6 5/59 411) 51 6 8/4414 7 
14 | 69 6 8| 65 6 O| 5617 6| 4815 4] 42 011 
15 | 6712 0] 68 6 10] 5412 0| 46 6 7| 3910 6 
16 | 6648 9:1 OL (8:20 1 58, 8 4] 4e-O 8:1 3% 3 1 
i7 | 64 5 4] 5912 0] 50 6 5/4116 3| 3418 6 
18 | 6213 2] 6716 3] 48 6 2/3914 5] 3216 7 
19 se 2.0 & Fre F Cia ti ser 2 
0 | 5911 4] 54 71114410 &| 351611) 29 0 2 





Fig. 2--CHART SHOWING EFFECT OF DEPRECIATION IN REDUCED VALUES FOR VARIOUS PERIODS, AT 


short level stretch in the centre, at which part a shaft 
extends to the top of the mountains for ventilation. 
Altogether the scheme includes the electrification of 
the yards at North Adams, about two miles of main 








74% 10% 123% 15% 174% | 20% 
= sat ULES af Coe : Rig eats, a 
Con Gl Se) Se AS 2. Ott ahead: 
92 10 0';90 O 0|87 10 0;'85 O 0/82 10 0; 80 0 O 
Sh 11. 318k 0 .0| 76: 11. 3/723 -5° 0/48 1-3] 64 0 0 
790 241172 18 6166.39 10;61 8S 3156°'3 0 | 51 4 O 
173 4 2165 12 2/6812 4\52 4 0(46 6 6] 4019 2 
1/67 14 4/59 6 11/51 5 10\44 7 5/38 4 4) 3215 4 
62 12 9'53 7 414417 7:37 14 3/3110 7) 26 4 3 
157 18 11/48 0 7/39 5 5/32 1 1/26 0 3; 2019 5 
63 12 0/43 4 6134 7 3|27 411)21 9 3] 1615 6 
49 11 7/38 18 11/30 1 4:23 3 3/17 14 #1) 13°8°5 
146 17 31|35 0 3/26 6 2/19 13 9114 12 1); 10 14 9 
42 8 5); 31 10 3 23 0 5116 14 8|12 1 0 8 11 10 
139 4 9|;28 7 3)20 210/\14 4 6; 9 18 10 617 6 
36 5 11/25 10 6/17 12 6/12 110] 8 4 0; 510 O 
33 11 5:22 19 5115 8 5/110 6 7}; 615 4 48 0 
31 1 11:20 3 6/13 910; 814 9/] 511 8 310 5 
28 14 6;18 3 2);11 16 1} 7 8 6) 432.3 216 +4 
2611 5|16 610:10 6 7; 6 6 3} 316 O 2 & 2 
26°30" 91 14 14 STO CO O- ST StS 2 8 116 1 
22 14 9113 4 9) 7 16 2 4:31 4| = hi 79 1 811 
21 0 8/11 18 3) 618 & 3.17 | £28 1 3 2 


DIFFERENT RATES, ON EACH £100. 


(e) Inthe eonsideration of a proportion to be written 


off from year to year, the gradual shrinkage of value | 


as exhibited in the foregoing chart, which is so mani- 
fest in the high rates, must lead to a point where 


“scrap value” is closely approached. The present | 
work of the tool as a profit-earning unit at such time | 
is a question which must enter and determine the | 


course of procedure. 

A glance at the card index, as described in Fig. 1, 
will show the relation between first cost and present 
value shown in the books, as the amounts written off 
periodically for depreciation are seen on the reverse 
side. Here it must be borne in mind that prolonga- 
tion of the effectiveness of a machine tool must result 
from repeated alterations and additions to the tool 
and its equipment, the objects of which are a release 
of life and maintenance of its utility. The card 
shows whether such work has been charged to the 
account for repairs, which has the same effect in the 
profit and loss account as the act of writing off such 
sum as depreciation would have. Certainly the tool 
may have become antiquated, and there is always 
the question of advanced design to consider in these 
competitive days, If the tool stands so far behind 
the modern type for effectiveness and economy of 
manipulation as to constitute a drawback its shop 
value should be recognised and the handicap removed. 
For it is quite conceivable that the tool may be a 
good example of its class, finding a ready sale at a good 
price. 


Then the reserve fund created by the systematic | 


charges for depreciation and which have contributed 
to the selling price of the shop’s product can be drawn 
upon for replacement by a tool of such type as will 
meet the needs of the future. 








SINGLE-PHASE RAILWAYS. 
No. XIV.* 


WHEN we consider the advantages electrical working | 
presents in tunnels it is not at all surprising that the | 


trains running through the longest tunnel in the 
United States are worked with electricity. We refer 
to the Hoosae Tunnel, which is 25,081ft. long and 
pierces the mountain range between the Hoosac and 
Deerfield rivers. The illustration, Fig. 101, is a map 









North Adams Station 
To Troy. 48 Miles 


Scale of Miles. 
2 3 


line between North Adams and the west portal of the 
tunnel, where the gradient is about .75 per cent., 
| then 4.75 miles through tunnel, and the yards at the 
east portal, including three-quarters of a mile of 
main line having a gradient of about .5 to .7 per 
cent. In all 21.31 miles of single track are electrified. 

Since the traffic in the tunnel is exceedingly heavy, 
it will readily be appreciated that the steam locomo- 
tives made travelling very unpleasant, but when 
electrical working was started the conditions were 
greatly improved. In fact, we are told that in hot 


weather travelling in the tunnel becomes a pleasure, | 


and passenger trains pass through with the windows 
open. Moreover, when the tunnel was electrified 
automatic block signalling was brought into use, and 
the capacity was increased threefold, since three 
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Fig. 101—-MAP SHOWING POSITION OF HOOSAC TUNNEL 


| trains on the same track can be in the tunnel at once. 
| Before the block system was introduced this was not 
permissible, as the signals would not have been visible. 
| The system of operation is to couple an electric loco- 
motive to the front of the steam engine and to pull 
the complete train through the tunnel. During the 
journey the fires of the steam locomotive are not 
disturbed, so as to avoid filling the tunnel with smoke 
and gases. That the system is successful so far as the 
elimination of smoke in the tunnel is concerned is 
| evident from the fact that it is usually possible to 
see right through to the ventilating shaft—a distance 
of 2.37 miles. 
| In many respects the overhead equipment corre- 
| sponds to that used on the New York, New Haven, and 
| Hartford Railway between Woodlawn, New York, and 
Stamford, Conn. From the crown of the tunnel 


| brackets are suspended as shown in Fig. 104. Four 


insulators, each capable of resisting a pressure of 












+ t T 


Central Shaft 









Malleable 
Iron. 





“THe Ensiveea ' 


Fig. 102—PLAN AND PROFILE OF HOOSAC TUNNEL 


Showing its situation, and Fig. 102 is a plan and | 


Swain Se “THe ENGineer” 


150,000 volts, are fixed on these brackets, and two 


profile of the tunnel. In 1851 the work of construct- | serve for each track. The arrangement is such that 


ing this tunnel was commenced and the first train 
passed through it on February 9th. 1875. The 
tunnel is straight and two tracks are laid from end to 
end. Where the rock is soft the tunnel is lined with 
brick, but in the greater part the walls are bare rock. 


= drain off the large quantity of water encountered 
e 


* No. XIII. appeared September 13th. 





| two insylators are in series, thus giving a combined 


| dielectric strength which will enable them to resist 


| 300,000 volts. Since the voltage on the overhead con- 
| ductor is 11,000 volts, the insulation employed might 


| appear excessive, but having regard to the fact that 


the cost per insulator was only about 4s. 2d. more than 


tunnel has been constructed so that there is a | the price of one of one-eighth the resistance, and bearing 
gradient of 26. 4ft. to the mile from each entrance to a | 


in mind also that a long tunnel is not at all a desirable 
place for a train to be brought to a standstill, the use 


of these more expensive insulators is to be regarded 
as expedient. 

There are 1000 insulators in the tunnel, so that 
approximately £200 has been spent to secure eight 
times the usual protection. At the approaches to the 
tunnels insulators of the types shown in Fig. 103 
are used. In this case an extra expenditure of 2s. Id. 
per insulator secured practically three times the 
protection as compared with that given by an ordinary 
40,000 volt insulator. In Figs. 105 to 109 some 
further details of the overhead construction are given, 
these illustrations having been reproduced from Mr. 
W.S. Murray’s paper on “ Trunk Line Electrification,” 
which we have already referred to. Fig. 105 shows 
the overhead yard construction for the Hoosac 
Tunnel scheme, and Fig. 107 some other examples 
of construction as used on the open track. Fig. 106 
shows the method of connecting the feeders with the 
contact lines, and Fig. 108 shows the details of one of 
the feeder insulators ; Fig. 109 illustrates the details 
of a double catenary hanger as used in the tunnel. It 
| will be gathered that outside the tunnel two different 
systems of supporting the line have been adopted. 
For two and three-track sections on the main line 
the supporting bridges are built up trusses of the type 
shown in Fig. 107. They are formed of 7in. or 8in. 
channel top and bottom chords with light angle posts 
and double diagonal rod braces in each panel. 

These bridges are supported at each end by A- 
shaped frame towers formed of two 8in. channels 
braced with light angles. the plane of these towers 
being parallel to the centre line of the tracks. In the 
yards where more than three tracks are equipped with 
overhead wires cross catenary span wires are sus- 
pended from the apex of A-shaped frame steel towers 
built of 8in. channels with their sides in a plane at 
right angles to the track. This construction is shown 
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Fig. 104—SUPPORTS FOR WIRE IN TUNNEL 
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in Fig. 105. The catenary cable insulators are sus- 
pended from these steel cross catenary cables by 
stranded steel wires. Each tower is eafthed by a cable 
clamped to the apex. The anchor bridges are box 
trusses supported on heavy A framie towers with 
| latticed sides stiffened with double diagonal braces. 
The wiring of the railway is cut up into twelve 
| sections. 

An interesting feature in the overhead wiring is 
the crossing of the double 11,000-volt trolley wire 
over the 600-volt wires of the Berkshire-street Rail- 
way to the west of North Adams Station. The 600- 
volt wires are sectionalised with wooden insulators 
8ft. long on each side of the crossing and are carried 
over the crossing under an inverted 5in. channel 
which is supported by stranded cable span wires. 
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Fig. 103—CONTACT LINE INSULATORS 


This channel iron is on the same plane as the 11,000- 
| volt alternating current wires, but is insulated from 
| them by similar right-foot section insulators. Under 

normal conditions the continuous-current wires in 
' this crossing section do not carry current. But on 

the north side of the crossing a feeder is connected 
| to the 600-volt trolley wire and carried to a switch 
on top of a wooden pole. 

When this is closed by pushing a rod in an upward 
direction 600-volt continuous current is fed on to the 
'erossing channel and trolley wire so as to permit a 
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street car to pass over the crossing. When the rod 
is released the switch opens by gravity and by making 
another contact earths the channel iron and the con- 
tinuous-current trolley wire. The section insulators 
in the 600-volt trolley wire are earthed at the centre of 
their length, so that the 11,000-volt current cannot 


|to solve. The supports, which aro 100ft. apart, con- 
sist of U-shaped brackets, as shown in Fig. 109, 
which are parallel to the track and are held in place by 
1, 25in. wrought iron bolts extending 18in. into the rock 
or brick arch. These bolts are split at the upper end 
and hammered in together witha wedge, but prior to 


—. 


side walls for telephone and signal cable hangers . 
the drilling and blasting of the rock roof of the tunnel 
to obtain the necessary clearance in various places, 
and the erection of the overhead wires. Further 
to improve the working conditions, a large fan was 
erected at the top of the central ventilating shaft, 
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Fig. 105—-OVERHEAD CONSTRUCTION IN YARDS Fig. 106—-METHOD OF CONNECTING FEEDERS TO CONTACT WIRES 


leak past them in the case of breakdown of any of 
the 11,000-volt section insulators. 

The catenary cable inside the tunnel is composed 
of 3in. stranded steel cable, which supports a No. 0000 
grooved conductor by rigid hangers of varying lengths 





setting the bolts, the holes were filled with cement, 
and this rather than the wedges is relied upon to hold 
the bolts in place. The U-pieces support a bracket 
of the type shown in Fig. 194 by means of two 
150,000-volt — triple-petticoat porcelain — insulators, 
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Fig. 107—-CONSTRUCTION ON OPEN TRACK 


at intervals of 10ft. The contact wire, which is a 
No. 0000 grooved wire, is carried 1.75in. below the 
copper conductor by double clips attached in the 
centre of the 10ft. spans between the hangers. On 
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Fig. 108—FEEDER INSULATOR 


curves the conductor and contact wires are both sus- 
pended from the catenary cable by inclined hangers 
having double clamps. 

Owing to the small clearance and the great amount 
ef moisture present, the erection of the 11,000-volt 





overhead wires presented a problem by no means easy 


and these brackets, which extend across the track, 
support the catenary cable by 150,000-volt insulators 
Owing to the limited clearance in the tunnel the 
two contact wires are fixed only 15ft. 6in. above the 
rails. For the same reason the catenary cables are 
supported 14in. inside the centre line of the track. | 
This gives a minimum clearance of 12in. between the 
eatenary cable and the roof of the tunnel. All parts 
of the tunnel hangers are made of bronze. 

It is easy to conceive that the difficulties encoun- 
tered in erecting the overhead construction in the 
tunnels without seriously interfering with the traffic 
must have been considerable. But perhaps this will | 
be better understoood when it is stated that when the 
steam trains were at work it cost no less than 10s. to 
replace a sleeper owing to the fact that the men could 
only work in the tunnel for a couple of hours a day, | 
and it was a common occurrence to have men bronght | 
out unconscious owing to the bad air. To reduce | 
the amount of smoke during the work of construction 
the railway company purchased four large Mallet | 
compound oil-burning engines. The work was) 
done from two specially constructed trains, each | 
consisting of an oil-burning locomotive, two locomo- | 
tive tenders, a box car containing blacksmiths’ forges , 
and anvils, an air compressor car, thirteen platform | 
cars on which were built working platforms raised 
1lft. above the rails, a coach fitted up as a dining 
car, and a goods caboose. 

The train was fitted with pipes for the supply of 
compressed air, and lighted throughout with elec- 
tricity. On the floor of every third platform a 
wooden compartment was built, into which the men 
retreated during the passage of a train through the 
tunnel. An air valve was provided inside these 
compartments which, when partially opened, created 
sufficient pressure to keep out the smoke and gases 
and to provide fresh air for the men to breathe. The 
constructional work in the tunne! included the drilling 
of 1000 holes 2.5in. in diameter and 18in. deep, in 
the roof of the tunnel for the catenary hangers ; 
1500 holes 1.75in. in diameter and 6in. deep in the 


| We do not propose to enter into the details of the 
power-house, but it must suffice to say that it has 
been built at Zylonite, about 2.5 miles south of the 
west portal of the tunnel. It is situated near the old 
power-house of the Berkshire Street Railway. The 
engine-room contains two main generating units, 
each consisting of a 11,000-volt three-phase 3750 
kilovolt-ampére (single-phase rating) generator, 
coupled to a double-flow turbine. It will be under- 
stood that one phase of each generator is used for the 
railway. A few words may now be said with regard 
to the transmission line. The current is transmitted 


| at 11,000 volts from the power-house to a switch- 
| house at the west portal of the tunnel, over a double 


| transmission line 2.42 miles long. Along the straight 


| part of the line the towers which carry the wires are 


formed of two 8in. channels connected together by 
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Fig. 109—HANGER AS USED IN TUNNFL 


angle-iron braces and diagonals, and tied together 
hy a cross-piece at the top. These towers carry two 


' angle-iron cross arms, and are supported on two con- 


centric foundation piers set at right angles to the 
direction of the line. They are spaced about 30(ft. 
apart on the level. 

The transmission line consists of five stranded 
copper cables, two of which carry current for the 
railway, and are suspended from the cross arms 
at one side of the tower, while power and con- 
trol wires are suspended in a similar manner 
from the other side. We should here explain 
that the trolley wire bus-bar in the power-house 
furnishes power for the electric locomotive load and ® 
control bar supplies power to operate the circuit 
breakers, which control the various sections of the 
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track, at the west portal of the tunnel and at the 
repair shop. ‘The cross tie at the top of the tower car- 
ries an insulator to support the earth wire, which also 
serves asa guard wire for protecting the transmission 
line against lightning. The line terminates at the 
switch-house at the west 
portal of the tunnel, 
this switch-house con- 
trolling the whole 
system, for the switch- 
houses at the east portal 
and at the repair shop 
are not connected to the 
transmission line, but 
are fed through the 
trolley wires of one or 
beth main tracks. 
Therefore, so long as 
current is on either one 
of the main trolley wires 
the remainder of the 
system can be operated. 
The same towers which 
carry the transmission 
line also carry two tele- 
phone wires supported 


on one of the cross 
braces between the 
channels, about  10ft. 


below the high-tension 
wires. Noise caused by 
inductance on the tele- 
phone line is prevented 
by frequent transposi- 
tion of the wires. ‘This 
effect is also reduced by transfo: mers having a ratio 
of ltol. Static charges are dealt with by impedance 
coils, the centre part of which is earthed. 

Coming now to tho electric locomotives, these were 
built jointly by the Baldwin and American Westing- 
house companies. Three of the engines are primarily 
intended for goods service, and are capable of develop- 
ing a maximum tractive effort of 67,000 lb., and are 
designed for a.maximum speed of 30 miles per hour. 
The others are intended for passenger and light goods 
traffic, and exert a maximum tractive effort of 
40,000 Ib. The maximum speed is 50 miles per hour. 
All the locomotives are identical with the exception 
of the gear ratio.. By changing the gears it would be 
possible to change a passenger locomotive to a goods 
engine and vice versd. Each engine weighs 130 tons, 
6 tons of which are on the drivers. They are 48ft. 
long between the couplers and the total wheel base 
is 38ft. 6in. 

The locomotives have two articulated trucks, each 
truck having two pairs of 63in. drivers, a 7ft. 
rigid wheel base, and a pair of radial pony wheels 
42in. in diameter. The trucks are of very heavy and 
substantial construction. They are connected by a 
heavy draw-bar. The cab is supported by four 
loaded friction plates on each truck. One truck 
centre-pin has longitudinal play relative to the cab, 
thus relieving the latter of pulling and bumping 
stresses. The power is derived from four 375 horse- 
power single-phase motors directly mounted over 
the driving axles, and bolted to the frame. The 
power is transmitted from the motor by two flexible 
gears, which divide the load equally and prevent 
shocks on the gear teeth. These gears drive a quill 
surrounding the axles with 1.5in. clearance, and run 
in bearings in the motor frame. The quill in turn is 
connected to the wheels by a system of long helical 
springs, which allow the wheel to follow any inequali- 
ties in the track without affecting the motor. 

The electrical equipment consists of the following 
parts :—Four 375 horse-power single-phase motors, 
one air blast auto-transformer, two 11,000-volt 
pneumatically-operated current collectors, one 
11,000-volt oil circuit breaker, three preventive coils, 
four groups of pneumatically-operated contactor 
switches, two 10 horse-power motors for driving the 
compressors, one pilot governor operating a compressor 
switch, two 7.5 horse-power blower motors, two 
20-volt storage batteries for operating the electro- 
magnet valves, one motor generator set for charg- 
ing the batteries, one speed limit relay, two master 
controllers, two temperature indicators for showing 
the temperature of the main motors, and the necessary 
control circuits for multiple unit operation. 

I'welve tappings are brought out from the auto- 


reverse rotation, 
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transformer for controlling the motors. The overload | 


tripping mechanism of the oil circuit-breaker operates 
incon junction with a dashpot, which latter prevents the 
circuit breaker from opening as a result of momentary 
Surges in the high-tension line. This circuit-breaker 
1s closed by an air cylinder and opened by a spring, 


and the weight of the moving parts when the control | 


circuit is broken. The circuit is connected through 
& removable contact plug in the master controller, 
and a contact disc on the overload trip plunger. 
Each of the contactor switches is fitted with a mag- 
netic blow-out. The main circuit connections and 
the order in which the switches are closed for start- 
ing the locomotive are shown in Fig. 110. All the 
main motors are connected in parallel, and any 
machine may be cut out by operating a switch. 
Another feature worthy of mention is that an 
overspeed relay is provided, which automatically 
shuts off the current from the motors at a predeter- 
mined maximum speed. This prevents the locomo- 





| tives from attaining a speed which will damage the 
| motor armatures, but it does not prevent their attain- 
| ing a high speed on down gradients. 
Lastly, it should be mentioned that an up-to-date 
maintenance shop has been built at North Adams. 
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Fig. 110—LOCOMOTIVE MOTOR CONNECTIONS 


This contains drop pits with a hydraulic jack, well 
lighted inspection pits, a 15-ton electric crane, and 
the necessary machine tools for doing ordinary repair 
work. 
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SECTIONS OTHER THAN G. 

A CONSIDERABLE amount of matter coming before 
the sections other than G does not fall within 
our domain, but of others we may say a few words. 

In Section A the President’s address culminated 
in the statement: ‘I hope I may have succeeded 
in conveying the impression that a caloric theory of 
heat is not so entirely unreasonable in the light of 
recent experiment as we are sometimes led to imagine.” 
Upon this we have already commented. A report 
on the Tabulation of Bessel and other Functions 
contained tables of elliptic and Bessel functions, 
which should be of service in connection with elec- 
trical work. The Committee applied for, and ob- 
tained, an increased grant of £30 to continue the work. 
The seventeenth report on Seismological Investigation 
gave a comprehensive but concise account of recent 
earthquakes, with deductions, which was illustrated 
by location plans and diagrams. This committee ob- 
tained a grant of £60, with an additional £70 hypothe- 
cated by the Council for printing of circulars, &c., 
in connection with this work. The report on Practical 
Standards for Electrical Measurements showed that, 
as regards England, Austria, France, and Germany, 
a satisfactory agreement exists between the electrical 
standards used by these countries. Falmouth Ob- 
servatory showed cause, and pleaded for continued 
recognition, but apparently without success, beyond 
a vote of thanks and a recommendation to the 

| Treasury for a grant. Investigations of the Upper 
Almosphere have attracted the attention of a com- 
mittee ; many balloon observations have been made, 
and readings of pressure and temperature recorded. 
The balloons, however, have a way of disappearing, 
and are not recovered. It is proposed to take 
readings over the sea, because then balloons, it is 
thought, could be followed and recovered. A grant 
of £50 was allotted for this work. Dr. W. H. Eccles 
drew attention to the fluctuations of signals and of 
strays in wireless telegraphy, and explained them. 
In addition to these and some other reports and 
incidental matter, Section A had a list of over forty 
| papers to work through, which was only achieved by 
breaking up into ‘departments.’”’ Many papers 
| were purely mathematical, others treated of diverse 
subjects, including iridescent films, spinning tops, 
atomic heat, magnetic disturbances, radio-activity, 
among others, and wireless telegraphy, which we 
have already recorded. 

SECTION B. 

Section B—Chemistry—rather prides itself on its 
| exclusiveness and unpopularity ; moreover, it does 
| not encourage reporters—even the genial President 
| (Professor A. Serrier) could not disturb this tradition. 
In his address, among other matters, he animadverted 
on the undesirability of continuing indiscriminate, 
|scrappy elementary instruction in chemistry; he 
| would prefer that instead of teaching all children 
chemistry, generally indifferent, and of no use to the 
| vast majority of them, a selection should be 
made of promising students, who should be taught 
| properly, with the ultimate object of specialising 


| in the subject, and even of undertaking research 
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work later. This section had a list of twenty-eight 
papers to work through, besides some reports and 
discussions. Most of the papers were suitable for 
the President’s selected students, but radio-active 
substances and bio-chemistry received some attention. 
Dr. Desch’s report on Diffusion in Solids was iliumi- 
nating. He prefers to regard substances as amor- 
phous and crystalline rather than as fluids and solids ; 
glass, for instance, has many properties belonging to 
liquids, whilst liquid crystals, although liquid, are 
definitely crystalline. The formation of crystals in 
glassy material is regarded as evidence that diffusion 
does take place in glasses ; such, for instance, as the 
occurrence of wollastonite and diopside in glass, 
and of many crystalline minerals in blast furnace 
slags, and of various crystals in natural glassy rocks. 
In all these cases the crystalline material is different 
in composition to the glassy mass ; hence their forma- 
tion involves diffusion. Solid carbon can diffuse 
through porcelain. By the application of electrolysis 
a metallic constituent in a glass may be replaced 
by another metal having a smaller atomic volume ; 
thus lithium may replace the sodium in glass, or silver 
penetrate lead glass. The diffusion of a gas through 
a metal is closely related to the absorptive power 
of the metal for the gas. Mercury diffuses through 
many metals ; in fact, it may be syphoned through a 
bent rod of cast lead or tin. There are many instances 
of the diffusion of solids through metals, witness, 
‘kernel roasting,’ “‘ cementation metallurgical pro- 
cesses,’ and many examples are given of the diffusion 
of metals into one another, and even of the formation 
of alloys by compressing the filings of different 
metals together, as well as the experiment of Roberts- 
Austen, showing that gold could diffuse upwards 
into a cylinder of lead, even against gravity. Steel 
and iron came in for the consideration they merit, 
even the removal of carbon from steel, that is, heating 
it in an oxidising medium—generally oxides of iron— 
which is a process the reverse of cementation, yet in this 
casealso true diffusion actually takes place. Segregation 
and crystallisation are the result of diffusion, otherwise 
the rearrangement could not come about. There 
are evidences of diffusion, not quite positive, in the 
case of minerals, but certain in the case of artificial 
crystals. This report presented an excellent review 
of the subject, and, in addition to well-selected exam- 
ples, included one hundred and seventy-three refer- 
ences to the special literature. 
SECTION C., 

Section C—Geology—dealt with more than thirty- 
five papers and reports, also some discussions, mostly 
of considerable geological interest. One point stood out 
prominently in relation to the geology of the eastern 
Highlands, in that views expressed by Mr. George 
Barrow and not accepted twenty years ago are now 
receiving attention; moreover, special excursions 
were organised to enable geologists to inspect the 
disputed territory and judge for themselves. The 
whole country concerned could not be covered, 
but, from what was seen, tangible evidence was 
forthcoming which supported Mr. Barrow’s view, 
at least in part. 

The Rev. A. Irving indicated the presence and 
position of a ‘‘ buried river channel near Petersborough,” 
and attributed the capture by the Humber of the 
lower Trent to glacial damming co-operating with 
differential movements of the crust. Mr. H. M. 
Cadell, in another section (E), drew attention to the 
presence of buried river channels in the cases of the 
Forth and the Tay, and went so far as to assert that 
the failure of the Tay Bridge might be largely set 
down to the fact that the existence of the buried 
channel was then unknown. He attributed the 
capture of Forth water by the Clyde to the more 
rapid cutting back of the bed of the more rapid 
river, leading to an encroachment into the drainage 
area of the more sluggish river—assisted by earth 
movements as well. This finds support in the fact 
that some of the tributaries of the upper Clyde run 
from west to east. 

Dr. J. S. Owens has made observations on “ the 
settlement and transport of sand in water.” His 
experiments were made with silicious sand from the 
sea shore of grades from a diameter of three up to fifty- 
five thousandths of an inch. It is found that the 
velocity of settlement increases with the rise of tem- 
perature, that is, as regards smaller grains, for as the 
size increases this effect becomes less, and is negligible 
for grains over one-tenth of an inch in diameter. The 
experiments on sand transport along the bottom 
referred to that stage in which sand moves in ripples 
under the influence of currents of from about lft. 
to 24ft. per second, and within these limits the 
volume of sand moved was found to vary practically 
as the sixth power of the mean velocity of the current. 

Dr. J. D. Falconer, referring to “the origin of 
kopjes and inselberge,’ regarded them as the result 
of weathering and erosion during small oscillatory 
movements of a regional character in the neighbour- 
hood of base level. He saw no need to evoke a 
desert origin for them. 

Mr. Edward Greenly explained how “the Menai 
Strait’ might have been excavated by glacial waters 
during the recession of the ice at a time when the 
mutual relations of the ice of the mountain land 
and of the sea basin admitted of the accumulation 
of a temporary lake, post-glacial erosion and subse- 
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quent changes of level completing the bed as it now 
exists. 
SECTION D. 

In Section D—Zoology—the president, Dr. Chal- 
mers Mitchell, in his address, pleaded seriously 
for game sanctuaries in different parts of the world, 
where wild animals might live unmolested in their 
natural state. This seems the only way to prevent 
the extinction of many existing species at the hand 
of the sportsman and others. This section had before 
it areport on the “ Belmullet Whaling Station,” con- 
taining a mass of information relating to the industry, 
and about whales. There was also a paper by Pro- 
fessor W. C. McIntosh on “ Scottish Fisheries, 1898- 
1912.” He feared no depletion in the North Sea. 

In Section E—Geography—the President (Colonel 
Sir C. M. Watson, K.C.M.G., C.B.) in his address 
referred to African exploration more particularly, 
but mentioned the international map of the world, 
the making of which is in progress. Some sheets 
have already appeared, and he did not approve of 
the scheme of colouring, nor of the absence of mark- 
ings or signs to distinguish between areas that have 
been triangulated and those that have not; but he 
thought the seale of the map had been wisely chosen 
at yoodooo; that is, it was all right for an inter- 
national map, but for national purposes national 
systems of measurement were regarded as more 
suitable—for example, in the United Kingdom scales 
of lin. and 6in. to the mile are better than scales of 
Sood and ;jioo would have been. Colonel 
C. F. Close read a paper on the same subject. He 
pointed out that the chief characteristics of the 
international map were uniformity,, accuracy, and 
reliability. With regard to uniformity, a certain 
flexibility has been allowed to meet local circum- 
stances, but the meridian of Greenwich had been 
adopted, and also the metre, but countries so desiring 
may put in their own units as well. The total number 
of sheets required to cover the whole world, including 
the oceans, is 2084 ; for the land alone 500 full sheets 
will be required. 

In a paper on * The Country North of Lake Albert” 
Mr. G. W. Grabham pointed out, in reference to the 
Lado Territory, which lately reverted to the Anglo- 
Egyptian Sudan by the terms of an international 
lease, that tie Fola Rapids, near Nianule, offer a 
power of economic value, particularly as there are 
no deposits of coal. He also drew attention to the 
fact that iron smelting is carried on to a considerable 
extent by the natives of these regions, the ore being 
derived from the lateritic soil; moreover, the metal 
is shaped into implements. 

In a discussion on ‘‘ Antarctic Discovery” Sir 
Clements Markham spoke up for Captain Seott, 
and other speakers for other explorers. They wel- 
comed the discovery of the South Pole, as it put an 
end to sensational Pole hunting, and now serious work 
could be done—of which, too, there was pienty for 
all and many. 

Mr. Edward A. Martin discoursed about ‘‘ Dew- 
ponds and Mist-ponds.”” He considered the former 
a misnomer, and saw in fogs and mists the factor 
which tends to keep alive the best-made ponds. 
The precipitation of mists into ponds, aided perhaps 
by silent discharges of electricity and the entangle- 
ment-of mist-laden salt-dust in the hollows in which 
the ponds: lie, he believed to be the means by which 
some ponds maintained a supply of water all through 
the year, in spite of the great draught which is made 
upon them by cattle. 

Sir W. Willcocks’ paper on “‘ Irrigated Canada” 
was distinctly amusing, but showed the value of the 
work done by the beneficial change effected in the 
district irrigated. 
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SECTION F. 

Section F—Economic Science and Statistics— 
under the presidency of Sir Henry H. Cunynghame, 
K.C.B., naturally dealt with the burning questions 
ot the day, and included a paper by the Right Hon. 
Herbert Samuel on ‘* Federal Government,” whilst 
many other highly important questions were con- 
sidered. 

Mr. Alex. Newlands, M.Inst.C.E., assistant engineer 
to the Highland Railway, read a paper on “ The 
Economic Aspect of Scottish Water Power.” He 
pointed out that water power possibilities of Great 
Britain are practically restricted to those of the 
North and West of Scotland, for no other part of the 
country can offer equal possibilities. This part of 
Scotland has the greatest extent of elevated area 
and the greatest rainfall in the British Isles, with 
the possible exception of Cumberland, in England ; 
moreover, in the North and West Highlands these 
drainage areas are all near the sea-board, which, 
again, is so indented and sheltered as to afford 
peculiar advantages for access by shipping, and the 
country generally is well served by railways and 
roads. ; 

The amount of water power available in Scotland 
has been put by Professor Forbes, F.R.S., at 1,000,000 
horse-power ; one-half of this amount represents 
on. @ basis of 5lb. of coal per horse-power hour 
34 inillion tons of coal per annum, which at 10s. per 
ton is worth £1,750,000. A map, reproduced herewith 
on a small scale, accompanying the paper showed 
powers varying from 16,000 down to a few hundred 
horse-power, available from two-thirds of a 42in. 








rainfall, which is a low estimate, and allowed: for 
evaporation, sinkage, and river compensation. 

The question of cost of harnessing is one that 
cannot be generalised upon, but the figures for the 
Kinlochleven works of the British Aluminium Com- 
pany on the west of Argyleshire are available, and 
are interesting. That reservoir—probably the largest 
artificial one in Europe—has a length of 7} miles 
and an average width of about } mile. It impounds 
about 20,000 million gallons of water, sufficient to 
give an output of 30,000 horse-power for about 
100 days. The cost of the works proper was £600,000, 
or £20 per horse-power. 

The utilisation of thes? powers, he assumed, would 
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afford a ready means for providing a healthy home | 


life for the industrial workers. The old Highland 





would be demanded, he was sure landlords would do 
much to benefit the Highlanders, although they might 
not be so willing to aid any scheme that entailed 
obtaining rights with the intention of re-selling the: 
at a profit. 

SECTION I. 

In his presidential address to Section I—Physioloyy 

Dr. Leonard Hill emphasised the importance for 
comfort and health of having moving air, but neith«r 
hot nor moist. As regards oxygen, as long as it wa, 
retained in sufficient quantity to give a partial pressure 
sufficient to change the haemoglobin of the venous 
blood into oxyhaemoglobin the question of a lack of 
oxygen could not arise. The mere fact of our atmo- 
sphere smelling badly did not necessarily indicate any 
poisonous character ; but in the warm moist atmos- 
phere of a crowded place the infection from spray 
sneezed, coughed, or spoken out was enormous. On 
passing from such an atmosphere into the cold, 
the human defensive mechanisms were checked ; 
hence arose the susceptibility to and prevalence of 
colds in the winter. But colds were not caught |y 
exposure to cold alone. In the summer, too, people 
were more in the open air, and correspondingly less 
exposed to vitiated atmospheres. Dr. Hill’s views 
have a considerable bearing on the ventilation of 
mines, workshops, &c. 

Considering ** Movements in Hand-writing,’ Mr. 
Robert R. Rusk expressed the view that the hand- 
and-arm movement should be used to form the up- 
ward and downward strokes and that the rounded 
elements should be executed by the finger movement. 

In criticising the Report of the Departmental Com- 
mittee on Sight Tests, Dr. F. W. Edridge-Green 
remarked that in the wool tests the Committee had 
missed the most important points—first, that the 
test should contain the confusion colours of the 
colour-blind, and, secondly, that the four chief 
colour names (red, green, yellow, and blue) should 
be used. Then the lantern recommended by the 
Committee he regarded as defective; a means of 
regulating the luminosity of the light should be pro- 
vided. The recommendation of the Committee 


| of a classification of colour-blindness based on thie 


| to the work of the ablest observers. 


homes would be re-established, where the old people | 


would live out a healthy and comfortable old age, 


and at the same time be able to exercise a paternal | 


control over and interest in the younger generation 
finding industrial employment in the neighbourhood, 
and to these latter the recreations of a semi-country 
life and the pleasures of a little gardening or agricul- 
ture would be highly attractive. The Highland homes 
and crofts to-day are occupied by old people only, 
the younger generation, while assisting in the main- 
tenance of these, being either engaged in industry 
in the South or have gone abroad. The industries 
available include tweed and hosiery manufacture, 
carpet-making, wood-working, and probably wood 
pulping, the manufacture of moss litter, supply of 
building material and dressed stones for building, 
monumental work and sculpture, tanning and boot- 
making, milling, and the manufacture of cake and 
feeding stuffs, dairying and butter-making. Small 
industries would be particularly favoured, inasmuch 
as electric distribution is so adaptable for sub-division 
of power. 

The subject the author regarded as one well worthy 
of the attention of the State. One hundred years 
ago about £1,000,000 was voted for the construction 
of the Caledonian Canal, with the view of arresting 
emigration and finding employment for the Highland 
people, and a hundred years earlier a large sum was 
voted to General Wade and his road builders for a like 
purpose. The charm of the Highlands as a summer 
resort would not be adversely affected, as was evi- 
denced by the experience of Switzerland, where the 
tourist business and industrial progress flourish side 
by side. 

Mr. Newlands saw in his scheme the panacea for 
most troubles, within limitations of course, due to 
herding in the great centres of industry, overcrowding, 
expense of living, and such like. No coal being used, the 
atmosphere would not be polluted, and the industries 
would be independent of coal strikes. The chairman 
(Sir Henry Cunynghame) regarded this as the most 
important communication that had come before this 
meeting of the British Association, and supported 
the author in his favourable views. Mr. W. F. Reid 
pointed out that 40,000 horse-power in water was 
the minimum for economical working in large indus- 
tries. He regarded rainfall as having little to do 
with the question ; the supply of water must be con- 
tinuous, and the water would have to be conveyed 
to where it was wanted for conversion into electricity. 
He quite approved of asking assistance from the 
Government, but. would restrict any scheme to 
supplies above an altitude of 1000ft. The disposal 
of waste material had in some cases—chemical works, 
for instance—to be considered seriously. Mr. New- 
lands pointed out that he did not contemplate large 
industries nor such as required great power or that 
produced much waste; then, as regards rents that 





flicker method of photometry is in the direct opposition 

‘The Relation of Mind to Body” gave rise to 
learned discourses from the physiological, philosophi- 
cal, and psychological points of view, which seemed 
to convince the speakers, but one felt at the end of all, 
as a speaker observed, that the old dictum “ What is 
body ? Never mind, and What is mind ? No matter.” 
still held good. 

Section K is Botany; Section L Education. In 
the latter various suggestions by many speakers 
were made on the way to teach mathematics. The 
educational value of museums and’ nature study 
was emphasised. A report on “* The Curricula and 
Educational Organisation of Industrial and Poor Law 
Schools” included information concerning public ele- 
mentary schools, certified efficient schools, reformatory 
and industrial schools, prison classes, poor law school, 
special schools for defective children, societies for wails 
and orphans, naval schools and training ships for the 
Navy, army schools, training ships for the mercantile 
marine, private adventure elementary schools, asy- 
lums for lunatics, idiots, and imbeciles. The report 
discloses an astonishing lack of system and uniformity 
and much purposeless work, and indicates the desir- 
ability of steps being taken to provide for adequate 
reports upon all educational work and _ training 
either to central or local authorities. Another report 
dealt with “The Overlapping Between Secondary 
Education and that of Universities and Other Places 
of Higher Education,” and, although views differed, 
there did not seem much objection to overlapping, 
provided the pupils were not deluded into the idea 
that they were having a university education. It 
was generally conceded that eighteen, or even mine- 
teen in the ease of girls, should be the minimum age 
for entrance at a university, and that the normal 
course of a secondary school should be designed to 
meet the needs of the average pupil, and in the upper 
forms to give him the opportunity of leaving schoo! 
with a real grasp of some departments of knowledge, 
complete so far as they go, and having a distinct rela- 
tion to his future life in both its occupation and its 
leisure. Yet another report gave interesting informa- 
tion respecting ‘‘ Mental and Physical Factors !n- 
volved in Eudcation.” 

Section M—Agriculture—established at this meet- 
ing as a separate section, justified its existence to the 
extent of providing pabulum to keep itself going 
alone for three days ; it joined with Section I. for a 
fourth day. An interesting point arose as to the 
‘ Nation’s Food Supply.” It seems that as regards 
herdstuffs 38.5 per cent. of our total supplies in 191! 
came from British possessions, and if the home 
supply is included about three-fifths of our require 
ments in this direction came from within the Empire. 
Summarising the nation’s food supply, including 
meat, in forms of money, the home produce amounted 
to £180,000,000; the imports to £206,000,000, 
togethe: £386,000,000. For agricultural purposes 
Scotland offers a territory of 19,000,000 acres, but 
this includes areas above 1500ft. altitude, and also 
rough hill grazings This leaves not quite 5,000,000 
acres for permanent cultivated pasture, for rotation 
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grasses and clovers and for the surface over which the 
plough could annually range. se 

The General Committee grants this time are appor- 
tioned as follows : 


Summary. 

Section. £ s. d. 
A e oe oe +. oe oe oe i ave 180 0 O 
Boys os ae ie oe os oe o° ee re 100 0 0 
Ci a ee oe o° e* ee oe o< 6 oe 120 0 0 
D 145 0 O 
G 80 0 0 
EE os cukehre Rete ae) enti Pa leg wnOe ibs con = 
j ve ow ae oe oe o» oe os ee bie 140 0 0O 
in se ee o's od ie ee es ve ie ast 90 0 0 
ls es oe os se ee o aa #3 AD aw 40 0 O 
Corresponding Societies Committee 25 0 O 

Total £1036 18 8 


The grant for Section G is for the ‘* Gaseous Explo- 
sions’ inquiry. It was also considered desirable 
that a detailed magnetic survey of the Britivh Isles 
on the lines of that of Professors Rucker and Thorpe 
for the epoch of 1891 should be repeated. It was also 
recommended that Sir John Macdonald’s paper on 
“The Road Problem” should be printed in extenso. 

It remains te add that the sections generally had a 
strenuous time ; in fact, so great had been the influx 
of papers that some have been left over for considera- 
tion year @t Birmingham. A noteworthy 
innovation at this meeting was the introduction 
of the system of binding up in convenient book 
form for each section, all the matter in hand before 
the time of the ‘meeting, including the presidential 
addresses. These volumes were on sale at prices 
fron: 6d. to 9d. each, and proved so popular that the 
supply for some sections soon sold out. 


next 





THE LITTLE SALMON RIVER VIADUCT. 


Wer have received from the Grand Trunk, Railway 
of Canada the photograph of the Little Salmon River 
Viaduct, which we reproduce herewith, and also a copy 
of the report of Mr. R. F. Uniacke, M. Can. Soc. C.E., 
under whose general direction it was erected. This viaduct 
is on the National Trans-continental Railway, 185 miles 
from Moncton, and it has recently been taken over by 
the Grand Trunk Railway. Its erection was a work of 
considerable importance and difficulty, and we feel sure 
that the following partieulars regarding it will be of interest 
to engineers, contractors, and railway men generally. 

The Act of Parliament authorising the construction 
by Commission of the Eastern Division of the National 
Trans-continental Railway provided for a route from its 
eastern terminus—*Moncton—through the central part 
of the province of New Brunswick and through the pro- 
vince of Quebee. The engineers of the Trans-continental 
Railway had located two lines, one known as the river 
route, following the St. John River, north from Fredericton, 
and the other the central route. The latter was adopted 
as fulfilling more closely the provisions of the Act. 

The valley of the Little Salmon River presented one of 
the difficulties to be overcome, as the gradient develop- 
ment showed a crossing over 4000ft. long, with a height of 
200ft. above the water-line. The line approaches the east 
end of the structure with a 6 deg. curve through a rock 
cutting, the gradient falling 0.40ft. per hundred. The 
lay-out consists of twenty-four towers (58ft. 9in. centres) 
and twenty-five intermediate spans (100ft. 3in. centre to 
centre), the end spans being 100ft. 10}in. centre of bent 
to the duter end of the steel. All the tower spans are alike 
as are also the intermediate spans, excepting that the 
masonry ends are extended to give the required bearing. 
The towers and bracing are made alike as much as possible, 
80 as to necessitate one set of templates only for the spans 
and the parts of the towers which duplicate each other. 
A through girder system was adopted, there being several 
reasons for this. In high trestle construction, where the 
use of false work is out of the question, the most economical 
lay-out is that of an intermediate span as long as can be 
handled with a well-designed traveller working from rail 
level, so as to reduce the number of high towers, their 
pedestals and foundations. The stability of the erection 
outfit was such that in this case girders weighing 30 tons 
could be placed in position. 

The approach at the east end being through the steel 
work on @ curve, and also to utilise the material in the 
cutting without waste, an abutment of reinforced con- 
crete placed on the top of the rock fill was decided upon. 
A buried pier from the original surface at this point 
would have been over 100ft. high, difficult to design and 
build and very costly. This was avoided by the use of a 
bank abutment. The concrete was reinforced to prevent 
danger of cracks from settlement in the bank, and in order 
to give time for the bank to settle the ends of the girders 
were temporarily supported by a crib-work of square timber 
before the permanent abutment was built. 

For the design of the pedestals and west abutment 
borings and test pits were first made to determine the 
character of the soil. This proved to be of compact sand, 
gravel, and hard pan, so that no piling was required. 
The footings were designed to distribute the load at a 
Pressure of from 2.5 to 4 tons per square foet. The four 
pedestals near the water-line at the banks of the river 
were built with curved cut-waters so as to form suitable ice 
breakers, the axis of the piers being parallel to the direction 
of the current. The anchor bolts for the pedestals con- 
Sisted of two rods 2in. in diameter, the lengths varying 
according to the up-lift to be resisted. These rods were 
anchored at the bottom by spacers of 10in. channels and 
Washers, conerete being built around them. In order 
to give room for a little variation in their position, conical 
forms were set around each bolt, a lip being left at the top 
extending beyond the base plate of the column through 
which these voids were filled with grout after the steel was 
ges: The west abutment or buried pier was about 
% d i oe height above the footing course, and in order to 
duce the pressure en the soil and allow the embankment 
to run through and surreund it, an arched void was left 








VIADUCT OVER 


THE LITTLE SALMON RIVER, CANADA 








in a longitudinal direction. No difficulty was experienced 
in building to this design. 

In laying-out the work no triangulation was required, 
snd an ordinary steel tape was used, the engineer's experi- 
ence being that, as provision is made in the girders fcr 
expansion, a slight variation in the position of the anchor 
bolts is permissible, providing the expansion slots are made 
longer than the theoretical length requires. The chief 





difficulty consisted in maintaining the anchors in a vertical | 
position and protecting them from rough usage from swing- | 


ing buckets of concrete and other causes. The Dominion 
Government’s specifications were strictly adhered to in 
the proportioning of the members. The compression 
members were calculated for the pin ended formula of these 
specifications. In the tension members of the towers 


a limiting length of 200 twas used to avoid sagging 
ay : 


of members, to make them capable of resisting compres- | 


sion, and to give initial stiffness. Attention is called to 
the use of bulb angles in the sway bracing of towers 
as making a very stiff and economical section and 
avoiding breakages in shipment, the great fault in box- 
laced section of light angles. 

The actual erection began on July 27th, 1910, and the 
last span was swung February 8th, 1911. All riveting 
and painting was fully completed by August of the same 
year. Material was unloaded at a siding at the west end 
and handled by a two-beom derrick car in the storing 
yard. A light standard gauge locomotive with lorry cars 
handled the material from the storage yard to the end of 
the steel. The main feature of the erection outfit was the 
30-ton two-boom erection derrick which travelled on the 
top flanges of the girders, the trucks of the traveller running 
on 115 Ib. crane rails, the bases of which rested on timber 
temporarily secured to the girder flanges. This derrick 
was self-propelling by means of a chain and sprocket 
connecting the trucks with the erecting engine, which 
consisted of two 10in. by 12in. cylinders. The 
booms were of box section composed of four 36in. by fin. 
web plates at the centre section and tapering at the end, 
connected with four 3}fin. by 3}in. by jin. angles. This 
section was found to weigh actually less than a latticed 
section, and the combined unit stresses from compression 
and bending were very much reduced. The men working 
on the traveller and assembling are reported to have been 
very enthusiastic over the ease with which this big machine 
handled its work. The wind at the deck of the trestle 
was very strong, and was generally blowing at right angles 
to the bridge, but the work was practically never stopped 
on acecount of too much wind. Another important feature 
was the use of riveting bridges for the convenience and 
safety of the men in assembling, riveting, and painting. 
These were carried along the top of the trestle by the two 
boom derrick car, and after being secured to the top flanges 
of the girders by hooks the. cages were lowered or raised 
by hand, as required, the free end of the tackles being on 
the platform, so that the riveters could slack away them- 
selves. 

The erection staff varied from 60 to 80 men, of whom 
but 6 were employed on the big traveller, 1 sub-foremen 
and 14 men were used to assemble the steel work, and the 
rest formed from two to six gangs of riveters, as well as a 
crew for the derrick car and a driver for the light locomo- 
tive. The riveting gangs averaged 302 rivets per day of 
ten hours per gang, a rate which would probably have been 
reduced by 50 per cent. if ordinary staging had been used 
instead of the riveting cages. 

One coat of Sherwin-Williams black metalastic paint 
was used in the shop, with a coat on each contact surface 
before assembling. Two final coats were applied, the first 
metalastic brown and the final coat Acheson graphite. 
Rivet heads and shop marks were touched up before 
applying the field coats. The use of a different shade for 
the first field coat was a great help to the inspector to 


11 5ft. | 


| water 





enable him to see that the several coverings were properly 
applied. 

In the final estimates the actual amounts and cost under 
the several items are :— 

Substructure— 
1,757 cu. yds. 1 
6,524 


26,355 dols. 
5 concrete at 11.00 dols. = 71,764 dols. 
1.00 dols. = 4,597 dols. 
2.50 dots. = 26,335 dols. 





” 


2-4 concrete at 15,00 dols. = 


Excavation 
Excavation 


at 
at 





4,597 
10,534 
129,051 dols. 
Superstructure— 
Steel 13,991,310 Ib. at 4.68 cents 
Timber 518,041 ft. B.M. at 4.60 cents.. 


654,797.31 dols. 
23,829.89 dols. 
678,623.20 dols. 


or together 807,674.20 dols., equal to, say, £161,535. 








LAYING SUBAQUEOUS WATER MAINS. 


Taree different 
mains across 





methods of laying flexible jointed 
streams were described at the 


| annual meeting of the American Waterworks Association 








At Rome, U.S.A., a line of 12in. water pipe had to be laid 
across the Etowah River at two points, the river being 
220ft. wide. An overhead cable was laid across the river, 
and on it were a pair of trolleys carrying tackle attached to 
a raft consisting of empty barrels surmounted by a deck. 
In one end of the raft was a central slot or well for laying 
the pipe, a tripod and hoisting tackle being mounted over 
this well. The first pipe was anchored to a tree on shore, 
with its outer end resting on the raft. The second pire 
was coupled on and the raft pulled forward until only the 
end of this pipe was upon it, when the third pipe was 
coupled on. A supply beat carried the pipe lengths and 
other requisites, and was attached to the overhead cable 
in the same way as the raft. The pipes were put together 
with the Ward flexible ball joint. Soundings showed 
two rock ridges, and notches were cut in these by light 
charges of dynamite. For crossing Silver Creek, 60ft. 
wide, a platform or bridge was built, and five 12ft. lengths 
of pipe coupled up upon it. This continuous pipe was 
then lowered by tackle, keeping the ends above water 
for connecting to the shore pipes. A test showed heavy 
leakage, and examination by a diver proved this to be due 
to excessive angle of the flexible. The ends were dis- 
connected, 60ft. stretch of pipe raised, joints re-made, 
a bed of gravel laid, and the pipe again lowered. It was 
found that 12 deg. was the maximum angle that could 
be given to a joint without fear of leakage. At Meridian, 
an inverted syphon pipe had to cross a creek 30ft. wide 
and subject to heavy floods. A submerged bridge was 
formed of a pair of heavy timbers 36ft. long, stiffened by 
wing posts and truss rods, and upon this were laid saddies 
for the pipe, which were attached by long U-bolts. The 
structure was lowered in place, the pipes connected within 
cofferdams, and piles driven on either side of the ‘* bridge.’ 








THE report of the Committee on the horse-power rating 
of motor cars has now been issued. It is recommended 
that, as is now done, petrol cars should be rated on a for- 
mula taking into account cylinder diameter, but that 
steam cars shall be rated according to boiler heating sur- 
face. In the case of electric cars, however, as there is 
not much variation in the size of motors used, no rating 
formula is proposed, but all will be assumed, for taxation 
purposes, to be between 6} and 12 horse-power, instead of 
between 12 and 15 horse-power, as at present. The results 
of a test carried out by Mr. H. E. Wimperis, secretary to 
the Committee, showed that an electric car of the type used 
for town work develops about 74 horse-power when travel- 
ling at 20 miles per hour. This recommendation, if 
adopted, will have the effect of reducing the tax from 
£4 4s. to £3 3s, 
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EXTENSION OF THE WORKS OF SIEMENS BROS. AND CO., WOOLWICH 
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THE COMPLETED BUILDING FROM THE NORTH-EAST 
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SHUTTERING FOR BEAMS AND COLUMNS GROUND FLOOR, SHOWING LARGE MIXING ROLLERS 
A MODERN FACTORY and is a conspicuous structure on the south bank of the | two million cubic feet, special provisions had to be adopted 
Re ea Bee . a river between Greenwich and Woolwich. to meet the requirements of the London County Council. 
By F. SOUTHEY, Assoc. Memb. Inst. C.E. In plan the building is composed of two wings or blocks, Foundation.—The building is situated within 100 yards 


Tue needs for extension of premises on the part of a | forming at its junction an angle of 944 deg. That known | of the edge of the bank of the river. Trial borings were 
large and progressive firm of electrical manufacturing | as the south block is 320ft. in length, while the west | taken with the following result :— 
neimeers ests ishe : , TOY : 20 P > re . i *k is %Q? ; . Pirttick * i Ti i 
engineers established many years ago have resulted in | block is 202ft. in length, measured from the external point ei ci ae ety No. 3_N.W 


Ground level. 
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GENERAL PLAN AND SECTION OF THE FACTORY | It was decided to support the building by conercte 


| piers founded on sand. The piers are 5ft. by 3ft. bin. 
| under walls, 5ft. by 4ft. under columns, and 5ft. by tft. 


the erection of several buildings recently, the most im- | of intersection of the outer walls. The uniform width | at corners. They varied in depth from 7ft. below base- 
portant o1 which is a factory that may be regarded as one 
of the largest in the Metropolis. This factory was designed 
with every regard to modern requirements of space, 
lighting, heating, ventilation, fire protection and lavatory 
accommodation. It was completed a few months ago, | 


between the external faces of the walls is 50ft. 9in. The | ment floor level to 14ft. 9in., the basement floor | vel 
site of the building occupies an area of 28,620 square | being 7ft. 6in. below the general ground level. The base 
feet, or -657 acres. There are six floors, including the | of each pier was extended on all sides by under-cutting, 
basement, giving a total floor area of 133,690 square feet, so that the distributed load on the sand did not exceed 
or 3-07 acres, and as the building has a capacity of nearly | three tons per square foot. The soil was favourable {or 
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the amount of under-cutting required, and the inappre- 
ciable settlement of the building justified the method of | 
foundation adopted, There are in all 153 piers, with a | 
distance between centres longitudinally of 10ft. 10in. | 

| 


In the excavation for most of the piers water was encoun- 
tered, but not more, in the worst cases, than could be 
dealt with by a couple of hand diaphragm pumps. Three 
thou:snd cubic yards of concrete were placed in piers 
and trenches, while the total amount of excavation was | 
10,000 cubie yards. The concrete was composed 


about 

of 1 of Portland cement to 6 of Thames ballast, with a 
proportion of “plums.” The foundation work was 
carried out departmentally and completed in ten weeks. 


Superstructure.—This is in brickwork for piers and walls, 
with reinforced concrete floors, roof and central columns. 
Fletton bricks were employed with mortar composed of 
3 parts of sand to 1 of Portland cement in basement walls, 
and a mixture of 5 to 1 for the work above ground floor 
level. About two and a-quarter million bricks were used. 
The loads on the floors are sustained by the brick piers 
and reinforeed concrete columns resting directly over the | 
foundation piers. The following table gives the calculated 





| fire, one combined waste and testing valve with necessary 


system of heating is installed. The steam is obtained from | 
a Lancashire boiler in an adjacent building, and is intro- 
duced at a pressure of 60 lb. per square inch. The heating | 
pipes are placed near the ceiling, while a return pipe | 
carries the condensed water back to the boiler at a tem- | 
perature of 212 deg., through the agency of an ingeniously 
designed apparatus situated in the boiler-house. In | 
addition to window ventilation, shafts were built by the | 
sides of alternate columns and carried through all floors 
and the roof, where they are surmounted by plain gal- 
vanised iron caps. Communication with the shaft is 
effected by an opening near the ceiling on each floor and 
governed by a metal sliding ventilator. 

Fire protection.—A complete system of automatic 
sprinklers and fire alarm is fixed. The sprinklers are 
controlled by two sets of 6in. ‘‘ wet” installation valves, 
each set comprising the following :—One improved stop 
valve, one patented automatic alarm with motor and gong 
for sounding a continuous alarm upon the outbreak of 


” 


waste pipe, and two 6in. Bourdon pressure valves. The 
total number of sprinklers is 1492, each sprinkler con- | 


OVERHEAD CRANE AND CURING TANK 


loads on the brick piers and on the columns at the respec- | 


tive floors for the west block, where the maximum loading | 
occurs i-— 


Load per sq. ft. of 
oor, Area of Tctal Load Total | 
Floor. section | pressure Biss load on 
Super . of pier. | on pier sq. ft. column 
load. Material.) Total. : — ae pier. ‘ | 
Cwts. Lb. Lb. Sq ft. Tons. | Tons. | Tors. | 
Fourth 1 72 184 S22 | WS .t 10 11 
Third 2 74 298 7.66 28.15 3.67 32 
Second ..| 3 7 | a 706 | tla | em | of 
First 14 73 241 10.5 80.97 7.71 1)3 
Ground : 3 7h 411 13.5 193.99 7.70 133 
Basement _ 15.75 126.98 8.06 172 | 


BP The reinforcement for floors consists of truss bars with 
rigid shear members and rib bars for beams, and rib bars 
for slabs. The concrete used was in ths proportion of 
1:2:4. The beams for all floors are 20in. in depth by 
10in. in width, and the reinforcement varies according 
to the amount of superload. A uniform thickness of 
tin. of concrete was adopted for slabs, with bars spaced 
from 8in. to 12in. between centres. The internal stair- 
cases and landings as well as lintels are built of reinforced 
concrete. About 3500 cubie yards of concrete and 230 
tons of steel reinforcement were used in the superstructure. 
For the basement floor 6in. of plain concrete was laid with 
a rendered surface of 1 of cement to 2 of sand in the 
south block and an asphalt surface in the west block. 
The remaining floors are paved with creosoted wood 
blocks laid diagonally. The roof is covered with three- 
ply ruberoid. On the ground floor provision is made for 
the erection of two 5-ton travelling cranes in the south 
block and one in the west block. The walls are lime- 
whited, with a dark grey distempered dado 5ft. high, | 
bordered by a line 1}in. in width in darker tint. The 
ceilings were clear-coled and twice whitened. Facilities 
for future extensions have been provided. 

. Lighting.— Considerable window area has been provided 
in order to secure the maximum amount of daylight, 
the windows occupying fully 50 per cent. of the area of 
the side walls. There are 447 wrought steel casements, 
the majority being 9ft. by 6}ft. in size. To conform with 
the requirements of the fire brigade, the windows in the 
basement, first and third floors are glazed with wire rolled 
glass fin. thick, while in the four upper storeys the lower 
casement of every alternate window is devised to be opened 
by a fastening that can be operated either from the outside 
or the inside. The basement lights are supported on 
remforeed concrete hoppers bonded to the walls. The 
slopes and sides of the hoppers are lined internally with 
white glazed tiling. 

\rtificial lighting is provided for on an ample scale 
by the use of Tantalum lamps of 16, 25 and 32 candle- 
power, there being in all 1700 points, of which 40 per cent. 
are supplied with counterweight fittings and the remainder 
fixed. The current is derived from the firm’s own power 
Station, and delivered at 115 volts. 

Heating and ventilation—An effective and economical | 


< 





| 
| of water supply are available, viz., direct communication 
| 


| block. 


| ravages of fire in the event of an outbreak. 
| staircase in iron is provided in each block for exit in cases | 
| of emergency. 


They are con- | 
Two sources | 


trolling an area of about 100 square feet. 
structed to fuse at a temperature of 155 deg. 


with town main, and a 10,000-gallon water tank placed | 


| over the lift gear-house above the roof level in the south | 
| £1000 more. 


As supplementary to the sprinkler installation there are 
distributed throughout the building sixty hand fire 
extincteurs and 180 water buckets, besides four 2}in. 
hydrants on each floor, and four outside ground hydrants. 


| A liberal provision of fire-resisting doors was made, those | 


leading to all staircases and in division walls being in | 
teak with upper panels glazed with wire glass, while | 


| steel roller shutters in division walls further limit the | 


An external | 


Lavatories.—Ample lavatory accommodation is pro- | 
vided on each floor in both blocks, and in this connection 
reference need only be made to the use of glazed earthen- 
ware double washing troughs, each 6ft. in length, and | 
fitted with four valveless sprays on either side, with one 
controlling stop cock. These troughs on grounds of | 
sanitation and expediency might with advantage be more | 
generally adopted for workshop use where a large number 
of people perform their ablutions at specified hours. 

Contractor's plant.—Five friction hoists were in use, 
and their positions can readily be seen in the accom- 
panying engravings. It would have been an advantage, 
as was demonstrated in the course of construction, to | 
have made use of another one on the south side. These | 
hoists were individually worked by electric motors of 
5 brake horse-power. Placed along the north side of the 
south block were one stone crusher for breaking up the 
larger flints and two concrete mixers of the Swiss type, 
each driven by motors of 10 brake horse-power. The 
superstructure was seven months in course of erection, 
which when the size is considered it must be conceded is 
expeditious work. 

General.—Within this building is prepared the raw 
rubber which forms the base of the manufactured goods 
produced for the insulation and water-proofing of wires 
and cables, and for ebonite articles for all kinds of electrical 
apparatus. All the machinery is driven by electric power 
generated on the works. The electric motors aggregate 
1000 brake horse-power. The shafting runs in roller 
bearings and chain drives are freely adopted. As an 
instance of heavy loading on the ground floor, reference 
may be made to three mixing rollers placed in juxta- 
position, each weighing 24 tons and driven by motors of 
95 brake horse-power. These are shown in one of the 
illustrations. 

These buildings have been erected for Messrs. Siemens 
Brothers and Co., Woolwich. Mr. W. Dieselhorst, the 
general works manager, was responsible for the general 
design of'the whole scheme, the architects being Messrs. 
Herbert and Helland, on the staff of the same firm. The 
contractors for the building described in this article were 
Messrs. Holland and Hannen. 

The illustrations which we are able to give on this and 
the preceding page afford an excellent idea of the build- 
ing and its equipment. 











THE SCOTTISH RAILWAY HALF-YEAR. 


Wits the holding of the Highland Company’s meeting 
on Wednesday last, the record of the Scottish railways 
for the half-year that ended with them on July 31st is 
known. Briefly stated, it is that when compared with 
their English brethren they have done uncommonly well. 
Each of the five companies reported increases in goods 
traffic, and each has an increase in the net receipts per 
train-mile. Three have maintained their dividend rates, 
and the decrease in the other two is only } per cent. 

The Caledonian had a decrease of £73,281 in traffic 
receipts, of which the passenger receipts were £28,230 
down, and £61,325. down for minerals, but there was an 
increase in goods traffic of £13,098, which was in part due 
to the dock strike sending traffic through the docks of 
Glasgow, Leith, &c., that ordinarily would have passed 
through London. The passenger mileage was reduced by 
447,519 miles and the goods by 256,215 miles, and the 
total savings in expenses amounted to £1434. There was 
a reduction of £11,000 in maintenance of way, of £5000 














VIEW ON THE FIRST FLOOR 


in repairing and renewing locomotives, and £4000 in 
running wages, but an increase of £4000 in the repairs of 
carriages and £1400 in wagons. Traftic expenses were 
up £1000, which, we may remark, compares very favour- 
ably with what happened on English railways. Coal cost 
Owing to the opposition to the Bill: for 
extending the boundaries of Glasgow Corporation, and 
that for building new railways in the Lothians, the Par- 
liamentary expenses were up £3700, and, lastly, there was 
an increase of £5600 in rates and taxes. The Company 
managed to place £10,000 to the general replacement 
fund as before, but nothing was done as to special replace- 
ments, and by carrying forward £7397, as against £21,221 
it is paying 3 per cent., as compared with 3}. Extra 
wages and higher salaries for the staff will run away with 
£67,000 a year, and £15,000 will be required for National 
Insurance. The average price for coal during the past 
half-year was 7d. per ton more, but it is expected that 


| the increase will reach 2s. per ton. 


Mr. William Whitelaw occupied the chair at the North 
British meeting for the first time as chairman. That 
company has run 670,000 fewer passenger miles and 
318,000 fewer goods miles. There was a decrease of 
£29,000 in passenger receipts and £61,000 in minerals, but 
goods receipts showed an increase of £22,000, and the net 
receipts were only down £65,000. There was a saving of 
£15,000 in maintenance of way, £16,000 in the locomotive 
department, but owing to the opposition to the Lothians 
Railway Bill, Parliamentary expenses were up £13,000. 
The expenses showed a total decrease of £15,000, or a loss 
of £50,000, but by bringing in £30,000 from reserve the 
full preferred dividends were paid, and the deferred got 
} against 3? a year ago. The receipts per train mile were 
52.60d. for passenger, as compared with 46.82d. and 
87.20d. for goods, as against 83.22d. This is an increase 
of 4.57d., as compared with an increase of 2.96d. per 
train mile in working expenses. The chairman stated 
that the sum of £8111 received from demurrage and siding 
rents was, along with the amount of £18,600 six months 
ago, placed to a special fund for large mineral wagons to 
replace those that were becoming obsolete. A sum of 
£88,500 was to be spent on additional engines and wagons 
for coal traffic. 

The Glasgow and South-Western Company saved 
225,584 passenger miles and 82,460 goods miles, with the 
net result that although the traffic expenses were up £3535, 
there was a total reduction in expenses of £2014. There 
was an increase of £5991 in goods receipts, but receipts 
on the whole were down £11,870. By placing £8000 to 
reserve instead of £12,000, and carrying £8000 less forward 
the company was enabled to maintain its dividend of 
43 per cent. The chairman stated that the amount of 
the reserve was £108,500. 

The Great North had a decrease of £1470 in receipts 
and an increase of £134 in expenses, but by placing nothing 
to reserve—there were £2000 so placed a year ago—the 
company was enabled to maintain its dividend of 3} per 
cent. The chairman stated that the Aberdeen Joint 
Station Committee had determined that all the contracts 
for the remainder of the work for the reconstruction of the 
station should be let by the end of the current year. He 
also said that the next report would be only for the five 
months ending December 31st, so as to begin the new year 
in accordance with the Railway Accounts Act. The 
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Highland Company paid the same dividend 
—as a year ago. It, had an increase of £4690 in goods 
traffic, but the net receipts were down £1163. Expenses 
were up £608, but there was an increase of £1094 in the 
amount brought forward at the beginning of the year, to 
which was now added a reduction of £500 in the amount 
put to general renewals. 
passenger miles and 30,164 less goods miles. 
per train-mile showed an increase 
expenses an increase of 2.86d. 

At all the meeetings reference was made to the Railways 
Bill. Perhaps the situation was best summed up by Sir 
Charles Bine Renshaw, the chairman of the Caledonian, 
who said, ‘‘ He thought the whole of the additional charges 
—for increased wages, National Insurance, and the higher 
price of coal due to the better wages for the miner— 
against their revenue might be stated as amounting pro- 
bably to a sum of from £150,000 to £180,000 a year, the 
greater part of which would be a permanent charge. 


The receipts 








AN AUTOMATIC LOOM. 


THE great desideratum in most manufacturing opera- 
tions is the saving of labour. With this object in view 
numerous inventors have devoted their attention to 
producing a loom which, when once started up, will take 
eare of itself for long periods of time. One of the chief 
stumbling blocks in this direction is the provision of reliable 
mechanism whereby the cops can be changed in the shuttle 
as it becomes exhausted. A few days ago we had an 
opportunity of inspecting at the works of Robert Hall and 
Sons (Bury), Limited, Bury, near Manchester, a loom in 
which highly ingenious, yet comparatively simple, mechan- 
ism is provided whereby the loom is enabled to run for 
long periods with little or no attention. 

The loom, which is shown in the accompanying engrav- 
ing, is almost new to this country, but has been fairly 
extensively adopted on the Continent. On the right-hand 
side of the machine will be observed a box. This contains 
about 150 cops of yarn, and is filled by hand, the pirns 


being first placed on a nozzle, which draws the end of the | 


weft into the pirn so as to be ready for threading in the 
shuttle when the cop is required. The box is placed on 


a bracket inclined at an angle so as to feed the cops down | 


to the opening by gravity. From this opening the pirns 


or cops pass singly down grooved guides, which support | 
them until they pass underneath the replenishing mechan- | 


ism. Just before it takes the place of the empty pirn 
immediately preceding it one end of the full pirn comes 
opposite to the nozzle of a pipe connected to a supply of 
compressed air. 
driven compressor, which is sufficient for a whole shed. 
In the act of replenishing a valve is automatically opened 


and a current of air is directed to the inside of the pirn, | 


forcing the weft end out through a chute and on to a pad 
made of card clothing, which holds it until the pirn has 
been forced into the shuttle and the shuttle traverses 
across the loom. Electricity plays a part in the replenish- 
ing process. A pronged device called a “ feeler ’’ enters 
through the side of the shuttle at every alternate pick 
and makes an electrical contact with the pirn, when the 
latter is empty, through the medium of a metal sheath 
surrounding the bobbin. In this way a magnet is energised 
and a lever is raised, putting the replenishing mechanism 
into action. This mechanism comprises the usual slay. 


The weft thread is held in a horizontal line with the axis | 


of the shuttle by the card clothing previously referred 
to, and the shuttle has a simple self-threading device. 
It should be mentioned that just before the weft replenish- 


1} per cent. | 


The company ran 88,155 fewer | 


of 4.35d., and the | 


This air is usually supplied by a belt- | 


The loom embodies other clever ideas. For instance, 
|it stops automatically when a predetermined length of 
cloth has been woven, or if the shuttle does not reach its 
proper position in the shuttle box, or should three changes 
| take place before a certain number of picks have been 
woven after each change. In any of these cases an elec- 
tric signal light appears above the machine to call the 
| attention of the attendant to the stoppage. There is also 
an electrically operated warp stop motion. In this con- 
nection it is interesting to recall that a loom with an elec- 
trical device, for another purpose, made by the same 


The makers claim that three persons are sufficient 
| to attend to 100looms. On the Continent, where over 3000 
| of these looms are in use, this is the proportion of looms to 
| operatives working under ordinary mill conditions. 


| 








HORIZONTAL BAND-SAW. 


A NEw type of electrically-driven horizontal band-saw, 
made in accordance with patent No. 25,517 of 1911, has 
recently been introduced by John Pickles and Son, of 

| Hebden Bridge. The chief feature of this machine is the 
arrangement of the motor within the driver saw-pulley, 
By having flexible wiring from above, the rising and falling 
of the saw is easily effected. This method of motor-driving 
is quite a reversal from the accepted type, the armature 
being stationary and the field revolving around it and 
carrying the saw pulley. By this means a fly-whee} 
effort or effect is produced, which is claimed to give the 
best possibie results in band-sawing, besides also consider. 
ably reducing the amount of power required. Th? motor 
may be of the alternating or direct-current type, the foriner 
being shown in the engraving, and is totally enclosed, tho 
current for driving it being conveyed through the partly 
hollow shaft. The bearings are of a new patented dou)le- 
roller type, designed to give a two-point short line of con- 
tact sufficient to carry the tension and running strain of 
the band-saw, all four bearings being alike in this respect 
and thoroughly dustproof. 

The machine, consisting of heavy bed-plate with two 
standards having opposed faces on which the saw fram 
is arranged to rise and fall by means of vertical screws, js 
provided with ball-thrust washers. The motion is worked 
separately by means of a small motor. This motor also 
works the quick-return motion of the log carriage. ‘lhe 
saw frame carries hand wheels for adjusting the driven 
saw pulley, and it also has a cross-line device to regulate 
the saw to run with its teeth just overhanging the bare 
metal wheels. There is as well a special arrangement of 
levers, spring, and weight to give the necessary tension. 

The saw pulleys are of cast metal, and the saw speed 
is 7000ft. per minute. The feed motion is of the friction 
type and can be instantly varied. It is driven by belt 
from the motor case, so that it may always work in accord- 
ance with the speed of the motor. It consists mainly of a 
large face-plate, against which a smaller friction plate has 
contact with a fibre face. This friction plate is slightly 
at an angle to the larger face-plate, and by adjustment 
from the centre to the periphery gives any desired rate 
of feed, or the feed can be varied during operation. 

The log carriage is of steel, and has screw dogs at intervals. 
It runs on V-type rails, which do not interfere with the 
mill-room floor. The machine has saw pulleys 5ft. diameter, 
and carries saws 6in. wide, 38ft. long. It will take in logs 
up to 4ft. square or 5ft. diameter, and cut them into boards, 
planks, or flitches from }in. to 20in. thick. All the motions 
are controlled by the two electric starters and the three signal- 
type controlling handles, and the operator has no occasion 

















ELECTRICALLY DRIVEN 


makers was describedtin THE ENGINEER over forty years 
ago. In ease objections should be raised to the use of 
| electricity on machines of this kind, it may be mentioned 
| that the new loom only takes a very small current at 10 
| volts pressure. 

Another new feature consists of a positive warp let-off 
|motion consisting of a spring-controlled feeler lever, 
| the end of which rests against the warp on the beam and 
| falls with it as the size of the beam is reduced. The move- 
| 


HORIZONTAL BAND SAW 


to leave his position when operating the bandmill. Adjust- 
able saw guides are provided, which guide the saw immedi- 
ately before and after the cut. The log shown in the en- 
graving is 44in. wide. The rates of feed can be varied for 
hard woods up to 50ft. per minute and for soft wood logs 
up to 80ft. per minute. The quick return of the log 
carriage is at the rate of 200ft. per minute. To the large 
| hand wheel which regulates the raising and lowering ot 
| saw frame a dial is fixed, which shows the exact thickness 


ing mechanism comes into action a special cutting appliance | ment of this lever moves the centre of a pawl, giving a | of the cut made from the log. 


severs and holds the end of the weft extending from the | 


exhausted pirn to the selvedge edge of the fabric. 


|is rotated through a greater distance. 


greater throw to it, and the ratchet which drives the beam | 
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RAILWAY MATTERS. 


DuRING last year 33 electric locomotives were operated 
on the Pennsylvania Railway’s New York terminal dis- 
triet with a total delay of only 13 minutes, attributable 
to the electrical apparatus. The total mileage run by 
these locomotives was 909,238, and in one case the mileage 
amounted to 56,000. 


THE continual “sniping” practised by predatory 
Arabs during the last month at the Italian engineers and 
others engaged in the construction of the railways in 
‘Tripolitainia has in no way retarded the prolongation 
of the line, which was extended last month from Gar- 
varesch—see THE ENGINEER, May 24th, 1912—towards 
the westward up to Zanzur, and was opened on September 
9th. 


‘ 


A conTRACT has been entered into between the Mexican 
Ministry of Communications and Public Works and Sefior 
Ediardo Lobaton for the construction and working of a 
standard gauge railway to connect the stations of Cuatro 
Ciénegas, on the Mexican National Railways, and Sierra 
Mojada, in the State of Coahuila, a distance of about 
176 kiloms.—about 110 miles. The contractor has under- 
taken to construct not less than 20 kiloms.—about 12} 
miles—during the first two years, and the line is to be 
completed within five years. Exemption from customs 
duties is granted in respect of any material required for 
the construction of the line which it may be necessary to 
import. 


THE Butte, Anaconda and Pacific Railway is to be 
electrified with a 2400-volt direct system. ‘The necessary 
powei is to be obtained from the Great Falls Power Com- 
pany overa three-phase, 60-cycle, 50,000-volt transmission 
line to two sub-stations, one at Butte and the other at 
Anaconda, twenty-six miles apart. At the  sub- 
stations the voltage is to be stepped down to 2300 volts, at 
which pressure the current will be supplied to synchronous 
motor generator sets, each consisting of two 1200-volt 
compound-wound commutating-pole direct-current genera- 
tors, and one 2300-volt, three-phase, synchronous motor. 
The generators, according to Power, will be arranged to 
operate in series to supply 2400 volts to the trolley wire. 


DIAMOND-SHAPED plates have been recently fixed on 
some of the signal posts in the London district of the Mid- 
land Railway, for the purpose of indicating to drivers that 
in the case of a train detained at one of these signals, it is 
not necessary for the guard, shunter, or fireman to go to 
the signal-box to remind the signalman of the position of a 
train or engine, as required by Rule 55. Where these 
plates are fixed it may be taken that the section in the rear 
of the signal thus equipped is rrotected either by track 
circuit or by lock and block. It is true, says the Railway 
News, in commenting on the matter, that a list of signals 
where Rule 55 is not insisted upon is supplied to the staff, 
but it has been found desirable to give some special indica- 
tion on the signals themselves in order to assist the memory 
of the running staff. 


An American‘firm has recently placed on the market a 
radial buffer, which consists of two castings, one bolted 
to the engine and the other to the tender ; also two other 
castings and a wedge. Wear in the draw-bar pin holes 
or pins is taken up by adjusting the wedge in or out and 
the draw-bar may be easily uncoupled by withdrawing the 
wedge. The faces of the two buffing blocks are radial with 
the centre of the pin holes in the draw-bar, and the float- 
ing block between them permits the engine and tender to 
take any position without changing the distance between 
the centres of the pins. There is no strain on the draw-bar 
and pins except when the engine is pulling. Buffers of 
this type which have been in service for a considerable 
time indicate that there is very little wear of the castings, 
draw-bar pins, and pin holes. The design is such that 
there is no necessity for the slack to exceed jin., thus 
improving the riding of the locomotive and eliminating 
the jerking action when drifting at high speed. 


In the issue of August 3lst of our contemporary, Indian 
Engineering, some interesting particulars are given regard- 
ing the numbers of vehicles illuminated by gas and elec- 
tricity respectively on the Indian railways. There is only 
one system of gas lighting in use, and that is Pintsch’s, but 
the number of electric systems are more numerous. 
Among those employed are Stone’s, Mather and Platt’s, the 
Vickers-Hall, Bowman and Stilt’s, the Aichele, the Vicarino- 
Crawford, the Tudor, the Rosenburg, and the Leitner- 
Lucas. On December 3lst, 1911, there were 12,831 
vehicles lit by gas and 4584, or together 17,415, lit by elec- 
tricity. These figures showed an increase of 376 gas-lit 
vehicles and 948 electrically lit vehicles, as compared with 
the previous year. On the North-Western, Oudh and 
Rohilkund, and Eastern Bengal State Railways, most of 
the carriages on which are now lit with gas, electric light- 
ing on the Stone system has been adopted as the future 
standard. The total percentage of vehicles on all the 
Indian lines, of whatever gauge, fitted with either gas or 
electricity is 80-14, while 4317 vehicles, representing 19-86 
per cent. of the total, are fitted with neither. 


AN engineer of the New York Central and Hudson 
River Railway has analysed 229 broken rails on a main 
line, the great majority being on high-speed lines and on 
the near side. There were more breakages on straights 
than on curves; 184 were of the comparatively recent 
100 lb. rail and 45 of the older 80 1b. section; 17 were 
caused by defects in the equipment, 149 by flaws, and 53 by 
unknown causes; 240 partial fractures were divided 
almost equally between fast passenger lines and slow 
goods lines. The breakages were also equally divided 
hetween the heavy and lighter rails. On the former, 
of the 45 base fractures—principally half-moon pieces out of 
the base—34 were over the sleepers ; and of the 26 similar 
failures in the lighter road 17 were over the sleepers. 
The cause of this large percentage where the metals are 
supported is attributed to the material not. being strong 
enough ; to the section not being big enough ; or to the stress 
being too great under the conditions of the support on the 
sleeper to which the rail is exposed. Of all the fractures, 
whether partial or complete, only two ‘were discovered 
by outsiders, while 298 were found by the company’s men, 
and 169 of the complete fractures were notified by the 
breakage of the line circuit. 





| 
| 
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| in a specially constructed apparatus. 








NOTES AND MEMORANDA. 


To re-sharpen old files, says the American Machinist, 
wash them in warm water to remove the grease and dirt, 
then rinse in warm water and dry by heat. Put 1} pints 
of warm water in a wooden vessel, put in the files, add 
3 oz. of blue vitriol, finely powdered, and 3 oz. of borax. 
Mix well and turn the files so that every one may come in 
contact with the mixture. Add 10} oz. sulphuric acid and 
4 oz. of vinegar. Remove the files after a short time, dry, 
rub with olive oil, wrap in porous paper. Coarse files 
should be kept in the mixture for a longer time than fine 
files. 

WE learn from the Iron Age that Martin Derihon, of 
Liége, in a paper on the brittleness test, stated that 
he had used the Fremont impact test since 1904 with 
upward of 12,000 tests per month for all steel bought or 
treated in his plant, and that he had had only 0.3 per cent. 
rejections. He believes that the impact test is a reliable 
means of discovering brittleness and is not unduly severe. 
He prefers a small test piece as better revealing local 
defects than the large (30 mm.) bar; which, moreover, 
is impracticable for many forged products. The velocity 
of impact and the mass of the anvil should be large. 


At the annual meeting of the Association of German 
Chemists, Dr. Bergius, of Hanover, read a paper on-his 
experiments on the manufacture of artificial coal. He 
heated cellulose, or peat, with water to a temperature of 
340 deg. Cent. and at a pressure of over 100 atmospheres, 
Both these sub- 
stances were transformed into a product physically and 
chemically identical with coal. At atemperature of 310 deg. 
Cent. the process took sixty hours, and at 340 deg. Cent. 
the transformation took place in eight hours. The speed 
of the reaction is doubled with every additional 10 deg. 
Cent. of temperature. Dr. Bergius estimates on this basis 
that the time necessary for the formation of natural coal, 
at the temperature of the earth’s crust, is 8,000,000 years, 
figures which are approximately the same as those given 
by geology. 

IN a recent paper entitled ‘‘ Means for Securing Relia- 
bility and Maintaining Continuity of Supply,” Mr. Frank 
Ayton, the chief electrical engineer of the Ipswich Electri- 
city Works, states that he has known cases where a big 
short circuit on the mains has resulted in reversing the 
polarity of the direct-current generators, which at the time 
were connected to the bars, and a considerable period has 
elapsed before the machines could be re-magnetised in 
the right direction and the supply resored. On the switch- 
board at Ipswich a set of battery excitation bus-bars runs 
the length of the generator panels. On each of the latter 
a pair of links is provided in the shunt field circuit by means 
of which the latter can be separately excited, if desired, 
by the mere throwing over of the links on to the battery 
terminal studs. On more than one occasion this arrange- 
ment has demonstrated its great utility. 


THE Italian authorities are encountering considerable 
difficulties in the making of the harbour at Bengasi owing, 
not only to the continued bad weather, but also to the 
intractable tufa rock which constitutes the bottom. 
Hampered by these circumstances, the two dredgers now 
working on the channel cannot raise more than 230 cubic 
metres of material daily, and have as yet only disposed of 
14,880 out of the 290,000 cubic metres to be excavated. 
More hoppers and rock-breakers are now about to be sent 
out, but the depth of the channel will be limited for the 
present to 4 metres, so as to allow the access of torpedo 
boats and light draught ships. The problem of rendering 
the harbour practicable for heavy draught vessels is so 
arduous that the Technical Commission is seriously con- 
sidering the advisability of transferring it slightly north- 
wards to a spot which seems more fitted by Nature for the 
purpose, but which, however, has the disadvantage of 
being opposite the Arab quarter. 


In a paper on “ The Transmission of Power by Ropes,” 
read by Mr. Edwin Kenyon before the Canadian Society 
of Civil Engineers, it was stated that, all things being 
equal, the durability of cotton ropes may be gauged by 
sectional area, and the most economical diameters range 
from ljin. to l?in. A remarkable case of longevity has 
occurred in the case of twenty-four cotton ropes 1}in. 
diameter, employed to transmit 820 horse-power direct 
from an engine fly-wheel 28ft. diameter in a Lancashire 
cotton mill. They were fixed in September, 1878, and have 
been running from then till now, a period of over thirty- 
three years. The lives of other cotton ropes under 
similar conditions have extended over periods little short 
of this, while others fixed from eleven to fifteen years ago 
and working without cessation, week-ends excepted, are 
still doing good service. Such longevity leads to the con- 
clusion that “ fatigue ’’ due to constant activity does not 
readily manifest itself in well-made cotton driving ropes. 
Their quick recovery from driving strain is suggested as 
the cause, seeing that they pull down on the working side 
but bulge out to their normal diameter immediately they 
pass to the trailing or slack side of the pulleys. 


In an article on cooling towers, a writer in the Electrical 
Review points out that one thing which should be 
very carefully watched in connection with the working of 
a steel tower is to see that the distribution of the water 
at the top of the tower is uniform. The makers of different 
types of towers have each their own device for spreading 
the water over the top horizontal surface of the tower, so 
that the water descends through the tower in the form of 
fine streams or films. On its way down it is frequently 
caught by baffles and redistributed, so as to keep it well 
spread over the entire. section of the tower. As originally 
set up, the distributing system may answer perfectly, but 
many causes operate against continued satisfactory work- 
ing, unless the tower is watched. For instance, in the 
course of time, the woodwork inside the tower may take 
aslightly different bedding, owing to the swelling or warping 
of some of the members, and this may slightly throw the 
distributing arrangements at the top of the tower out of 
the horizontal. In those forms of towers whose distribu- 
tion depends on V notches in the top troughs, the slightest 
want of truth will cause an undue bulk of water to flow 
down in one part of the tower as compared with the other. 
These must be checked by observation, and it should be 
said that very careful watching is necessary to make sure 
of the even distribution of the water. 





MISCELLANEA. 


Wuat is said to be the most powerful Stumpi mid- 
cylinder exhaust type of engine yet constructed has been in 
use at the Rombacher Ironworks, Germany, since February, 
1912. It will develop 2400 horse-power and has a cylinder 
diameter of 43in. and a stroke of 52in. The speed is 
remarkably high for this type of engine, namely, 120 revo- 
lutions per minute, which gives a piston speed of 17.3ft. 
per second. The engine is used to drive a 24in. rolling mill 
and is coupled directly to the shaft. This engine is 
claimed to be much more economical than a compound 
engine in steam consumption over a wide range of load. 


THERE is reason to believe that the Admiralty contem- 
plates making considerable developments in the near future 
in the matter of naval aviation, and especially as regards 
hydro-aeroplanes. The naval authorities, it is said, 
have been greatly impressed with the capabilities of these 
machines, and it is understood that many of the larger 
warships will soon be fitted with special platforms on which 
hydro-aeroplanes can be carried and launched. A fur- 
ther development expected in the near future is that the 
hydro-aeroplanes will be constructed to carry aerial 
offensive weapons, either of the bomb or torpedo type. 


Ir cannot be-seriously suggested that a Diesel sub- 
station is undesirable or impracticable in a large city. 
There is in London a 100 brake horse-power set in the 
basement of one of the largest drapery establishments in 
Oxford-street, also a 1100 brake horse-power sub-station 
in the city in Cannon-street, and a still larger one at 
Charing Cross. There is also another large one in course 
of erection at Lambeth. It is difficult to make comparison 
between sub-stations on account of varying conditions, 
but in a large city with 1000 kilowatts sub-stations the 
capital cost, it is said, of a complete sub-station would be 
about £20 per kilowatt installed, including buildings, &c. 


A RECENT consular report states that in most parts of the 
Faroe Isles turf is still chiefly used as fuel. At Thorshavn 
and some other places, however, coal imported from Scot- 
land is more used than turf. The substitution of coal for 
turf is increasing year by year, as the supply of turf is 
becoming exhausted. Besides, there is less economy than 
formerly in burning turf. Moreover, coal has become 
somewhat cheaper, and much time and labour are required 
to cut the turf and convey it often many miles over very 
rough ground to the homes of the people. During the 
past few years the use of coke has been increasing at 
Thorshavn, but it has as yet hardly appeared in other 
places. 


In a recent issue of the Electrical World a description 
was given of a direct-reading dynamometer, which is 
capable of indicating torque, speed, and horse-power of a 
revolving mechanism without the necessity for calculations. 
The machine is introduced between two shafts, one of which 
is transmitting power to the other and gives electrical 
readings covering the power transmitted. The instru- 
ment consists of a pair of alternators flexibly connected 
through a heavy spring, the distortion of which changes 
the phase relations of the two alternators and, in conse- 
quence, also the voltage developed by them. Power can 
be read direct from a voltmeter properly graduated, as the 
voltage is directly proportional to the speed at which the 
machines revolve. 


From experiments with a 5-ton monophase, farnace at 
Jossingfjord, the resistance of the furnace and the bath has 
been estimated. The liquid iron seems to have a resistance 
of 1.4 ohms per square mm. per metre in length ; higher 
estimates, up to 1.7 ohms, are probably more correct. 
The power factor was 0.81 with a charge of 3 tons, 0.73 
with 4 tons, 0.65 with 5 tons, and 0.6 with a charge of 
6 tons. A 30-ton three-phase furnace is to be constructed. 
With 12.5 cycles, cos. ¢ would be 0.34; with 10 cycler, 
0.41; with 8 cycles, 0.5; with 5 cycles, 0.67. It has 
been decided to use 8 cycles and one generator yielding 
3540 ampéres at 230 volts, and occasionally up to 4300 
ampéres. It is thought that several smaller generators 
will be preferable to one large unit at the low periodicity. 


THE price of oil fuel for boiler firing and Diesel engines 
is agitating the engineering world a good deal at present . 
In his paper on oil engines for mill driving, Mr. Frank 
Carter takes 50s. a ton as a fair figure, and a contract for 
200,000 tons of oil fuel has just been placed by the Admir- 
alty with Scotch oil refiners, which works out at about 47s. 
a ton. The heat value of oil fuel is about 30 per cent. 
greater than that of good Welsh steam coal and 50 per cent. 
greater than that of Lancashire steam coal,so that for 
boiler firing the relative prices of these coals might rise to 
about 36s. and 33s. a ton respectively without being beaten 
by oil. This, however, makes no allowance for the saving 
in labour which oil fuel would effect, nor does it take into 
account the saving in bunker space, which is of importance 
in all sea-going ships and of special importance in the case 
of warships, because bunker capacity determines the radius 
of action. This, indeed, is the principal argument in 
favour of the Diesel oil engine. 


RECENTLY one of the New York Barge Canal highway 
bridges was given a test of a somewhat unexpected nature. 
According to The Times Engineering Supplement the 
structure has a riveted through truss span of 158ft. and 
two 30ft. end spans supported on concrete piers about 
10ft. above the surface of the ground. The main span has 
steel floor beams and stringers and zigzag lateral angles 
fully riveted but not covered by the plank flooring, and the 
end spans consist of solid reinforced concrete slabs about 
33ft. long over all, with one end resting on the main piers. 
A movement of the earth at one end of the bridge carried 
the bottoms of the piers several feet toward the canal, so 
that they fell with their tops toward the abutment, and in 
falling they carried one end of the main span and the shoes 
connected to it down with them. The reinforced concrete 
slab moved toward the canal and was held partly under 
the steel span. Although the steel span dropped several 
feet, it is reported to have been entirely uninjured, except 
for a slight bend in the end floor beam and the scraping 
off of some paint, a fact which is considered to reflect very 
favourably on the design and fabrication of the structure. 
The end of the bridge has been jacked and cribbed to a 
height of 4in. above the original elevation, and is now 
supported on falsework far enough away from the site of 
the pier to permit the reconstruction of the latter. 
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Boilermakers and the Shipyard Agreement. 


THE leaders of the Boilermakers’ Society have 
adopted a wise course in ordering a second ballot on 
the question of an agreement with the Shipbuilding 
Employers’ Federation and in going to the extent of 
recommending the members to vote in favour of that 
agreement. With tact and broad mindedness on 
the part of the employers as well as the leaders it 
may be possible to get the boilermakers to come into 
line with the other trades again. In the present dis- 
turbed state of the labour world—at any rate, of the 
shipyard portion of it—it is to be hoped that no 
obstacle will be placed in the way of those who are 
working to avoid the threatened war between capital 
and labour in this industry. For several months a 
great national shipyard strike or lock-out has seemed 
almost inevitable to those closely acquainted with the 
undercurrents ; but the recent assembly of boiler- 
makers’ delegates at Newcastle, after an exchange 
of views and after hearing the hard facts of the 
case put by Mr. Hill, the general secretary, and other 
leaders, has made at least one substantial move 
towards averting trouble. In spite of the January 
vote against agreement with the employers, the 
assembly instructed the Executive Council to take 
another ballot of the members on this very question 
of entering into a national agreement for dealing with 
general disputes. 

It may be recalled that the famous National Ship- 
yard Agreement between the Employers’ Federation 
and seventeen shipyard unions came into operation 
on March 9th, 1909, for the purpose of discussing and, 
if possible, settling disputes by local or national con- 
ferences without stoppages of work. By process of 
amalgamation the seventeen unions have been reduced 
to fourteen. From the first the boilermakers chafed 
under the agreement, for reasons we will discuss in a 
moment. In December, 1910, following the lock-out 
of boilermakers for breaches of the rules, the agree- 
ment was amended. Three years of the three and 
a-half years’ period fixed as the minimum duration 
of the agreement expired in March last, and the 
boilermakers at once gave the stipulated six months’ 
notice to terminate their bargain. On September 9th 
their union dropped out of the compact. The other 
unions are willing to continue the agreement, with 
suitable amendments, and a conference is to be held 
shortly. Of course, the whole question of peace or 
war is seriously complicated by the apprentice 
problem, the demand for an advance of riveters’ wages, 
the movement for an eight hours’ day, another for the 
abolition of piecework, and the engineers’ objection 
to the manning of machines with semi-skilled 
labourers. At the moment we direct attention only 
to the conciliatory attitude of the boilermakers’ 
leaders, and to the special reasons why the men 
should reverse their vote of last January. That 
vote was mainly influenced by the grievance the 
boilermakers felt in the lengthy delays in arriving 
at the settlement of disputes by the machinery 
set up by the agreement. The amendments now 
proposed by the other unions are designed to “* speed 
up” this machinery, and, if it is adopted, the 
boilermakers will find their biggest cause for com- 
plaint removed. Both sides have gained experience, 
and the employers will certainly not object to any 
practical amendments that may come from the 
unions. In these circumstances the boilermakers 
would be well advised to give the agreement another 
trial. The adverse January vote was a very small 
one, only 4000 members taking part in it. Now that 
interest in the general labour question is more keen 
there is almost sure to be a much larger vote, and in 
view of the sobering effects on the extremists of cer- 
tain strikes in other trades, and the influences being 
exercised by the leaders in favour of peace, we are 
distinctly hopeful that when the new vote is taken 
at the November meetings of the branches there may 
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strike could have been averted by diplomacy. Weare 
now within measurable distance of a national ship- 
yard strike or lock-out. Diplomacy can avoid it ; 
but diplomacy can only work with success on one 
condition—namely, that the diplomats face all the 
facts of the dispute. 

Now, the position of the employers in this par- 
ticular matter of demarcation disputes, petty strikes, 
and so forth, is fairly well understood. Men frequently 
goon strike in defiance of agreements, before griev- 
ances have been properly discussed, and contracts 
cannot always be fulfilled within the time limits set 
down. But the men’s side is not so well understood. 
Indeed, the general position is by no means so simple 
as it looks on the surface. The shipbuilding trade is 
peculiarly afflicted with petty strikes, but for this 
there are reasons other than mere “ cussedness.” 
The industry is most fluctuating. In many trades 
men work years for the same employer ; they become 
attached to one district, one shop, one foreman, and 
are not readily disposed to strike over trifles. In 
shipbuilding it is different. Hundreds of men will 
be set on for a few months, then suddenly paid off, 
and they scatter. In no great industry do the men 
so often flit about from yard to yard. The very 
nature of the occupation makes for indiscipline, and 
the men—particularly those belonging to the boiler- 
makers—will leave their work over trifles which men 
more regularly employed would hardly notice. 
Besides this, a good many of the disputes that arise 
are peculiar. For time work and what may be termed 
straightforward piece jobs there are, of course, 
standard rates of pay. Such difficulties and disputes 
as occur here are of slow growth, can be dealt with 
leisurely, and are fit subjects for ordinary negotia- 
tion. Here the Shipyard Agreement has worked well 
enough. But there are no end of crooked jobs turn- 
ing up suddenly, for which bargains need to be struck 
at the moment, and here the slow-moving machinery 
of the agreement, with its yard negotiation, then its 
local conference, and next its national conference, has 
been found inadequate from the men’s point of view. 
For example, a squad of men may suddenly be called 
to a repair job down the river, miles away from the 
yard. The men may have no time to warn their 
wives and no idea how long they will be over the 
work. Perhaps they have no chance to get food. 
Arrangements they may have made for the evening 
are upset. Possibly they may be dependent upon the 
workmen’s trains and ferries running at regular hours, 
and these may be missed. The job 1s quite uncertain. 
It may last half a day or a day and a night. It is 
imperative that it should be done as quickly as 
possible. The ship may have to catch a certain tide. 
Here hard-and-fast rules are useless. Men and fore- 
man are called upon to strike a bargain at once. 
There can be no appeal to employer or delegate. The 
men, probably called away at a moment’s notice from 
a straight job at the yard, cannot be expected to be 
in the best of humours. If, as in the old days, they 
could bargain direct with the employer, little trouble 
would arise; but the only body that can be dealt 
with is the foreman, or chargeman, and this indi- 
vidual is in a delicate position. If he promises the 
men what he really thinks they ought to have, and 
then the job turns out less difficult than anticipated, 
the probability is that after the reckon-up he will 
be pestered by a little army of timekeepers, clerks, 
cashiers, and may even have to explain his action to 
the managers. On the other hand, if the foreman 
cuts the price, there is dissatisfaction at once. It 
is in such cases as these that the agreement has failed 
from the men’s point of view. Under it the men have 
been expected to get on with the jobs no matter how 
low the foreman may have fixed the pay. They have 
had no remedy—no right even to threaten to strike— 
until all the points in dispute have been considered 
and reconsidered by employers and delegates, and 
then possibly referred to a local and next to a national 
conference. Under this arrangement the employer 
gets his work done, but there is little effective guaran- 
tee that the men will get fairplay. The technicalities 
of the job possibly cannot be adequately explained 
in conference, and the men may have scattered to 
other parts of the country before a settlement is 
arrived at. The men have felt themselves handi- 
capped. Such is their point of view, and it is essential 
that it should be duly appreciated in order that some 
solution of the difficulty may be adopted and the 
agreement made sufficiently attractive to induce the 
Boilermakers’ Society to come into it again. Many 
of the men, and most of their leaders, clearly recognise 
the danger of standing alone. That is a big point to 
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in the direction of accelerating the settlement of 
disputes under the agreement. That is another good 
point, and we hope that the boilermakers will note it. 


International Specifications. 


Ir is‘as long ago as 1897, shortly after the Stockholm 
Congress of the International Association for Testing 
Materials, that international specifications for iron 
and steel were first discussed. A committee was then 
appointed, and a few years later presented a pre- 
liminary report, but at the Brussels meeting of the 
Congress in 1906 it was unable to put any material 
advance on record. It had been found, however, 
that: only three nations, America, Germany, and 
Great Britain, had national standards, and as they 
also enjoyed over 80 per cent. of the world’s trade in 
iron and steel, it was decided to attack the problem 
anew with the standards of these three countries as 
a basis. A sub-committee was appointed for this 
purpose in 1908, and it has worked hard, but fruit- 
lessly, ever since. Its report was considered at the 
recent Congress in New York, and in few words, 
it may be said, that little or nothing has been 
effected in spite of the fact that the scope of the 
committee has been limited by the exclusion of cast 
iron and devotion only to steel for ships and structures. 

To anyone not intimately acquainted with the 
inner workings of the iron and steel trades of the world, 
this failure to secure unanimity must appear remark- 
able. The advantages of a single international 
specification do not require enforcing, and the mere 
fact that an attempt has been made to attain them is 
sufficient evidence that the three greatest producing 
nations are convinced of their value. But the reason 
of the failure is not very far to seek. To the man in 
the street steel is steel, but to the manufacturer and 
purchaser there are marked differences in the pro- 
ducts, differences in the cases of the three nations 
which are largely due to local conditions. To recon- 
cile these differences involves sacrifices, and the manu- 
facturers of America, Germany, and Great Britain, on 
account of this variety of local conditions, do not see 
their way to make these sacrifices. Take, for in- 
stance, such a question as phosphorus contents. In 
the United States there are large deposits of ore in 
which phosphorus is low. It is easy, then, for the 
Americans to give an analysis of open-hearth steel 
low in phosphorus, and they not unnaturally insist 
on that asa high qualification. But-European makers 
can only get rid of phosphorus by expensive processes, 
and they are not disposed to agree to a specification 
which makes a strong point of low phosphorus. 
Again, in Germany, a great deal of structural steel 
is still made by the Bessemer process, whilst here the 
superior qualities, universally acknowledged, of 
Siemens-Martin steel have led almost entirely to the 
abandonment of anything but the open-hearth. If 
British makers agreed to a standard based on Bessemer 
steel, the higher products of their own furnaces would 
cease to have any exceptional value. Even in the 
matter of weight—the so-called rolling margin—there 
is no little difference. It is usual in British specifica- 
tions to insist on a plus or minus variation of not 
more than 2} per cent. This we can do with our 
comparatively small output, but German makers 
require an allowance of plus or minus 6 per cent. If 
we gave way on these points the standard of our 
productions would be lowered ; indeed, it may be 
taken roundly that the main objection of British 
makers to such international specifications that have 
so far been suggested is that they require a quality 
less high than we are in the habit of offering ; indeed, 
it may be said that any specification which would 
meet all the diverging interests would be lower than 
the standard of any single country. The whole 
endeavour of the British representatives on the 
committee has been to keep the specification up to 
a high standard, and the other nations have very 
naturally endeavoured to make it fit in best with 
their local and national conditions. There is nothing 
whatever reprehensible in this, any more than there 
is anything particularly praiseworthy in the British 
attitude. The whole question is purely commercial, 
and each party is doing the best to safeguard the in- 
terests of its own trade. The Americans, for example, 
have suggested an ingenious compromise. They 
proposed that the British specification should be 
adopted for shipbuilding material. In this they 
made no great sacrifice, as their own shipbuilding 
trade is but a fraction of ours and their specification 
for shipbuilding steel, controlled by Lloyds just as 
ours is, does not depart much from the British speci- 
fication. But as a quid pro quo they asked us to 
accept their specification for structural steel. As this 
would mean in many instances a lowering of the 
standard, British makers are not willing to accept it. 
They wish in both cases to see nothing less than the 
best they can give specified for all nations. These 


are all very real, practical difficulties that have not 
been overcome in many years of hard work—work in 
which Dr. von Rieppel, of Nuremberg, the Chairman 
of Committee la, has particularly distinguished 
himself, both by the zeal he has shown and the masterly 
grasp of a very complicated problem which he has 
exhibited. But there is, above and beyond all these, 
another difficulty which must never be overlooked. 
Whatever specification may be drawn up to-day will 
in the course of a few years need revision, and that 
new specification will in its turn require reconsideration 
as progress in steel-making and steel using is made. 
Who is to undertake that revision ? There exists at 
the moment no international body which could do it. 
It is thought in some quarters that the International 
Association for Testing Materials might undertake 
the work. To that we cannot agree. The Council 
of the Association is composed, with too few excep- 
tions, of professors and professional testing engineers. 
Whatever the eminence of such men in their own 
work, and they are mostly eminent, they have not, 
and cannot have, that intimate knowledge of the com- 
mercial questions involved needed to deal properly with 
such a delicate problem. They are perfectly right 
to raise manufactures to the highest scientific 
standards, but at the same time that cannot be done 
in defiance of all commercial questions. A specifica- 
tion which could not be worked to under normal com- 
mercial conditions would become a dead _ letter 
at its birth. The Engineering Standards Committee 
has set an example of the way in which science must 
react upon trade. It has steadily worked towards 
the improvement of various manufactures, but always 
with the approval, support, and advice of the best 
manufacturers themselves. When, if it can ever be, 
there is some similar international body, then inter- 
national specifications will come within a measurable 
distance of realisation. 

After what we have said, our readers will hear 
without surprise and with little regret that the whole 
question has been practically shelved for some years 
to come. The actual terms of the resolution passed 
at New York are as follows :—* In view of the present 
difficulties attending the preparation of international 
specifications, the Congress recommends to the Council, 
that the reference to Committees 1 a and 1 b for the 
continuation of their work be the collection and dis- 
semination of information in regard to the modifica- 
tions in the specifications of the different countries ; 
and that these Committees be instructed to present 
their reports to the Council from time to time, and 
await- further instructions as to proceeding with the 
preparation of international specifications.” This 
resolution is to all intents and purposes a formal 
recognition of failure, but by all who attended the 
meeting in May last it was not unexpected. On that 
occasion Dr. von Rieppel said, after explaining that 
he had attempted himself to draft an international 
specification for structural material on the basis of the 
three national specifications. ** The draft is, however, 
in its conditions so elastic, as the result of the present 
divergences amongst the national specifications, 
that it cannot be regarded as a practical international 
specification. To my regret, therefore, I find I am 
not at present in a position to submit to you any 
definite proposal for a solution of our task.” Of all 
men engaged in this work, not one has a better know- 
ledge of the whole problem than Dr. von Rieppel, 
and if he has failed to find a solution of it, it may be 
taken for certain that no solution is at present obtain- 
able. We congratulate the Council on its wise deci- 
sion to give up its fruitless endeavours and to turn 
its attention to a field—the collection and dissemina- 
tion of information—in which it can do better work. 
It may thereby pave the way to a future international 








agreement. The work for which the Association 
was constituted, and which from its nature it is alone 
fitted to perform, is the standardisation and examina- 
tion of tests. To that work, we say, with all due 
deference to Mr. Howe, it should devote itself. The 
drafting of specifications is not its metier. 


Shipbuilding in Russia. 


AN endeavour is to be put forth to develop the 
merchant marine of Russia, simultaneously with 
the adoption of measures which are intended to carry 
into effect the scheme for the establishment of a new 
navy in that country. At present Russia occupies 
an unimportant position among the shipbuilding 
nations throughout the world, although the country 
is credited with having launched vessels of 94,000 
tons in 1911—a tonnage which would place Russia 
sixth for last year. This tonnage apparently includes 
the four Dreadnoughts which were launched in 1911, 
and which Admiral Birileff, the reporter of the Budget 
for the Ministry of Marine, recently declared would 
be completed in 1914. The insignificant position 
held by the merchant marine is shown by the circum- 





stance that most of the import and export trade by 
sea is undertaken in foreign vessels, and it is estimated 
that the annual sum paid in freight rates to foreign 
shipowners now reaches the formidable amount of 
£15,000,000. In these circumstances it is scareely 
surprising that some desire should be manifested jn 
the direction of seeking to render the country more 
independent of the resources of foreign shipping 
companies in connection with the transport o/ mer. 
chandise. A further point with regard to the expansion 
of the national merchant marine is to be found jn 
strategical considerations. As Russia discovered by 
experience several years ago, it is advisable to possess 
in times of peace, as in the case of other leading 
nations, a large fleet of merchant steamers which 
can be requisitioned as auxiliaries in the event of 
war, and this fact was fully recognised during the 
protracted discussion which has taken place in con- 
nection with the preparation of the new naval sclieme, 
which was definitely settled last June. 

The lack of an adequate fleet of merchant steamers 
is chiefly attributed to the high cost of construction 
in Russia, although this circumstance would naturally 
not prevent the acquisition or more extended purchase 
of foreign-built vessels. It is, however, probable that 
the climatic conditions of Russia also play a prominent 
part in the matter of the national ownership of 
trading fleets. If various ports are ice-locked during 
the winter this fact must necessarily act as a deterrent 
to the investment of capital in ships which could 
only be profitably utilised for about one-half of every 
year, whereas most other nations are able to provide 
employment for their steamers throughout the whole 
of the year. The rigorous character of the winter 
is also not without its effect upon the cost of ship- 
building, inasmuch as it is stated that most of 
the work of construction can only be undertaken, 
generally speaking, during the summer months. This 
state of affairs partly explains why such a compara- 
tively long period is occupied from the time of laying 
down a vessel to the date of completion, whilst other 
reasons are to be found in the insufficient equipment 
of the shipyards. A further factor in relation to the 
question of cost of construction lies in the dearness of 
raw materials, owing to the operation of high pro- 
tective duties, of which, it is scarcely necessary to 
say, the iron and steel producers, particularly in the 
South of Russia, take full advantage. So much so, 
that in the present favourable year of trade, when a 
scarcity of pig iron is alleged to have prevailed, the 
Government has permitted the importation at a 
reduced rate of duty of a large quantity of pig iron 
for the use of the engineering works in the districts 
of Moscow and the Baltic. Although this measure 
is only a temporary expedient, the situation from the 
standpoint of the consumers of pig iron will not be 
improved by the intention of the makers of pig iron 
to follow the example of the steel producers and rolling 
mill owners and form a syndicate on their own 
account. 

The Russian Government has now prepared a 
scheme which has for its object the promotion of 
the national shipbuilding industry as from the be- 
ginning of next year. It is proposed, for instance, 
to grant a bounty of from 65 roubles to 105 roubles 
per ton on all ocean-going ships built in Russian 
yards, whilst a further payment of one rouble and 
a-half per pood is to be made on parts of machinery 
constructed for Russian-built vessels. It is also 
intended to encourage the investment of native 
capital in national shipbuilding undertakings by 
extending the legal proportion of the loan capital to 
the ordinary share capital in the sense that the loan 
capital, without any regard to the share capital, 
may be increased to an unlimited extent. This will 











certainly not improve the prospects of the ordinary 
shareholders if advantage is taken of the new 
situation which is to be created in this manner. 
It is already possible for the shipbuilders to 
obtain loans from the State at the low rate of interest 
of 3.6 per cent. for a period of twenty years, and to 
the extent of 40 per cent. of the cost of constructing 
the hulls of vessels, and 30 per cent. of the cost of the 
machinery, and this practice is to be continued in 
the future. It remains to be seen whether the Govern- 
ment scheme will be able to render material assist- 
ance to the construction of a larger merchant marine 
in a country which labours under unfavourable 
climatic conditions for undertaking the work. At any 
rate, as the scheme also provides for the admission 
free of duty of foreign-built ships which may be 
acquired by Russian shipping companies, it would 
seem as if it would be cheaper for the latter to place 
their orders where the conditions of construction 
are more favourable than in their own country. 











Sue 


a ee el 


— 


Sept. 27, 1912 


THE ENGINEER 


335 








— 


LITERATURE. 





The Theory of Structures. By Arthur Morley. 
London: Longmans, Green and Co. Price 7s. 6d. 
net. 

The study of the strength of materials and the theory 
of structures are so akin that sooner or later a writer 
on one of them is almost certain to follow up with a 
volume on the other. In this respect Professor 
Morley has now fallen into line with certain other 
authors, and, as usual, we find a fair amount of repe- 
tition in the later volume. Indeed, on inspection 
we find a surprisingly large amount of repetition. 
Out of the first nine chapters seven are almost without 
alteration and with only a little condensation re- 
printed from the author’s earlier book on the strength 
of materials. ‘These seven chapters cover 250 pages ; 
and since the total number of pages in the book 
is 545 it follows, that only just over half of 
the matter in the volume before us is really new. 
This calculation does not take account of the thirty 
pages devoted to the third chapter. We have 
reckoned this as new, although it is in part reprinted 
from the ealier book already mentioned and in part, 
we believe, from a still earlier one on engineering 
mechanies by the same author. 

The first “ new ” matter which we can find occurs 
in Chapter VI., dealing with moving loads. We 
doubt whether there is much in this chapter which is 
not already familiar to those for whom the book is 
suitable. For the principal part of the discussion 
on moving loads, Professor Morley seems to be largely 
indebted to Mr. H. Bamford. Towards the end of the 
chapter a few pages are devoted to the subject of 
influence lines. Such curves showing the shearing 
force, bending moment, stress, or other function for 
one point on the beam during the passage across it 
of a moving load are not very novel. They are, how- 
ever, valuable, and in the present instance it will be 
found convenient to have their discussion grouped 
with the rest of the subject. 

Chapter X. is the next to which we will refer. This 
discusses framed structures and is really but an intro- 
duction to the remaining parts of the book. It is 
largely concerned with definitions and with the allow- 
ances to be made for dead and live loads on structures. 
Chapter XI. then can be taken as the real start of the 
serious work. This considers the subject of st1esses 
in frames. Bow’s notation is not departed from and 
the usual galaxy of reciprocal figures decorates the 
pages. The treatment of statically indeterminate 
frames by the principle of superposition is very briefly 
outlined, as is Rankine’s method of sections for a simple 
frame. 

Chapter XII. is headed ‘‘ Moving Load Stresses in 
Frames,” and is really an extension of the theoretical 
imatters dealt with in Chapter VI. to their practical 
conclusion, This is a subject too frequently omitted 
altogether or but briefly discussed by many writers 
on the theory of structures. It is quite common to 
find a full treatment accorded to the bending moment 
aspect of moving loads without any equivalent treat- 
ment of the resisting moment aspect as it presents 
itself in a practical structure. Professor Morley’s 
chapter on the subject is all too short, but he neverthe- 
less is to be commended for its presence in his work. 
The thirteenth chapter deals with some selected types 
of framed structures. Cantilever bridges, swing 
bridges, braced piers, shear legs, derrick cranes, and 
braced cranes are the structures selected. Numerical 
examples are worked out and the use of influence lines 
illustrated. In Chapter XIV. the deflection of struc- 
tures and the consideration of indeterminate frames 
are both dealt with. Taking deflection first, we notice 
that the method of procedure advocated is one with 
which we are already familiar. It consists of applying 
unit foree to the point of which the deflection is 
required, and of equating the external work done by 
this force to the internal work or strain energy pro- 
duced in each member of the frame separately. The 
authorship of this process is well known, but it is not 
acknowledged by Professor Morley. The treatment 
ot redundant frame members is compressed into ten 
pages and covers the method of deformation, the prin- 
ciple of minimum resilience, and the principle of work. 
This subject is continued in Chapter XV., which treats 
of cectain indeterminate combinations. This chapter 
1s perhaps the most useful in the whole book. It is 
composed largely of typical concrete examples and 
the numerical working of these will be found of much 
service as guides by those who have to deal with stati- 
cally indeterminate structures. The conclusion of the 
chapter is not, however, the proper place to allocate to 
the discussion of secondary stresses. in frames. The 
fact that the “ statically determinate ” structure is 
in practice really rendered indeterminate by the pre- 
sence of its riveted joints or its pin joints, from which 
friction is not wholly absent, is of vast importance, 
and the discussion of the ideal conditions of design 
as modified by these and similar practical ‘‘ defects ”” 
1s surely worthy of more than four pages if it does not 
deserve a chapter or two to itself. 

The remaining chapters of the book must be but 
briefly touched upon. Chapter XVI. considers frame 
members and structural connections. It deals with 
the determination of sectional areas, the design of 
riveted and pin joints, and gives detailed drawings 
of a Pratt girder as erected by Sir Wm. Arrol and Co., 
Limited, Chapter XVII. is headed ‘‘ Plate Girders 











and Bridges,’ and deals with certain practical con- 
siderations such as the curtailment of flange plates,, 
the spacing of web stiffeners, web splices, and the 
pitch of rivets. Detailed drawings of a deck plate 
girder bridge and of a plate girder through bridge are 
given and discussed. Suspension bridges and metal 
arches are treated in Chapter XVIII. The parabolic 
shape for the cable with a uniformly horizontal loading 
is first established and the changes produced in it by an 
alteration of temperature are discussed. An account 
of the simple and the stiffened suspension bridge then 
follows. The metal arch and the arched rib are dis- 
cussed fairly fully and with a good volume of mathe- 
matics. The last chapter is devoted to such subjects 
as earth pressure, foundations, masonry structures, 
retaining walls, dams, &c. In an appendix the 
dimensions and properties of British standard sections 
are printed. 

From the above outline of its contents this book will 
be seen to be more or less a redundant structure. 
There is nothing in it of any importance which is not 
already available in print. It is a fairly pretentious 
book, but its efforts are lacking in originality. To 
appreciate it at its proper value we must, however, 
pay less attention to the details of its constructions 
and more to their general assemblage. It is in this 
respect that we can foresee a distinct demand for the 
volume. It may lack in tke freshness of the t*eat- 
ment accorded to the various paits of its subject, 
but it has this virtue that it collects within its covers 
a vast amount of trustworthy information which 
could otherwise only be obtained by an extensive 
study of many specialised treatises. Quite one of the 
most valuable features of the book are the numerical 
examples worked out in the body of the text. These 
are many in number, are well chosen, and should form 
excellent guides for the student and draughtsman. 


David Napier, Engineer, 1790-1869. Glasgow: 

James Maclehose and Sons. Price 10s. net. 

TuHIs volume is termed “ An Autobiographical Sketch 
with Notes.” As a matter of fact, there are only 
14 out of its 126 pages which can with strictness 
be described as autobiographical. This part is a 
memoir by David Napier himself dealing in broad 
outline with the main features of his eventful life. 
We have searched for a record of the date when this 
memoir was written, but cannot find a specific 
reference to it in the book. We have to be content 
with evidence of an indirect nature which indicates 
that it was written towards the middle of 1856, or 
about thirteen years before Napier died. Round this 
brief autobiographical note, and a collection of thirty- 
seven original and other illustrations, there have been 
gathered a quantity of supplementary information 
relating more or less to the life and history of the 
distinguished old marine engineer, whose name stands 
for a title tothe book. The authorship of the volume 
other than that part of it which is autobiographical is 
not very clear. A prefatory note is signed by David 
Napier’s grandson, Mr. David Dehane Napier, of 
Glasgow. This note, however, speaks of Mr. David 
Bell, also of Glasgow, as having collected the par- 
ticulars given in the introduction, notes, &c., and we 
are told in fact, that it is to this gentleman’s labours 
that whatever is of interest, beyond the memoir itself, 
is due. 

The life history of a man whose period of activity 
covered such a momentous stage in the development 
of marine navigation as that which elapsed between 
the building of the Comet and the building of the 
Great Eastern cannot fail to interest nearly every 
engineer. If this life history is presented somewhat 
disjointedly in the present volume it may be urged 
that what we lose in continuity is made up to us by 
the intimacy of the narrative. A‘ter perusing its 
pages we are left with a clear vision of David Napier 
as a hard-headed, long-sighted, honest man of 
business, and as an ingenious, keen and thoroughly 
practical engineer. We take the liberty of re- 
counting an anecdote concerning him which is to 
be found in the volume under notice. It may be 
explained that Napier in 1828 purchased all the land 
on the north shore of the Holy Loch on the Firth of 
Clyde. Here he built piers, houses and hotels with 
the objects of developing the district as a summer 
resort, and of affording a trade for the river steam- 
boats which he built and owned. The villages of 
Kilmun, Strone and Blairmore as they stand to-day 
may be regarded as testimony to David Napier’s 
business qualities. His characteristics as an engineer 
and as a church-goer are illustrated in the following : 
—One Sunday morning in winter at Kilmun, a 
resident overtook Napier sketching busily with his 
stick on the snow by the roadside. He inquired, 
“what this was that Mr. Napier was busy with,” 
and was told that it was a drawing of an improvement 
on the steam engine. The thought had suggested 
itself suddenly and he could not resist the desire to 
gather some idea of its practicability from a sketch. 
He was now satisfied on the point, and could dismiss 
the subject from his mind. His attention would 
now not be distracted from what the minister might 
have to say at the kirk. 

The volume before us covers his career in Glasgow 
from his birth to his withdrawal from public business 
in 1836. It then takes up the narrative of his life 
in London from 1837 until his death at Kensington 


in 1869. In London he established the Napier yard 
on the Isle of Dogs—now the property of Joseph 
Westwood and Co., Limited—and here his sons, 
John and Francis, with his own active co-operation, 
set up as builders of iron steamers. The book gives 
some account of the steam vessels built for or engined 
by David Napier, and brief descriptions of a few of 
his more important patents. It concludes with 
forty-six pages of annotations upon the autobio- 
graphical memoir. We may add that this volume 
should not be confused with the biography of Robert 
Napier, David’s cousin, published by a grand nephew, 
James Napier, in 1904. 








OBITUARY. 


CLEMENT MACKROW. 


Ir is with very great regret that we have to record 
the death of Mr. Clement Mackrow, who was for so 
many years been connected with the Thames Iron- 
works and Shipbuilding Company, Limited. it 
appears that on Monday evening last Mr. Mackrow 
was leaving the company’s works in his motor car 
alone. While passing over a level crossing of the 
Great Eastern Railway at Canning Town his car 
was crashed into by a goods train which was being 
shunted, and the unfortunate gentleman was killed 
instantaneously, his body being terribly mutilated 
a lamentably sad ending to a busy and useful life. 

The whole of Mr. Mackrow’s business career was 
spent with the Thames Ironworks Company. Follow- 
ing in the footsteps of a distinguished father—the 
late Mr. G. C. Mackrow—Mr. Clement Mackrow 
devoted the whole of his energies to the science of 
shipbuilding, and he achieved marked success. At 
an early age he entered the drawing-office of the corn- 
pany, working in that position under the immediate 
supervision of his father. He passed on to the mould 
loft and the various other departments of the works, 
and, though we believe there was never an actual 
apprenticeship, it can be said that he served his time 
at the works. For years father and son laboured 
side by side with one aim in view, the building of 
first-class ships and the keeping of their company 
in the foremost ranks of shipbuilding undertakings. 

As a sidelight on the character of Mackrow, the 
younger, we would instance the production of his 
‘Naval Architect’s, Shipbuilder’s, and Marine Engi- 
neer’s Pocket-book,’ which is now in its tenth 
edition, and is a standard work of its kind. At 
the early age of eighteen he had found, as had many 
others before him, the want of a pocket-book which 
contained within two covers all the ordinary formule, 
rules, and tables that the shipbuilder requires in 
following his vocation. The data were in existence, 
but were scattered through a large number of 
books, and even some of the most commonly used 
formule necessitated tiresome searches and occa- 
sioned great waste of time. So the boy—he was bui 
little more—set himself the task of collecting all the 
available information and of arranging it in a readily 
accessible form as a small pocket-book. In the 
preface to the first edition he modestly disclaims 





originality for any of the material he had brought 
together, yet, as a fact, he had presented much of it 
in such new and more readily understood form that 
he might well have claimed more credit than he did. 
The compilation of the book occupied the leisure 
time of four years, so that at the age of twenty-two 
he was the author of a book which had an immediate 
sale. 

The span of Mr. Mackrow’s life included the period 
of the greatest development in shipbuilding that the 
world has ever known. In everything, first of all, 
he and his father, and latterly he by himself, kept 
well abreast of the times, and we have only to say 
that their name are identificd with such fine war- 
ships as the Fuji, the Shikishima, the Albion, the 
Black Prince, and the Thunderer to show how true 
our words are. With th2 majority of these boats 
both father and son were concerned, but for the 
construction of the Thunderer Mr. Clement Mackrow 











was entirely responsible. On the death of his father 
in 1907 Mr. Mackrow was given the post, thus made 
vacant, of manager of the shipbuilding department of 
and naval architect to the company—posts which he 
filled with distinction and held at the time of his 
death. He always spoke of himself as the manager 
of the shipbuilding department only, but when 
the company had to design the vessels it built, he it 
was who was called upon to do the designing, and in 
the eyes of his employers, at any rate. the position of 
naval architect was looked upon as superior to that 
of manager of his department. 

It is not always that a man’s ability is to be gauged 
by his popularity, but in Mr. Mackrow’s case this was 
so. He was liked not only by his directors and his 
colleagues, but by the foremen and men who worked 
under him, and, apart altogether from the loss of 
technical skill occasioned by his death, his untimely 
end will be most keenly mourned by all the company’s 
servants from the highest to the lowest, as well as 
by a large circle of friends and acquaintances. — : 

Mr. Mackrow was a member of the Institution of 
Naval Architects, and was lecturer on Naval Architec- 
ture at the Bow and Bromley Institute. He was in 





his 57th year. 
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AMERICAN EARTHWORK MACHINERY. 
No. VI.* 
TRENCHING AND DITCHING MACHINES (continued). 


THe Helm excavator, invented by Mr. John Helm, 
and built by the American Trench Machine Company, 
of St. Louis, has its cutter chain running over sprocket 
wheels on the ends of a vertical beam, the arrangement 
resembling that of a bucket conveyor. The cutting 
is done on the up stroke, and before reaching the top 
of the beam the chain is deflected horizontally and 
then on a downward incline, so that the contents of 
the buckets are discharged upon a steel apron con- 
veyor. The vertical beam is telescopic, so that it 
can be adapted readily to different depths of trench. 





Fig. 43—EXCAVATOR FOR LAYING DRAIN PIPES 


This machine has been used for sewer trenches at 
Belleville with a width of 2ft. and a depth of 7ft. to 
16ft. This was in very wet loose material, necessitating 
stops at every foot of advance to allow a set of bracing 
timbers to be put in. It has been used also in trench- 
ing for gas mains at St. Louis, the trenches being 3ft. 
wide and as deep as 17ft., and the advance averaging 
20ft. per hour. The buckets are of cast steel with 
serrated cutting edges of hardened steel. 

The Hovland machine is intended specially for 


and land drainage. For this reason it is carried by a 
** eaterpillar arrangement in place of wheels. The 
machine consists of two separate parts ; one of these 
is a petrol tractor the engine of which also supplies the 
power for the excavator, the transmission being by 
sprocket chains. The second or rear part carries the 
excavating ladder, the transverse belt conveyors for 





| upper leg. 


attached transverse cutters and scrapers. The 
articulation enables the levers to buckle and let a 
cutter move back if it strikes a boulder or other obstruc- 
tion. At the head of the ladder frame is a fixed blade 
against which each cutter passes, so that any sticky 
material is removed. Ditches 12ft. deep and 3}ft. 
wide have been excavated by this machine. Behind the 
ladder is a box or shield sliding in the trench and pro- 
tecting the pipe layer. The smaller sizes of drain 
pipe can be laid automatically by means of a curved 
shoot. A man on the ground feeds the pipes in at the 
top of the shoot, keeping it full, so that their weight 
forces the bottom ones out as the machine advances. | 
This is shown in Fig. 43. A machine with a 60 horse- | 
power engine will make a cut of 75ft. to 100ft. per | 
hour with a depth of 4ft. to 6ft., or 25ft. to 40ft. per | 
hour with a trench 10ft. to 12ft. deep. The working | 
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bucket is 3ft. wide and of about 3 yards capacity, 
From the bail at the open or cutting end a hauling 
rope is led to a sheave above the platform and down 
to one of the drums of the engine. Another drum 
carries a back-haul cable which passes over the ele- 
vated sheaves and back to a snatch block attached to a 
cross brace in the trench, and then returns along the 
trench and is attached to the bucket. As the bucket 
starts two men guide it so that it makes a cut and 
takes its fullload. It is then hauled on up the incline 
to the platform, where its edge strikes a stop block 
and the continued pull on the bail tilts the bucket so 
that it shoots its contents through a trap in the p|.t- 
form into a wagon standing beneath. A plough cin 
be handled in the same way to loosen the materia]. 
The machine will excavate a length of 75ft. to LO0f:., 
and is then moved ahead for another length. Some of 
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Fig. 45—THE HEFFRON SCRAPER TRENCHING MACHINE 


force will consist of a foreman, an engine man, and from 
two to four labourers, according to the size of drain | 
pipes to be handled. 

The Libbe machine consisted of a frame shaped like | 
a V laid upon its side, the lower leg being within the 
trench and the upper one at some height above the 
ground. This was carried by a wheeled frame 
travelling on the surface. On the V frame travelled 
an excavating bucket handled by a cable. It made 
its cut while travelling on the lower leg and discharged 
its contents from a tilting cradle at the rear end of the 
A long panel of sheathing for each side 
of the trench was suspended from the carrying frame 


ditching and soft ground work, as in farm ditching | and braced by cross struts set up by screws, so as to 


form a working chamber for the pipe layers. While the 
other machines have a constant feed or travel, this | 
machine was stationary while completing one length 
of trench; then the side sheathing was released and | 
the machine moved ahead. 

Scraper bucket or drag line bucket excavators, 
which have been described in a previous article, have 


its work has been on hilly ground, where a 3ft. trench 
7300ft. long was excavated, the maximum depth 
being 40ft. The operating force comprises the engin» 
man, fireman—or helper—two men in the trench, and 
one on the platform to pass signals and see to the 
dumping of the spoil. If the trench requires sheeting 
there will be from two to four additional men. The 
machine can excavate and dispose of from 12 to 15 
cubie yards per hour. 

A special bucket excavator for trench work, built 
by the Austin Drainage Excavator Company, 01 
Chicago, a curious combination of a drag-line 
machine and asteam excavator. It has the long boom 
of the latter and on each side of this a long vertical 
arm. Between the lower ends of these arms is the 
seraper bucket, from the bail of which the hauling 
cable is led directly to the engine drum. A second 
cable passes over the head of the boom and is attached 
to a vertical suspension bail, which is fitted to the same 
pins as those to which the arms are attached. 

Steam excavators have been adapted to trench 
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Fiz. 44—CUTTING SEWER TRENCHES WITH A LONG-HANDLED STEAM EXCAVATOR 


throwing the material to either side of the trench. 
and the other appurtenances. Each part has its 
own endless track or “ caterpillar ’’ support. On each 
side are two parallel chains to which are attached 
transverse steel channels forming a succession of 
sleepers. The flanges of the channels bite into the 
ground and prevent slipping. The tractor is 22ft. 
long and the excavator 26ft. long, both being 10ft. 
wide over all. Their combined weight with a 60 
horse-power petrol engine is about 20 tons. This 
machine is built by the St. Paul Ditcher and Carrier 
Company, of St. Paul. 

The ladder of the excavator is supported by a steel 
truss frame. The excavator proper consists of a chain 
carrying a series of articulated levers to which are 


* No. V. appeared September 13th. 








been used extensively in work of this character. In 
one case, a Lidgerwood machine was used for the upper 
9ft. of a sewer trench in fine sand. This reached to 
the ground water level. A row of well points or 
perforated pipes was then driven on each side of the 
bottom of the trench, all being connected by hose | 
to a pump suction. In this way the water was 
drained from the sand and the excavation was then 
carried to the required depth by hand digging. 
The Heffron scraper trenching machine, however, is 
of the endless cable type. Its arrangement is shown 
in Fig. 45, and it is built by the Heffron Trenching 
Company, of Cincinnati. A wheeled frame carries a 
20 horse-power winding engine, an elevated dumping 
platform, and an incline from the platform to the 
face of the trench excavation. The excavating 


work in a number of cases, being usually mounted on 
a platform spanning the line of trench and carried 
by rollers at each side. With the machine taken from 
its wheels and set upon this platform its depth of 
reach is increased. In other cases, however, the 
machine travels upon its own wheels laid on lines of 
timbers. For excavating sewer trenches at Hamilton, 
Canada, a 30-ton steam excavator was used, set upon 
a platform as described above. The boom was 2Ift. 
long and carried a bucket handle 30ft. long with a 
l-yard bucket. This machine, which is shown in 
Fig. 44, dug trenches from 6ft. to 20ft. deep and from 
3ft. to 6ft. in width. It pulled itself forward by 
means of a cable anchored ahead, but finished a length 
of 10ft. before moving. The working force included 
an engineman, fireman, crane man—controlling the 
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DOCK FOR TESTING THE STRENGTH OF SUBMARINE VESSELS 










































































"Tue Cnocineer” 


bucket handle—three men to move and adjust the | 


timbers on which the machine slides, and four men 
to attend to the trench bracing and sheeting. 

At Chicago, also, a trench 16ft. wide and 26ft. deep 
for a trunk sewer has been cut in the same way, using 
a 70-fon machine, but in this case the boom was 36ft. 
long and the bucket handle 54ft. long, carrying a 
2-yard bucket. The excavators were built by the 
Vulcan Steam Shovel Company, of Toledo. They 
are of the usual type, with the boom swinging to 
either side. The same company, however, builds a 
revolving excavator, which is on the principle of a 
locomotive crane, the entire machine revolving upon 
a turntable carried by its underframe. A 35-ton 
machine of this kind used on sewer trenches at Auburn 
had a 14-yard bucket on a 27ft. bucket handle and 
could dig to a depth of 16ft. This machine is handier 
and dispenses with the crane man, as the engine man 
alone can control all movements. The machine has 
made 90ft. to 125ft. in an eight-hour day, the trench 
being 4ft. wide and 5ft. to 10ft. in depth. It covered 
such a length of the work that the material excavated 
in front could be deposited as back filling in the rear, 
the sewer construction being carried on beneath the 
machine. 

A curious steam excavator used on some sewer 
trench work had the bucket handle so arranged that 
the bucket cut towards the machine. For this pur- 
pose the jib or crane had an extension which made 
~—with the jib—an inverted V. The shaft operating 
the rack on the bucket handle was carried at the 
outer extremity of this V, and the bucket handle was 
— in position, so that the bucket was under the 
jib. i 

The Stevens excavator, which was used on sewer 
work at New Orleans, is a locomotive crane, with an 
excavator like the ladder frame of a dredger suspended 
beneath the jib. The Mahoney excavator, which is a 
modification of a railway ditching machine, has a 
wheeled frame travelling at one side of the work. 
A pivoted steel arm extends laterally across and beyond 
the frame, from the end of which is suspended a 
bucket on the end of an arm parallel with and above 
the trench. The forward movement of the machine 
fills the bucket, which is then raised by the tackle and 
swung over to deliver its load into a wagon on the 
other side of the machine. A petrol motor is mounted 
on the frame, 



































Excavating buckets or grabs of the clam-shell and | 
orange-peel types—already described—have been 
used for large trenches, but, of course, hand labour | 
is required to trim the sides smooth for the work or | 
for the timber sheeting. This has been’done for some | 
of the large intercepting sewers at Chicago. The 
trench excavation for a 14ft. concrete sewer at Louis- 
ville was made by a }-yard orange-peel bucket handled 
by a revolving derrick which moved forward upon the 
rollers placed under its longitudinals. A 30 horse- 
power boiler and engine formed the counterweight. 
When working in sand to a depth of 27ft. the work 
was about 850 cubic yards per day, or about 1200 
swings of the machine. At Boston a similar arrange- 
ment was employed, the machine having a boom 67ft. 
long and an orange-peel bucket of nearly 3 yards 
capacity. 








AN AUXILIARY FOR SUBMARINE SERVICE. 


Apart from the question of proper salvage facilities 
for the raising of submarines when once sunk, there is the 
other side of the problem in making sure of a larger margin 
of safety so that these under-water vessels shall be the 
better able to withstand delays in rescue work, thus 
increasing the likelihood of saving life within a reasonable 
period. We know, as a matter of fact, that death is not 
instantaneous except when the submarine is suddenly and 
overwhelmingly flooded. Unquestionably some submarines 
have been placed in peril and others lost because their 
structural resistance to external pressure had not been 
ascertained to be sufficient by proper previous examina- 
tion. In America the Porpoise sank in 125ft. of water 
through the accidental admission of excess ballast while 
trimming for “‘ neutral buoyancy.” The boat had pre- 
viously been tested for water-tightness at lesser depths, 
and when she settled to the bottom she began to leak at a 
number of places. The inner walls of the ballast tanks 
were not as strong as the hull, which formed one side of 
these tanks. Therefore, when connection was made with 
the sea for the purpose of expelling water, the hydrostatic 
pressure was too great for the inner walls and the tanks 
began to leak. It was impossible then to apply the still 
higher air pressure needed to drive the ballast out. The 
boat was brought to the surface after a desperate fight of 
nearly three-quarters of an hour, in which a single hand 
pump finally won slightly over the invading leakage—the 
added buoyancy of a few gallons being enough to raise the 
vessel’s bow so that she could be driven to the surface. 

The Lutin was actually lost because of the weakness of 
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the inner walls of her ballast tanks and the failure of one 
of them directly exposed to the sea pressure. The Japan- 
ese submarine No. 6 foundered in Hiroshima Bay because 
of the same defect. There is no room for argument against 
providing means fully to test the resistance to pressure at 
all probable operative depths as well as making sure of an 
ample margin in case the boats should be carried somewhat 
deeper by accident. This fact is recognised, and it is a 
fairly general practice now to submerge these boats without 
life aboard to trial depths of 200ft. 

Lowering a submarine to a depth of 209ft. from a salvage 
derrick is not without its inconvenience, because it is not 
possible in all countries to get a depth of salt water of this 
extent without taking the submarine some distance off 
shore, and we all know that once the load is borne by the 
derrick tackle the operation can be continued with security 
only under conditions of virtual calm. But even if this 
were not so there are drawbacks to the present method of 
testing which are deserving of criticism. To begin with, 
for reasons of safety the boat is lowered to the prescribed 
depth without a soul inside of her to examine the vessel 
for leaks throughout at every stage of submergence. 
Therefore it is pretty nearly impossible to say exactly 
where the leaks have been when the boat is again brought 
to the surface and is there opened for examination. 

In addition to leaks there are other things to be watched 
inside a submarine under such conditions, and there are 
functions which could be set in operation at the different 
depths which would also reflect the influence of the sur- 
rounding sea—functions which bear importantly both upon 
the security and the military efficiency of such craft. Of 
course, we know that instruments are placed inside of the 
submarines as now examined, which make it possible to 
detect the measure of yielding or deformation of the hull 
structure, but these can be read only after the boat is 
brought back to the surface, and it is not always possible 
to tell when the change of form began. At best, the present 
system of deep-water testing is little short of a makeshift, 
and is decidedly lacking in that precision which alone is of 
scientific value and a credible guide for the designer and 
constructor. It is because of this general state of the art 
that the testing dock recently launched at Spezia in the 
shipyard of the Fiat-San Giorgio is of especial interest. 
The dock is the invention of Major Cesare Laurenti, late 
of the Italian corps of naval constructors—the designer 
of the now well-known submersibles. 

Major Laurenti’s device is simple and practicable. It 
comprises a floating dock consisting fundamentally of an 
elongated cylinder of steel permanently closed at one end 
and having a removable gate or stopper at the other. This 
cylinder is supported by encompassing tanks or caissons 
into which water ballast can be pumped or from which water 
can be expelled as the occasion requires, in order to bring 
the opening of the dock at a point where a submarine can 





338 


THE ENGINEER 





Sepr. 27, 1919 


-- 
— 








be floated into the cylinder. When the submarine is once 
inside the dock the gate is swung back into position and 
properly lodged so that it can be sealed hermetically. The 
submarine is landed upon keel blocks and held in place 
against vertical movement by means of chocks which keep 
it.from rising. 

The cylinder is flooded after the boat is in position and 
sealed with observers inside, the latter being in telephonic 
communication with those outside who are conducting the 
experiments. This insures perfect. co-operation at all 
times. The dock cylinder is made of sufficient strength to 
withstand a bursting pressure greatly in excess of the 
maximum stresses of submergence now required of sub- 
marines. This point must be kept in mind to appreciate 
the real value of the Laurenti dock. When everything is 
ready pressure is applied to the confined water which sur- 
rounds the submarine, and this is gradually increased until 
the desired limit is reached. All the while the observers 
inside the vessel undergoing test are watching develop- 
ments and examining her throughout her interior. But 
this is not all. There are other questions to which it is most 
desirable that answers should be given. 

The boat may be structurally all that the specifications 
require, but will her pumps work at a depth corresponding 
to the external pressure ? Will her ballast tanks prove 
strong enough if exposed to the hydrostatic pressure of 
the sea? Are all of her outboard connections sound ? 
Will her air system be equal to the expulsion of the water 
ballast ? Are there any leakages through the engine 
exhausts ? These questions and others, too, can be 
answered intelligently only by actual trial and personal 
supervision under conditions duplicating in effect the sub- 
mergence of the submarine. All of these queries can be 
answered through the employment of the Laurenti testing 
dock. The apparatus provides a way of obtaining reliable 
data at first hand and under circumstances which provide 
information of indisputable value and significance. It 
does not have to be towed to sea in order to put it in ser- 
vice. It is like any other floating dock, and can be moored 
in sheltered waters anywhere where its services for testing 
purposes are required. In addition to this it is also claimed 
that the Laurenti dock is readily adaptable to salvage 
work, facilities being provided which make it possible to use 
the dock as a wrecking pontoon able to lift several hundred 
tons. 


The dock has the following prineiple dimensions :— 


Length over all A a 233ft. 
Length available within dock 218ft. 
Beam overall... .. .. .. 36ft. 
Height oe a ey ee 24ft. 
Internal diameter of pressure tube . . 23ft. 


Displacement, when empty... .. .. 500 metric tons 
Mean draught,empty .. ..  . Seyi 
Displacement, dock closed with submersible 
ce TE ES ee 
Mean draught, in preceding condition .. 

Fig. 1 shows the dock empty with gate or end cover 
closed. Fig. 2 shows dock with end cover removed and 
the cylindrical section partly filled. In this condition 
the dock has a displacement of 465 tons. Fig. 3 repre- 
sents the dock open with submarine floating inside and 
with 20 tons of water in the ballast tanks. In this con- 
dition the dock has a displacement of 480 tons and draws 
17ft. 9in. of water. Fig. 4 represents the dock in dock and 
sealed with a boat inside for testing. Fig. 5 is of the dock 
closed but drained and with a submarine inside. Fig. 6 
is a plan view of the dock. The opening O permits the 
passage of the conning tower into the dock, and this is 
afterwards closed by means of specially-bolted plates and 
further sealed by a hood which covers the upper projecting 
part of the conning tower and sighting hood. Figs. 7 and 8 
show the end cover in partly flooded condition. When 
the dock is to be used for a pressure test the end cover is 
reversed so that its fuller side is inboard and that face 
of it subjected to the stresses. In other words, that face 
of the cover is always turned in the direction of maximum 
pressure. A special frame provides a proper seating for 
this gate. Fig. 3 indicates the manner in which the gate 
is swung and either withdrawn or closed by being passed 
in or out by way of the opening O. 

The pumps for handling water ballast and for draining 
the cylindrical body are of the centrifugal type and elec- 
trically driven. The water ballast in the cylindrical 
section enters and is exhausted through the ballast tanks. 
Pressure for testing purposes is set up by means of a special 
steam pump, and the dock has a power plant of its own 
and is quite self-contained, but is not self-propelling. 
When the dock has been used for pressure tests that pres- 
sure seats more firmly the sealing gate against the 
special frame at the entrance. The withdrawal of water 
afterwards from the cylindrical section causes the external 
water to press inward against the cover and thus to facili- 
tate release when so desired. 

As can be seen the modus operandi of the dock is ex- 
tremely simple, and once again the Italians lead with 
another novelty in the field of naval architecture. The 
cost of the Italian dock is said to be in the neighbourhood 
of 30,000 pounds sterling for an equipment capable of 
handling 4 submarine of 500 tons submerged displacement. 
Some views of the dock are given on page 332. 


925 metric tons 
10ft. 








PAINTING THE BILGES OF STEAMERS. 


Conpitions favouring the corrosion, especially eelctro- 
lytic, of the bottoms of steamers exist more particularly 
in the bilges of the engine-rooms and fire-rooms. Here 
water is present continually, and it may be hot and salty 
or have in solution lye or the salts from ashes, 
all tending to make it a good electrolyte. The oil and lye 
in the water tend to soften the paint, and ashes present 
tend to abrade it. This serious deterioration in naval 
vessels is shown by the high cost of repairs at these points. 
In the American navy, patching of the inner bottoms 
becomes necessary in about four years, and after etn years 
the repairs become very costly, apart from the additional 
expense due to the necessity of removing pipes and 
auxiliary machinery and to the difficulty of carrying on 
the work in the restricted space. Captain Williams, of 
the U.S. navy, states, as a result of extensive investigations 
that the regulation painting with red lead is of little use, 
as corrosion proceeds under the paint, while it is difficult 
to get the paint—mixed with linseed oil—to adhere to the 
metal, <A suitable paint must be not merely waterproof 








but damp-proof; that is, it must have the property of 
drying in the presence of moisture. Portland cement 
is largely used in the merchant marine, but the objections 
are the weight, if applied in sufficient thickness, and the 
difficulty of ensuring adherence to large flat surfaces which 
are subject to changes of temperature and to distortion 
due to such changes. The best paints are those of the 
bitumastic class, containing asphaltum as a base, thinned 
with coal-tar naphtha. <A solution or paint is applied 
cold, and followed with a hot composition of asphalt and 
cement, about fin. thick. Vertical surfaces are coated 
with an enamel of coal-tar and asphalt, applied hot. The 
surfaces must be well cleaned from grease, dirt, and old 
paint. Care is required, since the fumes.are explosive. 





THE ACCELERATION OF A MOTOR CAR. 
By H. E. WIMPERIS, M.A. 


THE increasing use of mechanical power in the propulsion 
of vehicles has made of primary importance the study of 
acceleration. In a paper* presented to the British Association 
in 1910 the writer had an opportunity of describing a device 
for the easy measurement of the acceleration of any moving 
vehicle. The instrument described was an indicating one, 
and did not attempt to make any permanent record of its 
readings. Recording instruments on the same principle have 
since been made, and have been used to record the acceleration 
of railway trains and of road motors. An account of the former 
measurements will be found in the * Proceedings’ of the 
Institution of Civil Engineers}, and of the latter, on road motors, 
it is proposed to give an account here. 

The acceleration of any given motor car at any moment 
depends primarily upon two factors —(1) the engine torque ; 
(2) the gearratioinuse. The former is governed by the total cubic 
capacity of the cylinders of the engine, and the latter by the 
gear-box ratio corresponding to the gear in use at the moment. 
The proportionality of torque to cylinder volumes is based 
upon the experimentally ascertained fact that the mean pressure 
is not appreciably affected by cylinder dimensions in any four- 
stroke petrol engine as usually built. Given this constancy of mean 
pressure, it follows that the mean torque must depend upon 
the product of cylinder area by crank throw, i.e., upon D2 L, 
the cylinderdisplacement. An interesting corollary to this is the 
deduction that for any given gear ratio on a given car the car 
speed and the brake horse-power will be indentical for all 
engines of equal volume which may be fitted to the car. 

A graphical construction affords the readiest way of tracing 
the relationship between acceleration, torque, and gear ratio. 





to convert it into one based on time instead of on car speed, 
To do this we must plot on the car speed base the reciprocal of the 
acceleration and measure the area between this curve and the 
horizontal axis; these areas will give the time in seconds 
corresponding to each acceleration value, and the acceleration 
and time graph can then be constructed. The exactitude of 
this procedure follows from the relationships 


w “dv 
|2-e= | ae - dé 
a 3 J dt 
The curves in Fig. 1 have been drawn to represent to scale 


the case of a 15 horse-power (R.A.C.) touring car with hood and 
screen in use. From this we will proceed to predict the acccierg. 
tion time graph. The first difficulty that arises lies in the fact 
that the car does not start with the engine in gear and the «urye 
E N F does not meet the vertical axis. For reasons explained 
later this is met by drawing the dotted line T N and treating it as 
a part of the bottom gear torque curve. The accelerstion 
speed graph shown by the firm line in Fig. 2 is obtained irom 
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Fig. 2—Graphical Method of Predicting the Acceleration-time 
Graph 


Fig. 1 by direct scaling, as already explained. The dotted 
curve gives the reciprocal of the acceleration and the shaded 
area measures the time taken from rest to attain an acceleration 
equal to AC, The acceleration time graph thus predicted is 


| shown in Figs. 3 and 4, allowing an interval of one second to 


Thus in Fig. 1, A B is the torque curve on top gear, C D | 


the torque curve on second gear, and E F that on bottom gear 
(taking the case of a three-gear car). These torque curves 
are plotted with car speed horizontally and pounds per ton of 
equivalent tractive effort vertically. A definition of the 
vertical co-ordinate would be that it is the number of pounds 
of tractive effort per ton weight of vehicle at the road wheels 
equivalent to the engine torque at that speed. On the same 


diagram, and to precisely the same scale, it is possible to plot | 


the curve GH, representing at each speed the total resistance 
to motion, including the friction of any internal gearing 
between the clutch and the road wheels. 

Now, at the point K two of these curves cross, showing that 
at that point the tractive effort due to the engine is exactly 
balanced by the resistance to motion. This point therefore gives 
the speed—some 32 miles per hour—at which the car would 
travel with throttle open on a level road. The effect of 
climbing a gradient is to increase the resistance to motion 
by an amount proportional to the gradient, and the resistance 
curve GH rises, keeping parallel to itself, by this amount, so 


that the point K moves in to the left, showing that the steady | 
At the speed OS the resistance is only | 


speed will be less. 
MS, whereas the engine effort is equal to LS; 
force LM produces acceleration if the road be level, or a 
combination of acceleration and hill-climbing ability if the 
road be rising. When the road is level the whole of L M pro- 
duces acceleration, and the amount of that acceleration can be 
directly scaled off by the length of LM (lft. per second per 
second is very nearly equivalent to 70 Ib. per ton). 

The relationship between the three torque curves shown in 
Fig. 1 is very simple. 


the excess 
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Fig 1—Motor Car Torque and Resistance Curves 


plotted directly from a bench test diagram. CD is the same 
curve compressed horizontally and expanded vertically. The 
ratio of this compression and expansion is the ratio of the engine 
revolutions per minute at any given car speed when on top gear 
to the engine revolutions per minute at the same car speed when 
on second gear. It will be readily seen that corresponding 
points on the torque curves will lie on the same rectangular 
hyperbola, and this gives an easy graphical construction for 
drawing the curves E F and C D when A B is given and 
the gear ratios of each gear are known. The rectangular 
hyperbola which just touches each of these curves touches 
them at the points of maximum horse-power. 

Each of the torque curves thus obtained requires, properly, 
its own resistance curve, since the frictional loss between clutch 
and read wheels will depend upon which of the gear wheel 
combinations in the gear-box are in use—most of the gear-box 
friction arises from the churning up of the grease or oil in use, 
is not sensitive to the amount of torque transmitted, but rises 
rapidly with speed. There should therefore be three resistance 
curves, each a little higher than the last. But it is found to be 
far simpler to keep to the one resistance curve and to lower the 
eurves EF and CD by the amount of this extra friction. 
This convention greatly simplifies the diagram. Thus on 
bottom gear the maximum possible acceleration can be directly 
sealed from the length N P. In this manner it is possible to 
predict the acceleration on each gear at any car speed, and from 
the figures so obtained to make a graph of predicted acceleration 
on a car speed base. 

When such a graph has been obtained it is sometimes desired 





* See Tue ENGINEER, September 16th, 1910. 
t Proc., I.C.E., Vol. 188 


AB is the torque curve on top gear | 
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Figs. 3 and 4 Show Predicted Acceleration 
Figs. 5 and 6 Show the Acceleration as Realised 


effect the gear changes from bottom to second and from second 
to top. The distinction between Figs. 3 and 4 is that in the 
former the driver is assumed to change gear at 2000 revolutions 
per minute, and in the latter at 1600 revolutions per minute ; 
also that in the former the gear-box friction has not been allowed 
for, whilst in the second it has. It will be seen from Fig. 2 that 
the maximum possible acceleration is about 1.1ft. per second 
per second on top gear, 3.0ft. per second per second on second 
gear, and 7.0ft. per second per second on bottom gear. 
Experimental measurements.—The above is a simple method 
of predicting the acceleration of a motor car; it remains to 
describe how this acceleration can be experimentally measured, 
and then to compare the curves given by experiment with Figs. 3 
and 4. 
Two methods are in use for the measurement of car acceleration 
—(1) by deduction from a space time graph, (2) by the direct 
indications of an accelerometer. Of these two methods the 
former has the attraction that none of the measuring apparatus 
is carried on the moving vehicle. It is, moreover, a simple 
e the dist travelled at the end of equal 
time intervals; the slope of this space time graph at any 
point measures the velocity, and s ity time curve can then 
be constructed. And the slope at any point of this velocity 
time curve measures the acceleration. This process is, however, 





both long and inaccurate, particularly at the gear change 
points. The same data could have been treated —_ well 
ifferences; 


by an analytical process based on the calculus of finite 
such a method has been used at Brooklands, but it suffers 
from the alternative disadvantages that if a large number of 
terms in the infinite series (given by the method of the 
calculus) be taken, the process is exceedingly laborious, 
and that if few are taken the method fails in accuracy, 
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partic ularly when the acceleration is changing rapidly. It is 
far more difficult to measure the acceleration of a motor car 
than of any other moving vehicle, owing to tke discontinuity 
of motion in the gear changing. 

The use of an accelerometer avoids these lengthy and trouble- 
some calculations, but has certain disadvantages peculiar to 
itself. It is open to the objection that the measuring instrument 
is carried on the moving vehicle, and is therefore subjected to a 
good deal of vibration, and possibly to zero-error should the 
floor of the car change appreciably in its upward or down- 
ward tilt relative to the road. Vibration gives little trouble 
in a suitably designed instrument, and is actually useful in 
that it helps to overcome any statical friction there may be 
in the mechanism. The difficulty due to change of tilt cannot, 
however, be avoided by any attention to the mechanism of the 
accelerometer. But its amount has been the subject of careful 
study on a variety of cars, and been found to be less than can 
be measured in practice—were it otherwise it would be necessary 
to take the precaution of first blocking the springs of the vehicle. 


Acceleration curves experimentally obtained.—Acceleration 
tests were made with one of the recording accelerometers above 
mentioned on the car for which Figs. 3 and 4 were predicted. 
The results are shown in Figs. 5 and 6. The former was taken 


on Brooklands track when the driver was instructed to “ acceler- 
ate as rapidly as possible,” and the latter on the road on the way 
to Brooklands without the driver knowing that any test was in 
progress. In both cases the road was pretty nearly level, 
rising about 1 in 80 in the ease of Fig. 5 and falling about 1 in 100 
in the case of Fig. 6. There is a striking difference between the 
“test”? and “ non-test ”’ starts, and the latter was, of course, 
much the more comfortable for the passengers, the rate of change 


of acceleration being far less. 

It is interesting to compare the prediction and the reality. 
On second and on top gears the predicted acceleration agrees 
very nearly with the actual figures, but on bottom gear the reality 
is some 2ft. per second per second, or about 30 per cent. below 
the prediction. Now, the following are factors which all 


influence acceleration, particularly when on bottom gear as 
the car starts from rest :-— 


a) The momentum stored in the rapidly rotating fly-wheel 
is suddenly liberated when the clutch is let in. 

(6) The carburetter is liable to choke with the rapid change 
in engine output. 

c) During the engagement of the clutch the engine is exerting 
torque. 

d) The road wheels are liable to slip. 

(e) The momentum given to the car is partly absorbed in 
giving momentum to the rotating parts. 


As regards (a), the momentum stored in the fly-wheel of this 
car was 1} per cent. of that stored in the car when the top gear 
was in. Before starting the driver may spin his engine and fly- 
wheel at a rate—say, 2000 revolutions per minute—equal to 
that equivalent to running at 40 miles per hour on top gear. 
And if this momentum be given to the car, it will produce in it 
a speed of 1} per cent. of 40 miles per hour—or 0.6 mile per hour 

corresponding to about lft. per second per second if the opera- 
tion were completed in just one second. During this same time 
interval, whatever it may be, the engine is also exerting torque, 
and this (c) is a further reason why the starting acceleration 
should exceed the predicted value. It is difficult to assess 
the engine torque during the clutch engagement when the 
engine speed falls rapidly from 2000 revolutions per minute 
to only a few hundreds. In the limiting case we may take the 
torque during this brief interval as equal to the maximum torque 
on that speed, and draw the dotted line T N shown in Fig. 1. 
Cause (6) has probably—with (d}—much the most important 
influence on the acceleration—enough influence, in fact, to 
neutralise the factors tending to make the predicted acceleration 
higher than the true and to reduce the actual substantially below 
the prediction, for it is not to be expected that when the load 
on the engine is changing so rapidly as it does during the starting 
of the car that the carburetter will be able to supply fuel exactly 
proportional to the load, as it undoubtedly does in a good engine 
when running on the bench test from which the torque curves 
in Fig. lare derived. In short, the carburetter is likely to choke, 
and so cause loss of torque. This explanation is borne out by 
the fact that when grade climbing on bottom gear the carburetter 
has time to act, and it was found that the car in question was 
capable of climbing a grade steeper than 1 in 5, equivalent to an 
acceleration reading exceeding 64ft. per second per second. 
Some carburetters have better starting qualities than others, 
and curves such as these bring out the differences. As regards 
(d), an initial starting acceleration of about 7 would, with, say, 
two-thirds of the car weight on the rear axle, correspond to a 
ratio of tractive effort to axle load of about one-third ; this 
should not cause slipping if the clutch is let in gently, but with 
sudden starting, the momentary acceleration may rise high 
enough to cause slipping to begin, and once begun it is liable 
to continue. 

Ideal acceleration.—Ideal acceleration would require to con- 
form to the following conditions :—It should at any moment 
absorb the full output of which the engine is capable, é.e., the 
horse-power exerted should be constant, and it should be 
graduated so that the acceleration does not increase or decrease 
faster than a certain rate. 

It may be said at once that neither of these conditions can be 
fulfilled by the motor car as at present made. Material altera- 
tions would be necessary. To yield a constant horse-power 
throughout the starting period—and when hill-climbing—it 
would require to be fitted with an infinitely variable gear-box ; 
instead of there being three torque curves, as in Fig. 1, there 
would be one only, viz., the rectangular hyperbola which would 
be the envelope of an infinite number of such curves. The limit 
to the vertical height to which such a hyperbolic torque curve 
could usefully be taken would be the limiting torque at which 
the rear road wheels would slip. The curve corresponding 
to these conditions is that shown at A BC in Fig. 7. Modi- 
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Speed 
Fig. 7—Curve of Ideal Acceleration 


fication is needed even in this curve, however, if the acceleration 
is to be graduated with time. To provide for the acceleration 
not growing faster than a certain number of feet per second 
per second in a second it is necessary to replace the vertical 
line O A with the parabolic are shown dotted. 

To conform to these ideals the car would probably need either 
electrie or hydraulic transmission. Both of these have been 





shown to be capable of giving a hyperbolic torque curve, and 
the former has been found able to give a graduated acceleration. 
Any successful application of them should therefore find a wide 
use both on road and rail. 





LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 


SCREW PROPELLER DESIGN. 


Sir,—Your review of Captain Dyson’s paper, which he read 
before the American Society of Naval Engineers, is interesting, 
and by Captain Dyson’s letter of thanks—published in the last 
issue of Toe ENGINEER—he certifies its accuracy. Therefore the 
review may be taken as the basis for fair criticism. 

In that review the task before the author is acknowledged 
to be difficult, and so great is the complexity surrounding 
propeller design, it is practically impossible to arrange a com- 
prehensive chart to suit all propellers and the conditions under 
which they act. 

By confining my remarks to the tables given in the review 
discursive argument will be avoided, and to make the argument 
clear the following definitions are used in the present case :— 
The propeller is assumed to be referable to a triangle of which 
the mean helix is the hypothenuse, the base the mean circum- 
ference of the cylinder on which the mean helix is supposed 
to be described, and the pitch is equivalentto the perpendicular ; 

or thus, where A is the mean circum- 
ference, or base, B the pitch or 
A perpendicular, and C the helix or 
hypothenuse. Such a construction 
supposes that the whole thrust area 
is concentrated at a point—being 
the end of an assumed lever, i.e., 
the radius of the mean circle or 
eylinder in which the mean helix is 
described—and takes the whole thrust required to meet the 
magnitude of the ship’s resistance. 

For equal angles the base A, compared with the perpendicular 
B, will be of an invariable ratio however much the base is ex- 
tended or shortened ; therefore with a base 1 for a given effi- 
ciency a base of 2} times the value will have the same efficiency, 
though the power required will be greater. Thus for the same 
diameter of propeller—with areas of 1 and 24—with the blade 
angle constant the efficiency is constant, because the proportions 
of A and B are of an invariable ratio ; therefore Captain Dyson’s 
deduction, from trial, of two such areas is that which the con- 
ditions compel. 

The power required for the larger area to overcome a constant 
resistance would be the same as for the smaller area, assuming 
that to be sufficient ; but the inefficiency of the propeller would 
be in proportion to the perpendicular, or 1 for 1 and 23 for 2} 
times. 

Suppose the power required for 1 area equal 100, of which 
only 80 per cent. was efficient as propelling power, then the 
inefficiency is 20 per cent. With an area of 2} times the 
power required to overcome resistance is still 80, but the 
total power is increased by 1} times 20 = 30, and 80 -++- 20 + 30 
= 130 horse-power. Thus where | area is ample for 100 horse- 
power used to overcome a constant resistance, using 24 areas 
penalises the power by demanding 130 horse-power, or 30 horse- 
power extra is required by increasing the area to 2} times. 

The deduction is reasonable, because if a resistance of 20,000 lb. 
is moved at the rate of 40ft. per second the force required to 
balance it must be applied at the same speed, and where 1 area 
is ample 2} areas can do no more than move 20,000 Ib. at 40ft. 
per second—where the force is applied at the same speed. 
Therefore it is not extraordinary that a propeller of constant 
diameter and blade angle for difterent thrust areas should show 
an equal efficiency. 

With reference to No. 7, the review assumes that diameter 
and pitch are the controlling factors, and this must be the fact, 
because diameter and pitch are the dimensions from which pro- 
peller efficiency is determined. Still, thrust area necessarily 
follows as a sequence to the other dimensions, and, given an area 
influenced by a pressure to overcome the resistance, any addi- 
tional area is useless and wasteful, as already shown. 

By reference to the table No. 7, for the coefficient .625 
referred to shaft horse-power equal 7872 horse-power, whereas 
for .20 it is only 5137 horse-power. Now, pitch x revolutions 
for .20 = 3363ft. and for .625 = 3820ft.; or, apparently, 
12 per cent. of slip for the higher coefficient. Any angle less 
than 45 deg. is useless, or, rather, excessively wasteful, for any 
propeller ; therefore a circle whose circumference is equal to 
the pitch encloses an area that is inefficient as pitch, and the two 
circles for the two propellers. If worked out, the blade lengths 
outside of the inefficient pitch circle are practically equal for 
both cases, and, presumedly, the thrust areas were equal also ; 
but the pitch was different, and referred to a second’s effect 
the longer pitch gave the higher pressure. Therefore the cause 
of the apparent 12 per cent. slip must have been due to excess 
area of thrust, because the increased pitch was equivalent to 
increased thrust area. 

Generally, power appears to be wasted under a misconception 
of what the actual thrust area should be, and the following may 
make the contention clear:—A bore, or head of water, 
runs up the Hooghly River at about 9 knots, and a vessel in 
contact with it is forced ahead at that speed. Supposing the 
resistance offered by the ship is balanced by the pressure of the 
bore acting on the area of the vessel. Assuming that a thrust 
area is provided equal to 24 times the actual cross-sectional area 
of the ship, neglecting friction, 2} times the body of water 
would be concerned in the operation of propelling the ship, 
but 14 of it, so far as the actual resistance is concerned, would be 
useless effort. If the arrangement of the propelling surface 
was so arranged that of every 100 tons of water acting against 
it lost 25 tons by slippage, then the actual weight required to 
propel the ship against its resist would represent 75 tons. 
Increasing the propelling area 24 times, the efficiency would be 
equal, but 1} times 25 tons, or 37.5 tons would represent useless 
loss, or 137.5 tons of water would be used where 100 tons 
would be ample. 

If the tables given are examined in this way much of an inter- 
esting character will be revealed. 

Table 2, No. 8, gives data said to be obtained by angling 
the shaft downward, whereby the propeller was assumed to act 
clear of the heavy wake. Is not the cause due to the increased 
pressure of a greater head of water acting at a higher velocity, 
due to its increased head fall, and the greater pressure acting 
at the higher velocity would overcome the resistance offered 
by the ship at a higher speed ? And this is exactly what occurred 
with very little addition to the engine power, and that may be 
accounted for by an increased frictional resistance of the 
propeller 

Only another reference, and that is to cavitation. But how 
that is possible is one of the problems in regard to screw pro- 

ulsion. Captain Dyson, as per the review, assumes that there 
Is a condition, and that in some way due to area, where cavitation 
ceases to act. If the propeller blades lost contact with water 
on the thrust side of the blades, cavitation could be understood ; 
but this assumes that water must be out of contact with the back 
of the blade—in fact, water voided by the rate of the propeller 
must run after the propeller and yet never overtake it, which 
appears to be an unreasonable supposition. 

Two very notable experiments support the argument against 








} inquiries for future deliveries. 





Captain Dyson’s deductions, viz., the “Iris” fiasco resulted 
in an increased s of 3 knots on the same power merely by 
changing the propellers, and this occurred with a greatly reduced 
thrust area, though for an increased pitch. The Raleigh was 
sunk 1. 5ft. deeper in the water, yet the same speed was attained 
on a very minor addition of power, with the same propellers. 
Therefore pressure and thrust area are bound to be prime factors 
in all screw propeller design. 
JOHN Batey. 
Coventry, September 24th. 


TUNNELLING IN BUENOS AIRES. 


Sir,—With reference to the correspondence dealing with the 
above matter which has recently been appearing in your columns, 
I am happy to be able to support in every way the statements 
made by Messrs. P. Ramme and Wm. Lowe Brown as to the sub- 
soil conditions which exist in Buenos Aires. I can confidently 
speak with full knowledge of this, as I was an assistant engineer 
for six years on the construction of the Buenos Aires harbour 
works, and for two years of that period had charge of the dredg- 
ing of the approach channel to the docks. The docks at Buenos 
Aires are built parallel to the river face of the town, and the 
walls throughout the whole length for nearly three miles are 
founded on a calcareous marl locally known as “ Tosea,” which 
we found easy to work and which would stand with a vertical 
face of quite 25ft. without any timbering for an indefinite length 
of time. This ‘‘ Tosca” extends from the sea wall, enclosing 
the docks outwards into the estuary of the river for over a mile. 
In no cases do the foundations for buildings in Buenos Ayres 
rest on made ground, and you are incorrect in stating as you do, 
in the last paragraph of your editorial note, that “ it is upon these 
original mud banks which have been drained and filled in that 
have been erected massive docks, still more massive wharves, 
and upon which have been laid thousands of square yards of 
railway bed.” Before 1890 one certainly did land at Buenos 
Aires in carts for a mile or so—this was only due to the shallow- 
ness of the water and not for any other reason—and you will 
agree that had there been any “ original mud banks” of any 
depth on the foreshore it would have been impossible to adopt 
this means of disembarkation. GEORGE GONSALVES. 

London, September 24th. 


CHILIAN RAILWAYS. 


Sir,—Your issue of the 20th inst. contains a paragraph 
anent the Chilian railways which is not only untrue, but is 
inimical to the very purpose with which it has been written, that 
is to say, the suggestion of handing over these railways to a 
British syndicate. 

The expediency of this suggestion can hardly be said to be 
proved when a paper representing British engineering interests, 
in arriving at this conclusion, ignores the fact that the. pring¢ipal 
cause of the economical non-success of the Chilian railways is due, 
not so much to bad native management, but to the well-known 
fact that thé tariffs ruling at present are calculated to protect 
the Chilian industries to an extent hardly compatible with the 
deriving of profits from any railway enterprise. 

It is for the Chilian Government to decide whether this state 
of things is to continue or not, but at all events it is only fair that 
your readers should know the actual facts of the case. I hope 
that you will publish this letter in one of your forthcoming 
issues. VicENTE ECHEVERRIA. 

London, September 23rd. 


THE DITTON RAILWAY ACCIDENT. 


S1z,—Perhaps you will allow me to point out that the engine 
concerned in this case has not, as stated in your issue of Sep- 
tember 20th, page 307, a bogie, but is a 2-4-0, designed by John 
Ramsbottom and built at Crewe in November, 1866. Nearly 
all the twenty engines, Nos. 1513 to 1532, of which 1529, “Cook,” 
was one, are still running, though practically —o ae old. 

° PALEY. 








EDUCATIONAL INTELLIGENCE. 


Two popular lectures will be given by Mr. Frederic H. ‘Taylor, 
Assoc. M. Inst. E.E., Assoc. M. Inst. M.E., at the Willesden 
Polytechnic, Pricry Park-road, Kilburn, N.W., on October 2nd 
and 4th next, commencing each evening at 8 p.m. Tickets 
may be obtained on application to the secretary at the Poly- 
technic. The titles of the two lectures are :—“* The Trainirig of 
the Engineer, with special Reference to Electrical Engineering,” 
on the first evening, and ‘“‘ Recent Developments in Electrical 
Engineering and their Commercial Application ” on the sedond 
evening. 








AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 18th. 

Brack and galvanised sheets, boiler tubes, and some other 
products have advanced from two to three dollars a ton, and 
plate and structural materials have been marked up over last 
week under pressure from buyers of all such things of the country 
for special accommodation. Crude steel is stronger than for 
two years, though still below the prices ruling then. Contracts 
for next year’s delivery of crude iron are urgently presented, 
without buyers obtaining more than a grudging acceptance. 
Pennsylvania 2X foundry commands 16.50 dols., grey forge 
a trifle less, and basic a trifle more. The buyers are In a quan- 
dary as to the best course to pursue, and are drifting along wait- 
ing developments. Eastern billet makers are accepting business 
for next year’s delivery very slowly. Sheets and bars have 
moved up this week, and all lines are pointing to a higher level. 
Rail orders have been numerous, running into some 30,000 tons 
for domestic delivery and over 20,000 tons for export, besides an 
export order for T rails. The requirements for structural 
material are as urgent as at any time for months, and the orders 
for next spring’s delivery placed this week have been placed at 
figures that were not made public. The Pennsylvania Railroad 
has ordered 59 additional engines at its Altoona works. There 
is more confidence felt among railroad managers that they will 
be able to handle the crops, as it is turning out that the farmers 
will hold their wheat to the limit of their facilities for higher 
prices. The copper market is quiet, though there are numerous — 

Lower prices are anticipated, 
notwithstanding all that has been said about 18 cent copper. 
The demand for tin has been heavy, with tin-plate mills running 
to full capacity. The arrivals of tin have been liberal. 





Ir is reported that the French railways have arranged 
to meet the representatives of the locomotive and wagon 
builders twice a year to intimate their requirements in 
rolling stock. The object is te prevent orders from being 
placed abroad. 
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FRICTION DROP STAMPS. 





THE drop stamps in the battery, of which we give an 
illustration in Fig. 3 herewith, are of the friction class and 
are operated by means ot a self-contained electric motor 
through velting. This machineis the product of the firm of 


They are each surrounded by a friction band of steel lined | 


with hard wood blocks, which can be made to grip the 


drum like a band brake by a cord, lifting arms, and excen- | 


tric device. The pull places a spring in tension according 


to the amount of lift which is required to be given to the 
tup, the spring disengaging the band as soon as the tension | 
The lifting arms are mounted 


on the cord is released. 


relieved. It is therefore necessary to maintain », cor 
| stant pull on the cord to keep the lifting band ti, ht ‘aie 
so lengthen the lift of tup. In other words, the lift 
| of the tup varies directly with the pull on the cord, By 
| keeping the cord stationary when the tup hy beer 
raised the tup remains suspended and stationary. ; 
As a considerable amount of heat is generated hy the 





























Fig. i—-WATER COOLING ARRANGEMENT 


B. and S. Massey, Limited, Openshaw, Manchester. 


stanchions and the driving belt is intended to allow just 


enough slip to protect the motor from shocks due to 


The | 


on either side of a loose pulley, and are free to revclve on 
electric motor is secured to a bracket bolted tc one of the | the shaft, and the tup is suspended from a cross piece 
| between them by means of a belt. 
ing the cord above mentioned causes the friction band to 




















Fig. 3—-ELECTRICALLY DRIVEN DROP STAMPS 


momentary overloads such as might occur when several of ; grip the revolving drum, and the lifting arms being con- 
the tups are raised simultaneously, so as to obviate the | nected to the band rotate with it and lift the tup. When 
employment of clutcbes. The lifters are mounted on a | he releases the cord the spring causes the band to disengage 
common shaft and are driven by means of spur gearing | from the drum and the tup falls. The control is extremely 




















Fig. 4—LIFTING GEAR AND COOLING ARRANGEMENTS 


from a quick-running back shaft, the latter having a 
heavy fly-wheel at one end which also acts as a pulley for 
the belt which connects it to the source of power. The 
whole of the mechanism is supported on girders. The 
friction drums are keyed on the shaft and revolve with it. 


sensitive, an ingenious device being provided whereby the 
grip of the band is automatically slackened as the tup 
rises. This is effected by winding the cord round the 
shaft, so that as the arms rotate in the lifting direction 
the cord is automatically unwound and the tension in it 


The operator by pull- 








Fig. 2—HOLDING-UP GEAR 


friction devices which operate the lifters, an ingenious 
and simple system of cooling the drums by water is 
adopted. This is clearly shown in Figs. 1 and 4. Fach 
lifter is provided with a small water tank which is divided 
into two parts by a partition. Into one of these parts a 
scoop dips at every revolution of the lifter and picks up 
water, which passes into the interior of the friction drum. 
As the tup falls and the shaft rotates back again the water 
flows through another opening into the second half of the 
tank. The two halves of each of these circulating tanks 
are connected by pipes with a large galvanised iron cooling 
tank in such a way that a constant circulation of water 
is maintained. We are informed that this arrangement is 
quite satisfactory in operation under the severest con- 
ditions. 

When the dies have to be changed or work adjusted it 
is customary to support the tup by means of a wooden 
bolster. When desired, however, the makers provide 
the special form of holding-up mechanism shown in Fig. 2. 
As will be observed, this device consists of a grooved ring 
shown in front of the loose pulley. This ring is carried by 
the lifting arms above mentioned, and moves with them. 
The ring 1s encircled by a band arranged so that the move- 
ment of the arms in the falling direction tends to make it 
grip, while movement in the direction of lift is unimpeded. 
When the gear is in action, therefore, the tup will remain 
suspended at the highest point to which it is raised by 
the pull on the cord. <A foot lever is provided so that 
when desired the holding-up gear is kept out of action 
and the tup is allowed to rise and fall freely. It should 
be mentioned that when the lifting arms have reached the 
extreme limit of their movement in either direction they 
come into contact with a buffer stop. 








SMOKE PRECIPITATION BY ELECTRICITY. 





A DEVELOPMENT is being made in America of a process 
for electrically precipitating the suspended matter from 
smelter smoke and fumes, and the dust from rotary kilns in 
cement works. The general principle is not new, and has 
been applied sucessfully in laboratory work by different 
investigators. The first experiment on a working scale 
was at the Hercules powder works, where sulphuric acid 
separated as a dense white cloud of suspended particles ; 
this was so fine as to be extremely difficult to remove by 
filtration, but was easily precipitated by electric current. 
It was then tried in treating the mists escaping from boil- 
ing sulphuric acid used to dissolve silver. At the Balaklala 
works the gases from pyrites-roasters and matte-roasters 
are treated at the rate of 250,000 cubic feet of gas per 
minute, The material is a mixture of solid dust and fume, 
with liquid sulphuric acid ;_ the gases are highly charged 
with water vapour, which diluted the acid and produced a 
muddy deposit. Here the gases are treated in flues of 
sheet lead. The plant of the Riverside Portland Cement 
Company was made the basis of great complaints by fruit 
growers on accountof the fine dustthrown out by the rotary 
kilns and carried to great distances over the orchards. 
A plant was installed to treat the product of one kiln- 
50,000 cubic feet of gas per minute—and the results were 
so satisfactory that the other nine kilns have been equipped 
in the same way. The process is being applied also to the 
removal of dust from blast-furnace gas and producer 
gas. The process now in use, as above, was developed 
in the chemistry department of the University of Californi« 
by Mr. F. G. Cottrell, but the university could not under 
take its commercial exploitation, and a special board 0: 
‘“‘corporation’’ has been organised to do this. This 
board will operate like any business concern, except that 
instead of paying dividends to the stockholders all net 
profits will be devoted to scientific research. 
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THE PLACE OF MATHEMATICS IN ENGI- 
NEERING PRACTICE.* 
By Sir WILLIAM H. WHITE, K.C.B. 
Tue foundations of modern engineering have been laid 
on mathematical and physical science ; the practice of 
engineering is now governed by scientific methods applied 


to the analyses of experience and the results of experi- 
mental research. The Charter of the Institution of Civil 
Engineers defines engineering as the ‘‘ art of directing the 
great sources of power in Nature for the use and con- 


venience of man.” Obviously such direction can only be 
accomplished by engineers who possess an adequate 
acquaintance with “ natural knowledge ”—with the laws 
which govern these great sources of power. Obedience 
to natural laws is a condition essential to the full utilisa- 
tion of the great sources of power. It is true, no doubt, 
that notable achievements in engineering were accom- 
plished during the last century by men whose education 
was imperfect, whose mathematical and scientific know- 
ledge was small, whose appeal to past experience gave 
little assistance in the solution of new problems. Their 
successors now enjoy greatly superior educational advan- 
tages ; they can profit by enormous advances made in all 
departments of science and manufacture ; they can study 
and criticise work done by their predecessors in the light 
of long subsequent experience ; but even now there is 
room for surprise, if not for wonder, when one realises the 
great success attained by these early engineers. 


The advantages obtainable by the combination of 
scientific training with practical experience are, however, 
in no way depreciated because, through force of circum- 
stances, the pioneers of engineering had to do their work 
as best they could. Not a few of these men recognised 
the serious disadvantages resulting from their lack of 
scientific training and gave valuable assistance to a move- 
ment which ultimately led to the existing methods of 
training. George Stephenson, for example, who grew to 
full manhood practically uneducated, took care to secure 
for his son Robert Stephenson the advantages of a good 
elementary education, which was followed by a period of 
practical training and then by a course of scientific study 
at Edinburgh University. The careers of both father and 
son were greatly influenced by this action, and it is of 
interest to note that the scheme which Stephenson framed 
and carried out for the professional training of his son— 
including the alternation of scholastic and engineering 
work—-was, in its essential features, identical with that 
recommended in the report of a representative Committee 
of British Engineers over which I had the honour to pre- 
side eight years ago. That report has been approved by 
the leading engineering institutions of the United King- 
dom and is now largely influencing the education of engi- 
neers. 

The fundamental idea underlying the accepted system 
of training engineers consists in the combination of an 
adequate knowledge of the sciences which bear upon engi- 
neering with a thorough practical training on actual engi- 
neering works. No man is now entitled to admission as a 
corporate member of the Institution of Civil Engineers 
unless and until he has given proof of the possession of both 
these qualifications. Neither kind of training standing 
alone or when developed disproportionately can be 
regarded as satisfactory or as meeting the needs of engi- 
neering practice. Formerly undue prominence was. given 
to practical training and experience, while the facilities 
for scientific training were at first non-existent and for a 
long period were inadequate. Then came a better appre- 
ciation of scientific method and a great development of 
technical education, departments being established for 
the teaching of engineering science in universities and 
university colleges. The utilisation of these opportunities 
for instruction by considerable numbers of young men not 
unnaturally brought about a swing of the pendulum 
which went beyond reasonable limits. For a time there 
was a tendency to exalt unduly scientific education and 
to depreciate the value of practical training. The hard 
pressure of experience has done much to adjust this dis- 
proportion. University graduates when they enter upon 
actual work soon discover that degrees in engineering, 
valuable as they undoubtedly are, require to be supple- 
mented by thorough practical training. On the other 
hand, men who begin their engineering careers as pupils 
or assistants to practising engineers or as members of 
engineering office staffs become convinced that their limit 
of possible attainment must be low unless scientific know- 
ledge is added to practical experience. Under existing 
conditions new and difficult problems continually arise in 
all branches of engineering practice, and satisfactory solu- 
tions can only be found by bringing to bear upon these 
problems all the resources furnished by natural knowledge, 
accumulated experience, and experimental research. — 

The full equipment of an engineer must include know- 
ledge of other sciences besides the mathematical, but our 
present concern is exclusively with the latter. An ade- 
quate knowledge of mathematics must be possessed by 
every educated engineer, because he thus acquires valuable 
tools, by the use of which he can overcome difficulties 
which would otherwise be insuperable, as well as habits of 
thought and methods of rigorous investigation which are 
invaluable when he has to deal with novel and difficult 
undertakings. Apart from the employment of mathe- 
matics it would not be possible for the engineer to carry 
out designs and construction of engineering works, of 
structures and machines, capable of fulfilling their intended 
purposes and possessing both sufficient strength and dura- 
bility. The days of blind reliance upon engineering for- 
mule and “rules of thumb” are over. Syllabuses of 
mstruction for the guidance of engineering students, 
standards established for degrees and diplomas in engineer- 
mg science, conditions laid down as necessary qualifica- 
tions for membership of great engineering societies, all 
furnish full recognition of the fact that an adequate know- 
ledge of mathematics is essential to the successful practice 
of engineering. 

lt may be asked what range and character of mathe- 
matical knowledge can be described as adequate. Answers 
to this question are to be found in calendars of schools of 
engineering, which set forth detailed courses of study con- 


sidered necessary for the attainment of degrees or diplomas. 
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Identity of conditions does not exist in these regulations, 
but a closer approach to uniformity has been reached as 
greater experience has been gained, and it is obviously 
desirable that further progress should be made in that 
direction. Engineering degrees ought to be based on a 
common standard and to represent an equal attainment. 
These degrees, of course, should be regarded simply as 
certificates of knowledge of the fundamentals of engineer- 
ing science ; they do not cover all the mathematical know- 
ledge requisite for the practice of particular branches of 
engineering, and in most branches a greater range of mathe- 
matics isnecessary. Moreover, a degree course in engineer- 
ing requires to be supplemented in all cases by subsequent 
practical training and experience, and in many cases by 
advanced or specialised courses of mathematical study 
going beyond the standards associated with degrees. In 
the settlement of these advanced courses the needs of 
each branch of engineering must be determined on the 
basis of experience, and the subject is one to be dealt with 
satisfactorily only on the basis of conference between 
practising engineers and mathematicians. The former 
know the needs which must be met, the latter can advise 
as to the best methods of meeting requirements. 


Differences of opinion have always prevailed, and still 
exist, in regard to the methods by which mathematics 
should be taught to engineering students. Some authori- 
ties favour the arrangement of specialised courses of 
instruction—‘‘ mathematics for engineers ” or “* practical 
mathematics ’’—and advocate the creation of separate 
mathematical sections for engineering schools, even when 
these schools form departments of universities or institu- 
tions which possess well-organised mathematical depart- 
ments. Other persons, whose opinions are entitled to 
equal respect, believe that purely mathematical instruc- 
tion is best given to engineering students by mathemati- 
cians, and that a similar rule should apply to instruction in 
other branches of science, because that method must lead 
to a broader view of science and a greater capacity for 
original and independent investigation than can be 
obtained by specialised teaching, narrowed down to the 
known requirements of previous engineering practice. 
Personal experience and observation—as student, teacher, 
and practising engineer—lead me to rank myself with the 
supporters of the latter method of teaching mathematics. 
No doubt, in the actual practice of engineers there is room 
for ‘‘ short cuts’’ and for special methods in the use of 
mathematics ; but I am convinced that during the period 
of education it is advantageous to follow ordinary methods 
of teaching and to leave specialisation for the time when 
the performance of actual work will almost inevitably 
lead each individual to make his choice of the branch of 
engineering to be followed, and of the methods which will 
best economise his labour and time in doing the work of 
calculation. The trend of professional opinion certainly 
lies in the direction of utilising as far as possible existing 
mathematical departments for the instruction of engineers. 
During the past year the subject has been exhaustively 
considered by the Governors of the Imperial College of 
Science and Technology, a special committee having been 
appointed for that purpose. The Imperial College, as is 
well known, has been formed by bringing together the 
Royal College of Science, the Royal School of Mines, and 
the Engineering College founded and maintained by the 
City and Guilds of London Institute. The last-mentioned 
College at the outset had to be necessarily self-contained, 
and had its own mathematical department, which was 
admirably organised and conducted by Professor Henrici 
over a very long period. The Royal College of Science and 
Royal School of Mines also included a department of 
mathematics and mechanics, of which Professor Perry has 
been the distinguished director for many years past. 
Both these departments have justified their existence and 
done admirable work, but the development of the scheme 
of the Imperial College rendered it necessary to reconsider 
the subject of future mathematical instruction in the 
College as a whole. Alternatives taken into considera- 
tion were: (1) The continuance of separate provision for 
engineering students; (2) the creation of a separate 
department to be presided over by a mathematician of 
distinction, in which engineering students would receive 
their fundamental instruction in mathematics. After 
thorough investigation the latter course was preferred and 
will be carried into effect. Its adoption will in no way 
interfere with the teaching of special applications of mathe- 
matics as parts of the courses of instruction given by pro- 
fessors of engineering, and no one familiar with the train- 
ing of engineers would consider such a change desirable. 

A second example of the opinion which now prevails 
respecting the teaching of mathematics to engineers may 
be found in a valuable paper by Professor Hopkinson, of 
Cambridge University, published this year as one of the 
series of special reports to the Board of Education on the 
teaching of mathematics in the United Kingdom. Pro- 
fessor Hopkinson states that for good reasons and for a 
considerable period after the engineering department was 
established at Cambridge its students with few exceptions 
‘* got the whole of their instruction within the walls of the 
Engineering Laboratory,” and “had not the full advantage 
of their position as students of engineering science in a 
centre of mathematical learning and research.”’ In recent 
years, however, “the establishment of closer relations 
between the two studies—mathematics and engineering— 
has made great progress, and at the present time the 
students of engineering get their foundation of mathe- 
matics and elementary mechanics from college teachers, 
many of whom have graduated in the mathematical 
tripos.”’ 

It may be interesting to add that in a recent “‘ Summary 
Report of the Teaching of Mathematics in Japan,” Pro- 
fessor Fujisawa has discussed the “ teaching of mathematics 
in technical education ’’ in a brief but interesting fashion. 
While advocating the “‘ practical ’’ method of instruction, 
he is careful to explain that the form of utilitarianism 
which he recommends “ has the potentiality of manifesting 
its usefulness wherever there is a necessity ’—a condition 
which obviously cannot exist unless the engineer is 
endowed with a good knowledge of the principles and pro- 
cesses of mathematics. 

More than seventy years ago men who had received 
a mathematical and scientific training in the first British 
School of Naval Architecture, wrote as follows in vindica- 
tion of the necessity for the liberal education of those 
engaged in the designing of ships :—‘‘ The study of naval 





architecture brings early conviction to the mind of the 
constructor that he can trust little or nothing to @ priori 
reasoning. He uses the exact sciences, it is true, but uses 
them only as a means of tracing the connection between 
cause and effect in order to deduce principles that may be 
applied to his future work, with a certainty of producing 
the results he contemplates.” This utterance may be 
applied with equal force to the practice of other branches 
of engineering, and amongst the exact sciences which 
play so important a part in successful achievement 
mathematics certainly hold the first place. The “ com- 
plete engineer ’’ of the earlier and simpler periods can 
exist no longer under modern conditions. Even the 
ablest men are driven to specialise in practice. But what- 
ever branch of engineering may be selected the worker 
will need that fundamental training in mathematics to 
which allusion has been made. Few engineers engaged 
in professional work have opportunities of prosecuting 
mathematical studies systematically, although they are 
continually using mathematical tools provided during 
their college careers, and not infrequently have occasion 
to add to their mathematical equipment in order to meet 
new demands, or to go beyond precedent and experience. 
When one considers the great responsibilities which prac- 
tising engineers have to bear, it is not surprising to find that 
they, as a class, have made comparatively few cuntribu- 
tions to the advahcement of mathematical sciénce, although 
‘they have been well trained in mathematics and continu- 
ally apply that knowledge. There are, of course, excep- 
tions to this rule; indeed, I have known engineers who 
turned to mathematics as a recreation, but these men are 
exceptional. Another group, whose members have done 
notable work of a mathematical nature, have been 
trained as engineers, but have either passed out of practice 
to an extent which left them ample leisure or have become 
professors of engineering. The names and work of engi- 
neers like Rankine, William Froude, and John Hopkinson 
will always be held in honour by mathematicians as well 
as by members of the profession which they adorned. 
The labours of many mathematicians who have devoted 
themselves to the tuition of engineers, and after becoming 
acquainted with the problems of engineering, have done 
splendid work in the foundation of mathematical theories, 
on which they have based valuable rules of a practical 
nature, also deserve and will always receive the grateful 
appreciation of engineers. But, speaking broadly, there 
is a real and abiding distinction between the engineer, 
however accomplished he may be in mathematical science, 
and the mathematician, however well informed he may be 
in regard to engineering practice. The mathematician 
necessarily regards engineering chiefly from the scientific 
point of view, and although he may aim at advancing 
engineering science, he is primarily concerned with the 
bearing of mathematics thereon. The engineer, being 
charged with actual design and construction of efficient 
and permanent works, in the most economical manner 
possible, must put consideration of a practical and utilitarian 
character in the forefront; and while he seeks to utilise 
the aids which mathematical and physical science can 
render, his chief aim must always be to achieve practical 
and commercial success. There is obviously room for 
both classes, and their close and friendly collaboration in 
modern times has produced wonderful results. Fortu- 
nately, the conditions which formerly prevailed have ceased 
to exist. Much les8 is said about the alleged distinction 
between pure and applied science, or about the comparative 
untrustworthiness of theory as compared with practical 
experience. Fuller knowledge has led to a better under- 
standing of what is needed to secure complete success in 
carrying out great engineering works, on which the com- 
fort, safety, economical transport, and easy communica- 
tions of the civilised world so largely depend. The true 
place of mathematics in engineering practice is now better 
understood ; and it is recognised to be an important place, 
although not so important as was formerly claimed for 
it by mathematicians. 

The character of the change which has taken place in 
the use of mathematics in connection with engineering 
practice may be illustrated by reference to that branch 
of engineering with which my life work has been con- 
nected. It is probably true to say that no branch of 
engineering has benefited more from mathematical assist- 
ance than naval architecture has done, and naval architects 
undoubtedly require to have at least as intimate a know- 
ledge of mathematics as any other class of engineers. 
Moreover, it was one of the first branches of engineering 
for which the foundation of a mathematical theory was 
attempted in modern times; and these attempts were 
made by men who in their day and generation were 
recognised to be in the first rank of mathematicians. The 
work which they did is new almost forgotten, but it laid the 
foundation for the science of naval architecture as it exists 
to-day. To France belongs the honour of having given 
most encouragement to men of science to attack these 
problems, and the Academy of Sciences aided the move- 
ment greatly by offering prizes which brought into the 
field not a few of the ablest European mathematicians 
during the latter half of the eighteenth century. Few 
of these mathematicians had personal knowledge of the 
sea or ships, and their investigations were influenced by 
these limitations. Others had made long voyages; like 
Bouguer, who, in 1735, proceeded to Peru pour la mesure 
de la Terre, and as a consequence of the experience a very 
practical tone was given to his famous Traite du Navire, 
which was published in 1745. It would be interesting to 
sketch the valuable work done by this single mathema- 
tician, but time does not allow me to do so. My main 
purpose at present is to illustrate the change that has 
since taken place in the use of mathematics in attacking 
engineering problems, and this may be done better by taking 
a particular problem and showing how it was dealt with 
in the eighteenth and nineteenth centuries. 

Daniel Bernoulli in 1757 won the prize offered for the 
second time by the Academie Royale des Sciences for an — 
answer to the question: What is the best means of 
diminishing the rolling and pitching of a ship without 
thereby sensibly depriving her of any of the good qualities 
which she should possess? His memoir was published 
subsequently ; it is an admirable piece of work, and deals 
thoroughly with the stability of ships ; but here Bernoulli 
had been anticipated by Bouguer and made acknowledg- 
ment of the fact. Greater originality was shown in a 
mathematical investigation of the influence of wave motion 
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upon the conditions of fluid pressure, as well as the deter- 
mination of the instantaneous position of equilibrium for 
a ship floating amongst waves. Bernoulli recognised that 
the particles of water in a wave must be subjected to hori- 
zontal as well as vertical accelerations, although in his 
mathematical expressions he took account of the latter 
onty. He emphasised the important influence which the 
relative sizes of waves and ships must have upon rolling 
and pitching motions, and advised that attention should 
be mainly devoted to cases where ships were small in pro- 
portion to the waves they encountered. In this particular 
he departed from assumptions usually made by his con- 
temporaries and anticipated modern views. Bernoulli 
also Cwelt upon the critical case where ocean waves 
forming a regular series have a period synchronising with 
the period of still-water rolling of the ship which they meet. 
A gradual accumulation of angular motion was shown to 
be inevitable in such circumstances, and it was remarked 
that the consequent rolling motions must be considerable 
and might possibly become dangerous in their extent. 
Bernoulli recommended the conduct of experiments to 
determine the periods of oscillations of ships in still water, 
and described methods of conducting these experiments. 
He also insisted upon the necessity for making accurate 
observations of the rolling of ships when amongst waves, 
and made other suggestions of much practical value which 
have since been repeated by writers unfamiliar with Ber- 
noulli’s work and have been practically applied. Unfor- 
tunately, the neglect by Bernoulli in his mathematical 
investigations of the horizontal accelerations of particles 
of water which he recognised as existing in waves, led to 
erroneous conclusious in regard to the instantaneous 
position of equilibrium for a ship when floating amongst 
large waves and the best means for securing steadiness. 
Bernoulli consideved tha‘; when a ship was in instantaneous 
equilibrium her centre of gravity and the centre of 
buoyancy—.e., the centre of gravity of the volume of 
water instantaneously displaced by the ship—must lie 
in the same vertical line. This condition, of course, holds 
good for a ship floating at rest in still water, but not for a 
ship floating amongst waves of large relative dimensions. 
Bernoulli deduced from his investigations a practical rule 
for the guidance of naval architects, viz., that, in order to 
minimise rolling, ships should be designed so that their 
centres of buoyancy when they were upright and at rest 
should be made to coincide with the centre of gravity. 
He considered that ships should be made deep, that large 
quantities of ballast should be used, and that the cross 
sections should be approximately triangular in form. 
This practical rule was misleading, and if applied in a design 
might be exceedingly mischievous in its effect on the 
behaviour of ships. Bernoulli himself foresaw that in 
certain cases this rule would work badly, but he considered 
that these would but rarely occur. It is now known that 
this view was mistaken. 

The detailed mathematical investigations contained in 
Bernoulli's memoir are stil! of much interest; they in- 
elude the examination of cases in which were assumed 
widely differing ratios of the natural periods of ships to the 
period of the waves producing rolling motion. Throughout, 
the motions of ships were supposed to be unaffected by the 
resistance of the surrounding water, but Bernoulli did not 
overlook the steadying effect which water resistance would 
exercise on a ship in a seaway ; on the contrary, he recog- 
nised the influence which changes in the under water forms 
of ships must have upon the amount and steadying effect 
of that resistance, and he recommended the use of side 
keels in order to minimise rolling. Having regard to the 
state of knowledge at the time this memoir appeared it 
was undoubtedly a remarkable piece of work and it well 
deserved the reward bestowed by the Academy. It con- 
tained many practical suggestions for experimental inquiry 
and for guidance in the preparation of designs for ships, 
but it was essentially a mathematical study and had little 
influence on the work of naval architects. 

A century later the same problems were attacked by 
William Froude, a graduate of Oxford University, and an 
engineer of experience in constructional work. As an 
assistant to Isambard Brunel, the attention of Froude had 
been directed to these subjects in connection with the 
design and construction of the Great Eastern, a ship of 
relatively enormous dimensions as compared with con- 
temporary ships and of novel type, respecting whose safety, 
manageability, and behaviour in heavy seas serious doubts 
had been expressed. Like Bernoulli, of whose work I feel 
confident Froude had no knowledge, the modern investi- 
gator perceived that amongst waves there must be con- 
siderable variations in the direction and magnitude of the 
pressure delivered by the surrounding water on the surface 
of a ship’s bottom, and that the instantaneous position of 
equilibrium for a ship exposed to the action of waves of 
large relative dimensions must be discovered if a theory 
of rolling was to be framed. Froude worked out a com- 
plete theory of trochoidal wave motion and enunciated the 
principle of an “ effective wave-slope.”’ In his investiga- 
tions it was assumed that the resultant water pressure on 
the ship at each instant acted through the centre of buoy- 
ancy and normally to the effective wave-slope. In the 
differential equation framed for unresisted rolling Froude 
took a curve of sines for the effective wave-slope instead 
of a trochoid. Having obtained the general solution of 
that equation he proceeded to consider the behaviour of 
ships as influenced by variations in the ratios of their still 
water periods of rolling oscillation to the relative periods 
of the waves encountered. In this manner the particular 
cases considered by Bernoulli were readily investigated and 
many of the broad deductions made a century before were 
amended. The critical case of synchronism of ship period 
and wave period which Bernoulli had brought into 
prominence was shown to be that requiring most considera- 
tion. For that case the increment of oscillation produced 
by the passage of each wave of a regular series was deter- 
mined on the hypothesis of unresisted rolling, and was 
shown to be about three times as great as the maximum 
inclination to the horizontal of the effective wave-slope. 
It was also made clear that apart from the influence of 
water resistance such synchronism of periods must lead 
to a ship being capsized by the passage of comparatively 
few waves, 

Up to this point the investigation made by Froude was 
strictly mathematical, and the modern engineer who had 
received a thorough mathematical training had reached 
results superior to those obtained by the famous mathe- 








matician a century before, becoming, in fact, the founder 
of a theory for the oscillations of ships amongst waves 
which has been universally accepted. Like Bernoulli, 
Froude became impressed with the necessity for experi- 
ments which would determine the periods of still-water 
rolling for ships, and with the desirability for making 
observations of the rolling of ships in a seaway. In addi- 
tion he emphasised the necessity for more extensive obser- 
vations on the dimensions and periods of sea waves, a 
subject which had been investigated to some extent by 
Dr. Scoresby and other observers, but had been left in an 
incomplete state. One great generalisation made _ by 
Froude at an early period in this important work has since 
become a fundamental rule in the practice of naval archi- 
tects, viz., that freedom from heavy rolling under the 
conditions usually met with at sea was likely to be favoured 
by making the period of still-water rolling of ships as large 
as was possible under the conditions governing the designs. 
This rule was the exact converse of that laid down by Ber- 
noulli, as the effect of the latter rule by increasing the 
stability would have lessened the period. The explana- 
tion of this simple rule is to be found in the consideration 
that the longer the natural period of a ship is the less likely 
is she to encounter waves whose period will synchronise 
with her own. 

Purely mathematical treatment of the subject did not, 
however, satisfy the mind of a trained engineer like Froude. 
For practical purposes it was essential that the effect of 
water resistance to rolling should be determinedand brought 
into account. Here purely mathematical investigation 
could not possibly provide solutions ; experimental re- 
search, conducted in accordance with scientific methods, 
became necessary. Aided by the Admiralty, Froude 
embarked upon a series of experiments which extended 
over several years. Most of these experiments were made 
on actual ships, but models were employed in special cases. 
In the analyses of experimental results mathematics 
necessarily played a great part. Indeed, without their 
employment the proper deductions could not have been 
made. On the basis of these analyses, Froude obtained 
valuable data and determined experimentally “ coeffi- 
cients ” of resistance to rolling experienced respectively 
by the flat and curved portions of the immersed surfaces 
of ships. Furthermore, he demonstrated the fact that the 
surface disturbance produced by the rolling of ships in 
still water accounted for a large part of the extinctive 
effect which was produced when a ship which had been 
set rolling in still water was allowed to come to rest. In 
this way, and step by step Froude devised methods by 
means of which naval architects can now calculate with 
close approximation the extinctive effect of water resistance 
for a new design. Finally, Froude produced a method of 
“* graphic integration,”’ the application of which, in associa- 
tion with the calculation of the effect of water resistance, 
enables a graphic record to be constructed, showing the 
probable behaviour of a ship when exposed to the action 
of successive waves, not merely when they form a regular | 
series, but when they are parts of a regular sea. Subse- | 
quent investigators have devised amendments or exten- 
sions of Froude’s methods, but in all essentials they stand 
to-day as he left them—a monument of his conspicuous 
ability and an illustration of the modern method in which | 
mathematics and experimental research are associated | 
in the solution of engineering problems which would 
otherwise remain unsolved. 

In tracing,as has been done, the contrast between the | 





methods of Bernoulli and Froude, an indirect answer has 
been given to the question, “‘ What is the true place of 
mathematics in engtneering practice ?”’ It has been shown 
that even in the hands of a great mathematician purely 
mathematical investigation cannot suffice, and that Ber- 
noulli became convinced, in the course of his study of the 
behaviour of ships in a seaway, that no complete or trust- 
worthy solution could be found apart from experimental 
research, as well as careful observations of ocean waves 
and the rolling of actual ships. Bernoulli was not in a 
position to undertake or to lead others to undertake these 
experiments and observations. In his mathematical 
investigations he made, and necessarily made, certain 
assumptions which are now known to have been incorrect. 
Even the most accurate mathematical processes when 
applied to equations which were framed on imperfect or 
incorrect assumptions could not produce trustworthy 
results ; and consequently the main deductions made by 
Bernoulli and the rules recommended by him for the 
guidance of naval architects would have led to disappoint- 
ment if they had been applied in practice. On the other 
hand, Froude, himself a great experimentalist, was fortu- 
nately able to impress upon the British Admiralty, through 
the constructive staff, the importance of making experi- 
ments and extensive observations of wave-phenomena 
and the behaviour of ships. Not merely did Froude 
devote many years of personal attention to these subjects, 
but he was aided over a long period by the large resources 
of the Royal Navy. Similar work on a very large scale 
was also done simultaneously by the French Navy. Some 
of my earliest experiences at the Admiralty forty-five 
years ago were gained in connection with these observa- 
tions and experiments, so that I speak from personal know- 
ledge of the influence which Froude exercised, the inspira- 
tion of his great devotion and wonderful initiative. As a 
result of all these efforts a great mass of experimental data 
was accumulated ; the results of a large number of obser- 
vations were summarised and analysed ; and, in the end, 
the soundness of the modern theory was established, and 
the future practice of naval architects was made more 
certain in their attempts to produce designs for ships 
which should be steady and well-behaved at sea. 

At the risk of making this lecture appear to be chiefly 
a notice of the work done by William Froude, or a summary 
of the advances made in the science of naval architecture, 
another illustration will be given of the general principle 
laid down in regard to the place of mathematics in engineer- 
ing practice. 

Mathematicians, from an early date, were attracted by 
the subject of the resistance offered by water to the motion 
of ships, and made many attempts to frame satisfactory 
theories. The earliest of these attempts were based upon 
the assumption that the immersed surface of a ship’s skin 
could be treated as if it consisted of an aggregation of 
elements, each of which was a very small plane area, set 
at a known angle of obliquity to the direction of motion 
through the water. For each elementary plane area it 








was proposed to estimate the resistance independeitly 
of the others ; and as if it were a small isolated flat plate, 
The integration of such resistances over the whole surfape 
was supposed to represent the total resistance of the watery 
to the motion of the ship at a given speed. Certain further 
assumptions were made in regard to the laws connecting 
the resistance of each unit of area with its angle of obliquity 
to the direction of motion and with the speed of advance, 
The effect of friction was, in most cases, neglected, nor 
was any account taken of surface disturbance produced 
by the motion of the ship. It is unnecessary to dwell 
upon the errors and incompleteness of these assumptions, 
So long as ships were propelled by sails little practical] 
importance attached to an exact determination of the resist. 
ance experienced at a certain speed. When steamships 
came into use it was of primary importance to have the 
power of making close approximations to that resistance, 
because estimates for the engine power required to attain 
a given speed had to be based thereon. The subject 
received great consideration, as the result of which certain 
simple rules were framed and commonly employed in 
making estimates for the engine power to be provided in 
new ships. These rules were mainly based on the results 
obtained by trials of existing vessels, and these trial results, 
of course, included not merely the effect of water resist- 
ance—as influenced by the form and condition of the im- 
mersed surface of a ship—but were also affected by the 
varying efficiency of the propelling apparatus and propel- 
lers. Many attempts were made to separate these items 
of performance and to determine the actual amount of the 
resistance for a ship and the separate efficiencies of her 
propellers and machinery. Little progress was made 
until 1868. Mathematical theories were framed, it is 
true, for estimating the efficiency of propellers, but while 
these theories were accurate enough if the assumptions 
underlying them had been complete and representative 
of actual phenomena, there was no possibility of fulfilling 
those conditions, since the phenomena were neither fully 
known nor understood. 
(To be continued.) 








FORTHCOMING ENGAGEMENTS. 


SATURDAY, SEPTEMBER 28ru. 
STEPHENSON Socrety.—Visit to the Great Northern Railway 
Running Sheds at King’s Cross. Members meet at the Clock, 
King’s Cross Station, 3.15 p.m. 


MONDAY, SEPTEMBER 30ru. 

NEWCASTLE ScrentiFic AssocraTion.—Electrical Exhibition, 
Exhibition Hall, St. Mary-place, Newcastle. A conversazione 
will be held and the following lecture will be given :—‘* Wire- 
less Telegraphy,”’ by Prof. Henry Stroud ; ‘* Electric Cooking,” 
by Messrs. Norman Miller and W. A. Gillot ; ‘‘ Illuminating,” 
by Mr. Haydn Harrison ; ‘ Electric Automobiles,’ by Mr. W. 
H. Lloyd-Watson. 6.45 p.m. 


SEPTEMBER 30rx anp OCTOBER Ist, 2np, 3p, AND 4TH. 
Iron and STEEL InstiTuTeE.—Autumn Meeting at Leeds. 
For programme see page 210 ante. 
WEDNESDAY, OCTOBER 2np. 


Tue InstituTE OF SANITARY ENGINEERS.—Opening sessional 
meeting at Caxton Hall, Westminster, S.W. 8 p.m. 





FRIDAY AND SATURDAY, OCTOBER 4rH anp 5ru. 


THe Royat Sanitary Institvte.—Provincial sessional 
meeting, Lewes, in the Council Chamber, Town Hall, Lewes, at 
7 p.-m., when discussions will take place on ‘‘ The Control of 
Tuberculosis as Practised in the County Town of Lewes,”’ to be 
opened by Dr. J. R. Steinhaeuser ; and ‘‘ A Description of the 
New Sewerage Scheme for Lewes, with Special Reference to the 
Discharge of Effluents into Tidal Streams,” to be opened by 
Mr. D. Roberts. Saturday, October 5th.—10.30 a.m., members 
will meet at the Town Hall to visit the Phenix Ironworks and 
the Lewes Portland Cement and Lime Works. 1 p.m., luncheon 
at the White Hart Hotel, High-street. 2 p.m., proceed to visit 
the Lewes Victoria Hospital, the Borough Isolation Hospital, 
the Borough Fire Brigade Station, and the Lewes Waterworks. 


MONDAY, OCTOBER 7ru. 


Tue Society or ENGINeERS.—At the Institution of Electrical 
Engineers, Victoria Embankment, W.C. (south end of Savoy- 
street, near Waterloo Bridge). A paper will be read on ‘ Town 
Planning from an Engineering Aspect,” by Mr. E. R. Matthews. 
7.30 p.m. 


WEDNESDAY, OCTOBER 9ru. 


TuE INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Society 
of Arts, John-street, Adelphi, W.C. Mr. T. B. Browne will 
deliver presidential address on ‘‘ The Progress of Automobilism.” 
8 p.m. 


FRIDAY anp SATURDAY, OCTOBER llIrH anv 1218. 


Tue INstTiTuTION or MunicirpAL Enoinegers.—The fourth 
annual general meeting will be held at 4, Southampton-row, 
London, W.C., at lla.m. At 2.15 p.m. discussion on the follow- 
ing papers to be presented to the meeting :—‘‘ The Modernising 
of Building By-laws,” by Mr. F. W. Platt; ‘The L.G.B. 
Report on Intercepting Traps,” by Mr. H. C. H. Shenton ; 
‘The Influence of Town Planning upon Public Health,” by 
Mr. W. Louis Carr ; “‘ Superannuation and Security of Tenure,” 
by Mr. A. Winter Gray. The papers will be taken as read. 








We learn from the Railway Gazette that the North 
British Railway Company has rewarded four of its men 
for their share of a smart and timely bit of work performed 
in connection with a runaway cattle train on its Waverley 
route after the Cupar show of the Highland and Agricul- 
tural Society. A heavy cattle train of over 30 wagons 
was being run south, and during shunting operations 
at Tynehead Station, when the two engines were detached 
the train ran backward down the line, which has a declivity 
of lin 70 to lin 80. One of the engines set off in pursuit, 
having on board the engine-driver, the fireman, and tlie 
fireman of the other engine, a Carlisle man named Henry 
Drake. When the engine had overtaken the runaway 
wagons, Drake, clinging to the back of the tender, stooped 
down and with his foot picked up a coupling link and 
united engine and train as they were still running downhill 
a mile away from their starting point. The danger of @ 
costly smash was thus averted. Drake has been pre- 
sented with £5, and two guineas each were given to Alex. 
Holmes (driver) and George Fairley (fireman), Edinburg! ; 
and James Kettles (driver), Carlisle. 
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OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 


Pause in Pig Iron. 

THE pig iron market has experienced a pause conse- 
quent on the fall reported from Glasgow and Middlesbrough. 
Birmingham Exchange, however, refuses to be much disturbed 
by the situation, and the tendency of values is still firm. The 
demand for coke exceeds the supply, and consequently the cost is 
higher than it was immediately after the termination of the coal 
strike. Smelters are not keen on contracting very far forward 
with their iron output. Many users have lately added to their 
contracts, and covered requirements into the first quarter of 
next year, but smelters as a rule will not accept contracts for 
spring deliveries from new customers at the present prices. 
These are :—Forge pig iron: South Staffordshire common, 60s.; 
part mine, 63s. 6d. to 64s. 6d.; best all-mine forge, 90s. to 95s 
foundry, 95s.; cold blast, 125s.; Northamptonshire, 62s. to 6 
Derbyshire, 64s. 6d. to 65s. 6d.; North Staffordshire forge, 65s. 
to 66s.; best, 68s. to 69s. Producers show an indifference to 
present demand. The contracts which they have entered into 
absorb a very large proportion of the output? and with regard 
to the balance they are more anxious about conserving it thar. 
they are about negotiating immediate sales. Great as is the 
present consumption of pig iron, makers figure on the proba- 
bility of a more anxious feeling with regard to future supplies when 
business for the New Year developes fuller activity. Ferro- 
manganese has been further advanced £10 to £10 10s. 


Manufactured Iron Steady. 

Merchant bars are still stiff, and to-day (Thursday) in 
Birmingham makers demanded £8 7s. 6d. to £8 10s. for this class 
of iron deliverd in the district. A few quoted the old figure of 
£8 5s. per ton, but these producers were decidedly in the minority 
on the Exchange. Common bars were £7 15s. to £8; North 
Staffordshire bars were £8 10s. f.o.b. as the basis for this district’s 
make; South Staffordshire marked bars ruled strong at the 
standard of £9 10s. basis. The October quarterly meeting is 
being looked forward to with a good deal of eagerness by several 
sections of the market, but it is not likely to see any change in 
the marked bar standard. The meeting is fixed for 10th prox., 
and is certain to be an important one, as bearing immediately 
upon winter trade prospects, Gas strip manufacturers are 
receiving excellent support. The Association price remains at 
£8 5s., with £8 7s. 6d. for small lots, but the declaration of an 
advance is daily expected. Makers of hoops are doing well, and 
the advanced price of £8 10s. is being obtained. Puddled bars, 
which two years ago were selling at £4 5s. now fetch £6, and 
makers state that the profit margin is still narrow enough owing 
to the greatly enhanced cost of production. 


Advance in Galvanised Sheets. 

The recovery in the prices of galvanised sheets has 
made considerable progress, and an advance of nearly 10s. per 
ton on best grades may be reported. It has doubtless been assisted 
by the continued advance in the value of spelter, but there has 
been an increased demand for sheets of late, and most makers 
are busy. Quotations now range from £12 10s. to £13, f.o.b. 
Liverpool. Makers of black sheets continue to find plenty of 
work, and their prices remain firm at :—Singles, £7 17s. 6d.; 
doubles, £8 2s. 6d. to £8 5s.; trebles, £8 12s. 6d. 

. 
Steel. 

In the steel trade sheet bars and billets are generally 
quoted from £6 2s. 6d. to £6 5s., but it is practically impossible 
to place a new order for anything like near-by delivery. The 
pressure on producers of sections is, if anything, even more pro- 
nounced, and many mills have their output sold far into next 
year. Prices are: Angles, £7 15s. to £7 17s. 6d.; and joists, 
£7 5s. 

. 
Birmingham Brass Rolling Trade. 

The engineering trades are interested in the informa- 
tion that new business in the Birmingham brass rolling and metal 
trades, owing probably to the sharp price advances declared 
during the past few months, is hardly so good as it has been. 
Mills, however, are well employed on contracts, and there is 
hardly likely to be an early slackening of operaticas. The 
export demand keeps up fairly well, and there is still a large 
demand ‘for brass and copper tubes in particular. The exports 
of brass and manufactures during August totalled 1150 tons, 
and the value was returned at £140,292, these figures comparing 
with 1030 tons and £106,571 in the corresponding month of 
last year. For the eight completed months of this year the 
brass shipments aggregated 8602 tons, of the value of £1,005,533, 
compared with 8545 tons and £897,588 in the first eight months 
of last year. The advance in brass prices is shown by the fact 
that the average value of each ton exported last month was 
£122, compared with £103 4s. and £97 8s. in August of 1911 and 
1910 respectively. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Continues Strong. 

THERE was a good average attendance of both buyers 
and sellers on the Manchester Iron Exchange on Tuesday. “Pig 
iron 1s scarce, and with prices more or lessnominal. Both makers 
and merchants appear to be awaiting the course of events, and 
buyers operate for their immediate requirements only. Makers 
do not press sales, and prices are firm, although there is compara- 
tively little change to note on last week, in either English or 
Scotch brands. Finished iron steady and steel firm. In copper, 
ingots were in the sellers’ favour, but otherwise there was little 
quotable change to note. Sheet lead unchanged and English 
tin ingots steady. - 


Quotations. 

_ Pig iron: Lincolnshire No. 3 foundry, 70s. 6d.; Staf- 
fordshire, 70s. to 70s. 6d.; Derbyshire, 72s. 6d.; Northampton- 
shire, 71s.; Middlesbrough, open brands, 77s. 4d. Scotch : 
Gartsherrie, 81s.; Glengarnock, 78s.; Eglinton, 76s. 6d. to 77s. 6d.; 
Summerlee, 76s. 6d., delivered Manchester. West Coast hema- 
tite, 83s., f.o.t. Delivered Heysham: Gartsherrie, 79s.; Glen- 
gernock, 76s.; Eglinton, 74s. 6d. to 75s. 6d.; Summerlee, 74s. 6d. 
Delivered Preston : Gartsherrie, 80s.; Glengarnock, 77s.; 
Eglinton, 75s. 6d. to 76s. 6d.; Summerlee, 75s. 6d. Finished 
ee Bars, £8 10s.; hoops, £8 12s. 6d.; sheets, £9 5s. Steel : 
' ars, £8 7s. 6d. to £8 10s.; Lancashire hoops, £8 12s. 6d.; Staf- 
sordahine ditto, £8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; 
oiler-plates, £9 5s. to £9 10s.; plates for tank, girder, and bridge 
pork, £8 7s. 6d. to £8 12s. 6d.; English billets, £6 5s. to £6 10s.; 
on ign ditto, £5 15s. to £5 17s. 6d.; cold drawn steel, £10 5s. to 
roe OB. Copper : Sheets, £95, per ton, small lots, 11}d. per lb.; 
sh ) ingot, £84 10s. to £84 15s.; best selected, £84 15s. to £85 
Hed ons copper tubes, 114d.; brass tubes, 9}d.; brazed brass 
Peceites, 10}d.; rolled brass, 84d.; brass wire, 88d. to 8}d.; brass 
re rods, 8}d. to 84d.; yellow metal, 8d. per lb. Sheet lead, 
£80 sores ton. English tin, £230 per ton. Aluminium, 





THE IRON, COAL, AND GENERAL TRADES 






The Lancashire Coal Trade. 

There was a somewhat limited attendance on the Coal 
Exchange on Tuesday, and with the exception of the fact that 
the Lancashire and Cheshire Coalowners’ Association has 
advanced prices of house coal 10d. per ton, commencing from 
October Ist, the trend of the market continues very even. The 
advance does not apply to other sorts of fuel, prices of which are 
firm. 


Jubilee of the Spinning Mill. 

Tuesday last was the jubilee of the unveiling of the 
statue of Samuel Crompton, which was erected at Bolton in 
1862. Crompton’s mule combined the principles of the inven- 
tions of Arkwright and Hargreaves with the reciprocating 
carriage, thereby relieving the winding stresses on the spindles. 
Before Crompton’s machine came into use no more than 40 hanks, 
representing 14 miles of yarn, could be got out of a pound of 
cotton. The mule, however, enabled 2000 hanks, or about 
700 miles, to be obtained from the same weight. Crompton’s 
machine contained only 48 spindles, but a modern mule has 
anything between 1100 and 1400 spindles. Thirty-five years 
elapsed after Crompton’s death before the inhabitants of Bolton 

the centre of the fine cotton spinning trade—showed their 
recognition of the merits of the great invention, which enabled 
Lancashire to become the centre of the great cotton industry. 








Labour Troubles. 

There are no signs of settlement of the strike of engi- 
neering apprentices in the Manchester district, and it is esti- 
mated that there are now over 9000 youths “ loafing ’’ about 
street corners waiting for the surrender of their employers 
to their ridiculous demand. Several of the local newspapers 
are encouraging these misguided youths by giving an unmerited 
share of attention to their case and exaggerating their importance 
in the engineering workshops. The Employers’ Federation 
has decided to make a firm stand on the question, but there are 
a few unfederated firms which have given way. ‘Trouble is also 
feared owing to the demand of the trade unions, of which notice 
has recently been given, for an all-round increase of wages of 
3s. per week. The disputed question between the unions and 
the Federation concerning the manning of machine tools is also 
to the front, so that at the present time the leaders of the 
engineering industry have much to employ their attention. 


New Works on the Ship Canal. 

A large new Portland cement factory is nearing com- 
pletion at Ellesmere Port on the Ship Canal. The process to be 
adopted is, I understand, the dry one, and the proprietors are 
British. The capacity of the works is to be 1000 barrels a day. 
At the Salford Docks large new ferro-concrete warehouses 
are being built, and the capacity of others is being increased 
in order to cope with the increasing traffic. Tenders for the 
erection of a large new grain elevator are in the hands of the 
Ship Canal Company, but the order has not yet been placed. 
The new works of the Partington Steel and Iron Company 
on the canal bank at Irlam are making rapid strides. It is 
hoped that a portion of the coke oven and residual by-products 
plant will be ready to commence operations in January next. 
| In the blast furnace department most of the steel structural 
| work in connection with the furnaces and stoves is complete, 
and there is a possibility of two blast furnaces being ready for 
operations early next year. The foundations for the steel 
furnaces and rolling mills are completed. 





BaRrrow-In-FurNEss, Thursday. 
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| Hematites. 
There is a very strong position to report in connection 
| with the hematite pig iron trade of this district. On every hand 
there is marked activity at the works. Makers are in receipt 
| of good orders, and with the contracts on hand can keep busy 
for some time to come. In the meantime, they are experiencing 
| a full demand for iron on local as well as general home account. 
A good proportion of the make of the Barrow Ironworks is used 
| at the company’s steel works adjoining, and the same thing 
applies at Workington, where the Cumberland Combine requires 
good supplies of iron for its own steel mills. The outside demand 
is brisk, and from present appearances is likely to remain so. 
Prices are firm, and makers are quoting 85s. per ton net f.o.b. 
for parcels of mixed numbers of Bessemer iron. For special 
descriptions of iron a good steady business is being offered, and 
prices are higher, 86s. per ton and upwards being quoted. There 
is little business in the warrant market. Sellers are quoting 
82s. 6d. per ton net cash. 


Iron Ore. 

The demand for iron ore has not been so brisk for a 
very long time. Local requirements are fuller, and on general 
account the demand is full and active. At the mines as much 
ore is being raised as possible, and increased attention is being 
given to new finds. The Barrow Steel Company is active in 
this matter. Spanish ores are being very largely used, and 
large regular supplies are coming to hand. Prices are firm, 
with good average sorts of native ore at 18s. 6d.per ton, and best 
qualities are at 26s. 6d. per ton net at mines. Spanish ores are 
at 23s. per ton delivered. 


Steel. 

The steel trade is very busily employed both at Barrow 
and at Moss Bay, Workington. From the Barrow works large 
tonnages of rails are being turned out, together with steel ship- 
building material in the way of plates. Some of the smaller 
departments on tin bars, billets, hoops, &c., are busy. At 
Workington the chief activity is in steel rails. New business is 
plentiful all round. The demand for rails is steady, and heavy 
sections are quoted at £6 10s. to £6 12s. 6d. per ton, and light 
rails are at £7 5s. to £7 10s., with heavy sections of tram rails 
at £7 10s. per ton. The business coming to hand in ship plates 
is satisfactory, and the current rate is £8 5s. per ton, with boiler- 
plates at £8 15s. to £9 per ton. For hoops there is a steady 
request at £8 5s., and tin bers at £6 2s. 6d., and steel billets at 
£6 5s. represent fair trades. 


Shipbuilding and Engineering. 

These trades are busy in every branch. Vickers are 
to build a small floating dock for the Argentine to deal with 
small river boats, &e. Mr. Winston Churchill, First Lord of the 
Admiralty, inspected Vickers’ works on Wednesday. 





Fuel. 
There is a good demand for coal, and prices are firm. 
Coke is in big demand, with East Coast sorts quoted at 28s. per 
ton delivered. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 


Foreign Contracts. 

Att the large engineering works in the east end of the 
city continue very busy, and there appears to be no lessening 
in the flow of new orders. Present or completed contracts 
include shell for the British Navy and for foreign Powers, run- 
ning into a fairly heavy weight, a big contract for steel from 
the Far East, and tire and spring orders for the Indian State 
Railways. Things continue brisk in armour plate for battle- 
ships, and it is reported that good orders for steel for quartz 














erushing tools and machinery are in hand for South Africa, 
while steel contracts have also been secured from South America. 
The wire trade, too, is good just now and working at pressure. 
But amid all the rush of business many iron makers complain 


of narrow profits. They are still working under old contract 


conditions, and say they have scarcely been touched yet by the 
** boom ” proper. 


The State of Trade. 

In some quarters it is contended that the present 
impetus to trade is.given solely—or almost so—by shipyard 
orders and the activity in railway locomotive and wagon build- 
ing, and that in a general sense there is no rush of orders. There 
is probably a great deai of truth in the contention, though, on 
the other hand, one hears reports which do not altogether bear 
it out. A big maker of finished iron, however, in conversation 
this week corroborated the former assertion. 


Hematite Prices. 

In the high grade steel department East and West 
Coast hematite remains practically unchanged from the prices 
I quoted last week, the figure for the former being on Wednesday 
about 85s., and West Coast 93s. to 96s. Some makers have 
obtained better prices than others, but all are inflated At this 
level, however, prices are still firm with a slightly upward ten- 
dency on the part of sellers, but very few purchases have been 
made owing to buyers having probably contracted themselves 
forward. There is at the present time some difficulty in getting 
supplies of iron ore. 


Lull in Pig Iron. 

In the common grades of pig iron Derbyshire No. 3 
is quoted at 70s. and No. 4 forge at 67s., both delivered Sheffield. 
There is a slight lull in the market just at present, due to two 
reasons. First, it is, of course, usually quieter at the end of the 
quarter ; and, secondly, many buyers are adopting a waiting 
attitude—not knowing which way the cat will jump—and any 
buying is in small quantities just to keep things going until the 
expected reaction. At the same time there seems to be no imme- 
diate likelihood of any reduction, especially in view of the high 
prices which makers are paying for fuel; and many are rather 
disposed to think that instead of any reduction there will be 
further advances yet. The weakening in prices reported from 
one or two provincial markets is attributed here to speculators. 
There is one rather disquieting feature—the “ bulling”’ of the 
market by certain makers for their own ends. One thing is 
certain, the present prices are doing the trade no real good, 
whilst they are bringing threats from makers to place their 
orders abroad. One Sheffield firm only this week declared that 
although it was reluctant to do so, it would be forced to go 
abroad if the present inflated prices continued much longer. 


Scrap in Demand. 

There is no alteration in the price of Lincolnshire 
pig iron. Buyers are hanging back, few inquiries being 
made. Present quotations: No. 3 foundry, 66s.; forge, 
65s.; and basic, 67s.—are at a higher level than has been 
experienced for very many years. The 1906-7 boom saw 
basic quoted in Sheffield at 62s. at the works, but that was quite 
3s. below the present delivered price. To avoid paying such 
high rates, and because of the difficulty of getting pig iron supplies 
at all, many foundries and iron works are using scrap wherever 
they can. This, with the withholding of orders which is inevit- 
able, will prove one of the means of bringing down prices. The 
shortage in forge iron was more than met during the long run 
of wet weather, but the dry fortnight or so we have experienced 
is tightening the supply once more, though foundry iron is 
being turned out more freely. 

Fuel Rates. 

Coal prices are very firm. It may be said that there 
are no stocks on hand, and full time is being worked at the pits 
in the Sheffield district. Shipments are not quite so heavy, 
perhaps, owing to the scarcity of boats at ports, but after the 
end of the month they will be on a comparatively large scale, 
especially if freights are easier, which, however, at the moment 
appears very unlikely. In the industrial department the tonnage 
is so great as to be evidently near the maximum, but there are 
still no signs of a coming falling-off. Regarding forward sales, 
buyers who are compelled to secure certain qualities are making 
contracts on collieries’ terms, but there have been several 
inquiries just lately for large quantities for contracts which have 
not been arranged, it being understood that buyers will obtain 
their supplies in the open market. The current quotations at 
the pits are :—Best South Yorkshire hards, 12s. to 13s.; best 
Derbyshire, 11s. 6d. to 12s.; second qualities, 10s. 6d. to 11s. 6d.; 
steam cobbles, 10s. to 10s. 6d.; steam nuts, 9s. 6d. to 10s. tid. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. : 
Tue market, so far as Cleveland pig iron is concerned, 
has become very dull, and prices have fallen considerably. The 
downward movement is attributed chiefly to the fact that 
warrant holders have been selling out and taking profits, as is 
usually the case in a falling market, genuine buyers of pig iron 
have dropped out, and inquiries for the time being are very few. 
A brief lull after the heavy business recorded was not unexpected 
but the cessation of operations is of longer duration than was 
generally looked for, especially in face of such excellent 
reports both from home and abroad. Traders, however, have 
every confidence in the future, and look for higher prices ruling 
again shortly. At the close of the market on Wednesday, 
No. 3 G.M.B. Cleveiand pig iron was down to 66s. 6d. f.o.b., and 
in the absence of transactions the quotation was nominal. No. 1 
is at 71s. 6d.; No. 4 foundry, 66s. 44d.; No. 4 forge, 66s. 3d.; 
and mottled and white iron each, 65s. 9d. to 66s., all for early 
delivery. There has been little inquiry on forward account. 
Middlesbrough warrants were flat at 66s. 2d., cash buyers 
the lowest quotation since the 12th inst. 


Hematite Pig Iron. 

The position of the producers of hematite pig iron in 
this district continues to improve, and the prospects are 
very encouraging. The demand must be good as long as there 
is great activity in the shipbuilding industry, for a large portion 
of the hematite produced in this district is consumed by steel 
manufacturers, who supply the shipbuilders with materials. 
The market continues very steady, and firm. Some business 
was done in the early part of this week at 79s. 9d. for mixed 
numbers, but the general market quotation is 80s. for this year’s 
delivery. There has been little or nothing passing in foreign 
ore, but sellers show no signs of giving way, and market rates 
are still based on 23s. for rubio of 50 per cent. quality. Coke is 
strong and in good demand. Average blast furnace kinds are 
quoted up to 23s. 6d., and for superior quality as much as 24s. 6d. 
is named. 


Manufactured Iron and Steel. 

There is an unprecedented activity in the manufactured 
iron and steel trades on the North-East Coast. Producers were 
never so full of work as they are at present, and merchants have 
in many cases to hawk orders about before they can meet with 
any one who can execute them. All the works are kept going at 
full pressure, and some makers have orders booked that will 
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keep them in operation over next year. Values are moving 
upward. Following on the 7s. 6d. advance in steel strip and 
steel hoops and the 5s. rise in steel bars recently announced, iron 
bars have been put up 5s. Common iron bars are now £8 10s.; 
best bars, £8 17s. 6d.; best best bars, £9 5s.; iron ship plates, 
£7 15s. to £8; iron boiler plates, £8 12s. 6d.; iron girder plates, 
£8 2s. 6d.; ircn ship a> gles, £8 5s.; iron ship rivets, £9 10s.; 
steel bars (basic), £5; steel bars (Siemens), £8 10s.; steel ship 
angles, £8; steel ship plates, £7 7s. 6d.; steel boiler plates 
£9; steel strip, £8; steel sheets (single), £8 15s.; steel sheets 
(double), £9; steel hoops, £8 2s. 6d.; and steel joists, £7 5s., all 
less 2} per cent.-discount. Cast iron railway chairs are £4 7s. 6d.; 
east iron columns, £6 1l5s.; light iron rails, £6 15s.; heavy steel 
rails, £6 15s.; heavy steel railway sleepers, £7, all net at works. 
Iron and steel galvanised corrugated sheets, 24 gauge, in bundles 
stand at £12 10s. f.o.t., less 4 per cent. 


Coal and Coke. 

The improvement in the coal trade is proceeding at a 
substantial rate, not merely as regards demand, but also in 
respect of prices. There is, however. still a shortage of tonnage. 
Yonsumers are coming freely into the market, and quite a number 
of large contracts for Durham gas coal have been arranged 
during the week. The Paris, Lyons, and Mediterranean Rail- 
way has purchased 70,000 tons of Durham unscreened coal for 
shipment to Marseilles over next year. The price is somewhere 
about 24s. 6d. to 24s. 9d. per ton delivered. The Paris—Orleans 
Railway has closed its contract for 90,000 tons of Durham 
unscreened coals and Durham smalls foe shipment over next 
year. Another sale of 80,000 tons of coking unscreened and 
small coals for delivery over next year at from 12s. 9d. to 13s. 
f.o.b. was reported on Wednesday. Since this business closed, 
the market further hardened, and the quotation for this class of 
fuel is now at least 13s.; indeed, a considerable business is being 
done at fully that price for shipment ahead. The forward 
market for steams and also gas coal continues active, and the 
position which has been maintained so long is fully sustained. 
Best Durham gas coals are at 12s. 9d., with seconds at 12s. 6d. 
to 12s. 9d. Coking coals and bunkers are all in active request, 
and prospects brighter. Coking coals stand at 12s. 6d. to 13s. 6d., 
bunkers (ordinary) at 12s. 8d. to 13s. ,and best bunkers at 13s. 6d. 
Coke is in good demand. Foundry qualities are up to 24s. to 
25s., furnace coke 22s. and gas coke 21s. 6d. 


The Shipbuilding Trade. 

Great activity prevails at nearly all the shipyards 
and marine engineering works on the North-East Coast, and 
builders are assured of employment for a considerable time to 
come. Some very large vessels are being constructed, and it is 
asserted on good authority that the activity may be prolonged 
by the distribution of orders for cargo steamers which cannot 
at present be placed. Messrs. Palmers are exceedingly busy 
at their yard on the Tyne, having under construction for the 
Government the Queen Mary, a battle-cruiser of 700ft. in length, 
and two torpedo-boat destroyers. The Queen Mary is estimated 
to cost £2,061,000. The engineering trades are also very 
busily employed, and will remain so for some time to come on 
existing contracts. 


The New Docks on Teesside. 

Smith Dock Company, Limited, has on hand a scheme 
which will greatly improve the facilities for the repair of vessels 
on Teesside. The firm already possesses two up-to-date 
graving docks at South Bank on the Tees, measuring 550ft. 
and 450ft. respectively, and it is proposed to construct two more 
docks to the eastward, which though the final details have not 
yet been settled, will measure approximately 400ft. and 500ft. 
The scheme also provides for the construction of a deep water 
berth. The contractors, Airds, Limited, of London, who con- 
structed the existing docks, have already commenced operations, 
but it is expected that the work will extend over two years. 


Big Steel Contract. 


Dorman, Long and Co., of the Britannia Structural 
Engineering Works, Middlesbrough, have obtained the contract 
for the structural steel work for an hotel in London, which will 
be one of the largest buildings of its kind in the world. The 
hotel is being built by the same firm as built the Strand Hotel, 
but the new place will be about four times the size of the Strand, 
and will occupy what is known as an island site in a central 
position. It is estimated that about six thousand tons of 
steel will be required in the construction of the new hotel. 


Cleveland Miners’ Wages. 


The Cleveland Miners’ Association has put forward 
claims on behalf of the men for an advance of 6d. in the rate 
paid to face deputies, and for a substantial advance on, the 
base rates paid to all surface men and lads at the Cleveland 
ironstone mines. A meeting of the mineowners and miners’ 
representatives was held on Monday, and after the claims had 
been discussed at some length, it was agreed that the further 
consideration of them should be adjourned until October 14th 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 
Break in Prices of Warrants. 


THE first really serious break has occurred in the prices 
of pig iron warrants since the upward movement began several 
months ago. Last week Cleveland warrants were sold up to 
68s. 1}d. cash, but a reaction subsequently occurred, and 
business has taken place in the last few days down to 66s. 14d. 
eash. For one month’s delivery the price has varied this week 
from 67s. 103d. to 66s. 6d., and for three months from 68s. 23d. 
to 66s. 1ld. A considerable amount of iron has been purchased 
for delivery up to about the end of the year. For October 23rd 
67s. 53d. has been paid, for November 3rd 67s. 10d., for Novem- 
ber 10th 67s. 6d., and for December 6th 67s. 74d. per ton. The 
fall in warrants has been attributed to profit taking on the 
part of holders who purchased some time ago, and their action 
has been somewhat disappointing to buyers who entered the 
market only quite recently in the belief that prices would go 
materially higher. Private advices both from America and the 
Continent have been favourable on the whole ; but they indicate 
at the same time that the volume of new business on the part of 
consumers has been shrinking to some extent. This is precisely 
what has been happening at home. Manufacturers are full of 
contracts for some time, but buying for future delivery has 
been much less active than it was some time ago; and the 
result is that the demand for the raw material has become 
less urgent. Those interested in the market will be keen to 
observe whether a modification in prices will bring actual users 
into the market for larger supplies. But apart from this aspect 
of the business, the speculative operator has also to be reckoned 
with, and his views as to the immediate course of trade may do 
much to influence the course of the market. It may be worthy 
of note that the consumption of Cleveland iron in Scotland 
has been increasing, and that makers appear to hold confident 
views as to the maintenance of prices. 


Scotch Pig Iron Trade. 


The halting tendency in warrants has so far produced 
little effect on the position of the Scotch iron trade. There is 


a steady output of ordinary and special brands, most, if not all, 
of which is going into the hands of users. The shipments have 
continued rather disappointing, the decrease caused early 
in the year by labour troubles in the shipping and mining trades 


not yet being wiped out. The decrease has occurred entirely 
in the coastwise branch of the trade, however, and it is possible 
that some of that decrease, which amounts altogether to about 
14,000 tons, may have been cancelled by extra deliveries by 
rail while ships were not available. The foreign shipments for 
the year to date show an increase,of about 5000 tons. Germany, 
Holland and South America have been taking more Scotch 
pig iron than last year. Shipments to the United States are 
inconsiderable, while Canada, Italy and Australia have been 
amongst our best customers. The prices f.a.s. at Glasgow 
are for Govan and Monkland, Nos. 1, 74s.; Nos. 3, 72s. 6d.; 
Carnbroe, No. 1, 78s. 6d.; No. 3, ; Calder, No. 1, 79s.; 
No. 3, 74s.; Clyde, No. 1, 80s.; . 3, 75s.; Gartsherrie and 
Summerlee, Nos. 1, 81s.; Nos. 3, 76s. Langloan, No. 1, 81s. 6d; 
No. 3, 76s. 6d.; Coltness, No. 1, 97s. 6d.; No. 3, 79s. 6d.; 
Eglinton, at Ardrossan or Troon, No. 1, 74s.; No. 3, 73s.; Glen- 
garnock, at Ardrossan, No. 1, 82s.; No. 3, 77s.; Dalmellington, 
at Ayr, No. 1, 75s. 6d.; No. 3, 73s. 6d.; Shotts, at Leith, No. 1, 
80s.; No. 3, 76s.; Carron, at Grangemouth, No. 1, 81s.; No. 3, 
76s. per ton. There are 88 furnaces in blast in Scotland, com- 
pared with 83 at this time last year, and of the total, 47 are 
making hematite, 37 ordinary and special brands, and four 
basie iron. 


Hematite Pig Iron. 

The market for hematite pig iron has a firmer tendency. 
Cumberland warrants have been purchased in Glasgow market 
at higher prices, among the more recent transactions being one 
of 1500 tons this week at 82s. 6d., for delivery in three months, 
f.o.b. Cumberland ports. Scotch hematite is quoted by mer- 
chants at 82s. 6d. for delivery at West of Scotland steel works, 
and the high prices both of East and West Coast English hematite 
will not unlikely send the Scotch product higher. 


Finished Iron and Steel. 

There is no abatement of activity in these industries, 
the orders in course of execution and in hand being such as render 
manufacturers independent of the present state of the market. 
Pressure for delivery of shipbuilding material is very great, and 
in some cases the construction of vessels has been delayed owing 
to builders not receiving adequate supplies of steel. Fresh ship- 
building contracts have for some time been comparatively few, 
owing to the increased cost of vessels, and the difficulty of 
obtaining material. At the same time it is worthy of note that 
the steel makers have not increased prices to the extent that has 
been done in some other districts. ‘They have been able to keep 
values moderate in consequence of large supplies of scrap, and 
the cheapness of hematite iron, which has not risen at all in 
proportion to the advances that have been made on other kinds 
of pig iron. There has been some talk of a further advance in 
steel at an early date. At the time of writing the quotations 
are on the basis of £8 2s. 6d. for Siemens ship-plates, subject to 
the usual discount. Crown iron bars are also at the same figure, 
which illustrates what has been said as to the greater rise in the 
price of ordinary pig iron compared with hematite. There has 
been a fair amount of inquiry for various kinds of iron and steel 
manufactured goods for export, but an obstacle to fixing up 
business is the difficulty of obtaining suitable delivery. Some 
delay has taken place in the delivery of tubes owing to labour 
troubles, but the latter have now been overcome, and work is 
being proceeded with as usual. Sheets are in active demand for 
export, especially black sheets, and the demand for galvanised 
appears to be improving. There is great activity in the marine 
engineering and boiler-making departments, and makers of 
auxiliary machinery and fittings for vessels have severally been 
employed to the extent of the capacity of their works. 


The Coal Trade. 

There is much business in the coal trade. Some 
expansion has taken place in shipments ; but it is in the home 
branches of the trade, and particularly as regards the demand for 
manufacturing supplies, that the greatest activity prevails. 
Complaints have been made as to a lack of vessels at some of the 
ports, whilst at others larger arrivals have taken place. Export 
prices are steady. Steam coal is quoted f.o.b. at Glasgow, 
lls. 6d. to 12s.; ell, ls. 9d. to 12s. 3d.; splint, 13s. 6d. to I4s.; 
treble nuts, 13s. to 13s. 6d.; doubles, 12s. 6d. to 13s.; and singles, 
12s. to 12s. 6d. per ton. House coal for home use is in better 
demand, but full supplies keep prices moderate. 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Coal. 

THERE was a quiet and somewhat depressing tone in 
the steam coal trade last week, but observers of conditions were 
confident that there were indications of a steadier tendency 
in the near future. The result was that colliery owners showed 
a more hopeful feeling. Tonnage came in much more regularly 
and active chartering gave promise of increased shipments 
for the last week in September and also in October. The 
shipments were chiefly of a very substantial character, and but 
for the great stocks held, must have strongly affected the market. 
The foreign shipments alone were 40,000 for the week, and it 
is firmly believed that September totals will compare with 
some of the heaviest months on record. Cardiff, September 24th : 
Latest quotations :—On the statement that tonnage arrivals 
were again satisfactory, and general conditions realising the 
hopes of colliery owners, the market was quite up to expectation 
and caused increased activity. Best Admiralty large, 16s. 9d. 
to 17s. 3d.; best seconds, l6s. to 16s. 6d.; seconds, 15s. 3d. to 
15s. 9d.; ordinaries, 14s. 6d. to 15s.; best drys, 16s. to 17s.; 
ordinary drys, 14s. to 14s. 9d.; best bunker smalls, 10s. 3d. to 
10s. 6d.; best ordinaries, 10s. to 10s. 3d.: cargo smalls, 8s. 6d. 
to 9s. 3d.; inferiors, 8s. to 8s. 6d.; washed smalls, 10s. 6d. to 
1ls.; best Monmouthshire large, 15s. 3d.; black vein, 15s. 6d.; 
ordinary Western, 14s. 3d. to 14s. 9d.; best Eastern, 13s. 9d. 
to 14s. 3d.; seconds, 13s. 6d. to 13s. 9d. Bituminous: Best 
households, 18s. to 18s. 3d.; good households, 17s. to 17s. 3d.; 
No. 3 Rhondda, 16s. 6d. to 17s. 6d.; smalls, 12s. to 12s. 6d. 
No. 2 Rhondda, 12s. to 12s. 6d.; through, 10s. 6d. to 1Is.; 
No. 2 smalls, 8s. to 8s. 6d. Patent fuel, 18s. to 18s. 6d. Coke: 
Special foundry, 29s. to 3ls.; good foundry, 25s. to 28s.; furnace, 
21s. to 22s. Pitwood, 22s. to 22s. 6d. 


Newport (Mon.). 

Latest: Large amount of tonnage in dock, and ship- 
ments of coal heavy. Some of the leading collieries had suffi- 
cient ready steamers to keep them busy for the remainder of 
the month, and were quoting higher values. But most descrip- 
tions were plentiful, and easy for prompt loading. Little 
alteration in other matters. Pitwood unaltered. Prices: 
Best Newport black vein, large, 15s. to 15s. 3d.; Western, 14s. 
to 14s. 6d.; Eastern, 13s. 6d. to 14s.; other kinds, 13s. 3d. to 
13s. 6d.; best smalls, 9s. to 9s. 6d.; seconds, 8s. to 9s. Bitu- 
minous: Best house, 17s. to 17s. 6d.; seconds, 16s. to 16s. 6d. 
Patent fuel, 17s. 6d. to 18s. Pitwood, 22s. to 22s. 6d. 


Swansea. 

Latest : Better tonnage arrivals and a steadier feeling 
on anthracite coal market ; undertone firmer. Swansea Valley 
moving off well ; red vein firm ; machine-made nuts and cobbles 
barely holding their own; rubbly culm better. Anthracite 
coal: Best malting, 23s. to 25s. net ; seconds, 20s. to 22s. 6d.; 
big vein, 17s. to 19s., less 24; red, 13s. 6d. to 14s. 6d., less 2} ; 
machine-made cobbles, 22s. to 24s.; Paris nuts, 23s. 6d. to 26s., 





net; French nuts, 23s. to 26s. net; German nuts, 23s, 6d. to 


26s. net; beans, 21s. to 23s. 9d. net; machine-made large 
peas, 13s. to 14s, 6d. net ; rubbly culm, 7s. 3d. to 7s. 9d., less 2}; 
duff, 4s. 9d. to 5s. 6d. net; steam coal, 18s. to 19s., less 24; 
seconds, l4s. 6d. to 15s. 3d., less 24 ; bunkers, 10s. 9d. to 11s. tid, 
less 24; smalls, 9s. 3d. to 10s. 9d, less 24 Bituminous: No. 3 
Rhondda, 17s. 6d. to 18s. 6d., less 24 ; through, 15s. to 16s. 6d, 
less 24; small, 12s. 6d. to 13s. 3d., less 24; No. 2 Rhon ida, 
14s. to 15s. 6d., less 24; through, 10s, 9d. to 11s. 6d., less 2), 
small, 9s. 3d. to 10s. 6d., less 24. Patent fuel, 17s. 6c. to 
18s. 6d., less 24. 


Iron and Steel. 

Full employment was again the rule at Dowlais |ast 
week, the blast furnaces, Bessemer and the Siemens melting 
furnaces being at work the whole of the six days and nivy)ts, 
The Goat Mill, which is the one producing the heavy railway 
material, was busy, and in addition to steel rails was occupied 
on steel sleepers, blooms and tin-bars. Big Mill engaged on 
sole-plates, fish-plates and a few smaller orders of light collicry 
rails. Locomotive and mechanical departments also fui! of 
business. Quotations, Swansea Metal Exchange :—Pig iron: 
Hematite mixed numbers, 8ls. 9d. cash, 82s. Id. month; 
Middlesbrough, 66s. 10d. cash, 67s. 2d. month ; Scotch, 72s. 9d, 
eash, 73s. ld. month; Welsh hematite, 85s. to 87s. dd.; bast 
Coast, 85s., c.i.f.; West Coast, 87s. 6d., c.i.f. Steel bars: 
| Siemens, £5 17s. 6d. r ton; Bessemer, £5 17s. 6d. per ton, 
| Copper, £78 16s. 3d. cash, £79 16s. 3d. three months. Lead ; 
English, £22 15s. per ton; Spanish, £22 5s. per ton. Speiter, 
£27 5s. per ton. Silver, 29jd. per ounce. Rubio ore, 21s. to 


22s. Rails: Heavy section, £6 7s. 6d. to £6 10s.; light, £6 10s, 
to £6 15s. 
Tin-plate. 
Employment plentiful in town and district, all the 
works being in full operation. Tin-plate trade unchanged, 
makers holding out for better prices owing to the high cost of 


raw material. Best demand for bars, and market firm. Prices ; 
Ordinary plates, £6 15s. 6d. to £6 15s. 7$d.; ternes, £29 s.; 
C.A. roofing sheets, 30 g., £9 10s.; big sheets for galvanising, 
30 g., £9 10s.; finished black plates, £11 10s.; galvanised she«ts, 
24 g., £13. Block tin, £227 10s. cash, £225 10s. three montlis, 


The Coal Board. 
On Friday last the South Wales and Monmouthsliire 
Joint District Coal Board held its meeting in Cardiff, and arrived 
at a settlement of practically all outstanding points in dispute. 
The conditions on the interpretation of Lord St. Aldwyn’s 
award were decided by Lord St. Aldwyn in a manner higlily 
favourable to the men. 





NOTES FROM GERMANY, FRANCE, BELGIUM, kc. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

A FURTHER favourable development is reported from 
the iron and steel industry. All branches are actively employed, 
demand being as strong as before, and even showing an increase 
in some branches. Dealers and consumers begin to purchase 
more freely in cases where reserve would have been practised 
some weeks ago, and prices have therefore not only been very 
stifly maintained, but have even shown a marked tendency up- 
wards. The scarcity of raw material and the rising foreign 
demand naturally help further to improve the position of the 
iron and steel market, and, as the majority of shops are well 
provided with work up to, and beyond, the end of this year, 
the satisfactory condition of the iron trade is expected to con- 
tinue for some months. Pig iron is strongly called for at firm 
quotations. Semi-finished steel has remained in a favourable 
condition, the deliveries in August being higher than in the 
previous month. On foreign account a steady demand is 
coming’in. Railway material is in very strong request, and the 
State Railways have already placed extensive orders for 1913. 
A good business is being done 4n light section rails, and sales for 
August showed a rise as compared with the previous month. 
In sectional iron the August deliveries showed a decrease 
compared with those of July. After some weeks of comparative 
quietness, increasing life is felt in the bar industry, and the busi- 
ness in hoops has also been very animated. The terms of 
delivery are two to three months. Plates remain strongly called 
for locally and on foreign account, and a good deal of life was felt 
in sheets, prices remaining the same as before. Wire rods 
continue well inquired for, August deliveries exceeding those 
in July by nearly 6000t. The wire mills are strongly engaged, 
| but they complain of low prices that yield very little profit. 
The pipe mills are well employed on gas and water pipes, and 
prices have met with a slight improvement by a reduction of 
4 per cent. in rebate. The machine shops report themselves very 
well supplied with work till next year, and prices have improvei. 


Steel Convention. 

The deliveries of the Steel Convention in August of 
the present year were 553,444 t., as compared with 541,614 t. 
in July this year and with 475,467 t. in August, 1911. Of the 
above-named quantity 163,949 t. were semi-finished steel, as 
compared with 154,083 t. in July this year and with 147,714. 
in August, 1911. Railway material represented 193,680 t., 
as compared with 175,726t. in July and with 161,427 t. in 
August, 1911. Sectional iron totalled 195,815 t., as compared 
with 211,805 t. in July, and with 170,326 t. in August last year. 


The German Coal Market. 

From all the coal-producing districts favourable 
accounts are given concerning demand and sales during the 
past week. The Saar pits yielded 1,105,111 t. in August, 
as compared with 1,101,287t. last year. Deliveries were 
992,896 t., as compared with 981,790 t. last year. 


Austria-Hungary. 
A good business has been done in iron and steel since 
last report, the firm tone being well maintained. Demand 
and consumption in coal are satisfactory. 


The French Iron Market. 

The trade in iron as well as in iron ore has shown further 
symptoms of improvement. Although output in iron ore rose 
considerably, prices have been well maintained, and have even 
slightly advanced. The export of iron ore for the first two 
quarters of the present year was 3,552,900 t., as compare 
with 2,901,429 t. in the same period last year, Germany and 
Belgium being the chief consumers. Import of foreign ore to 
France has likewise improved. Much the same satisfactory 
condition prevails on the pig iron market, where deman« 
has increased perceptibly in consequence of the increase: 
activity at the foundries and rolling mills. Semi-finished stecl 
has been bought freely, though prices met with an advance of 
11.25f. p.t., but there is talk of a further advance of 10f. p.t. 
for additional orders next year, and hence consumers are pu'- 
chasing as much as they can now. At a number of rolling mil! 
searcity of semi-finished steel is complained of. Owing to strony 
inland demand the export of finished iron was very low, being. 
for the first two quarters of this year, only 92,063 t., as compare:| 
with 140,626 t. in the same period last year. Specially goo: 
employment is reported in rails and in girders. The preset! 
quotation for the last-named article is 220f. to 230f. p.t., the 
quotations having been advanced thrice since spring. The 
French coal trade is in a healthy state, and prospects are exce!- 
lent. Firmness in prices is reported from all districts. 
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BRITISH PATENT SPECIFICATIONS. 
When an invention 8 communicated from a road the name and address 


of the Communicator are printed in italics. 

When the abridgment is not illustrated the Specification is without 
drawings. 

Copies of Specifications may be obtained at the petees-afice Sale Branch, 
25, Southampton-buildings, Chancery-lane, London, W.C., at 8d. each. 

The date first given is the date of a: 
end of the abridgment is the date of 
of the complete Specification. 

Any person may on any of the grounds mentioned in the Acts, within 
two months of the date given at the end of the abri , give notice at 
the Patent-office of opposition to the grant of the Patent. 





ication ; the second date at the 
advertisement of the nee 


STEAM ENGINES. 


7 
12,698. May 29th, 1912.—IMPROVEMENTS IN AND RELATING 
yo COMBINED ReciprRocaTING ENGINES AND ‘TURBINE 
Piants, Dr. Wilhelm Schmidt, of 2, Rolandstrasse, Cassel- 
Wilhelmshéhe, Germany. 

‘The high-pressure element A consists of eight single-acting 
liigh-pressure reciprocating engines situated in one plane, and 
acting upon a common shaft C. The low-pressure element B 
consists of a steam turbine acting also upon the shaft C. A 
steam generator D is arranged between the engine and the 
turbine, while a superheater E is interposed between the gene- 
rator D and the turbine. The engine A is supplied preferably 
with superheated steam by way of the steam chests G. After 
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performing this work in the engines, the steam exhausts through 
the pipe H to the Steam generator D, giving up its heat to the 
heating surfaces thereof, and becoming condensed into water 
which is drawn off through the pipe I. The steam generated 
in the generator D passes into the superheater E, preferably 
heated by high-pressure boiler steam, wherein it is dried or 
superheated, and thereafter led to the turbine to perform work 
therein. The exhaust from the turbine passes to a condenser 
of any of the usual forms. The water of condensation of this 
condenser is almost chemically pure, and may conveniently 
be used as feed water for the generator D, thus preventing the 
deposition of seale therein, or the condensed water may be used 
for any other suitable purpose.—September 4th, 1912. 


INTERNAL COMBUSTION ENGINES. 


26,270. November 23rd, 1911.—ImMPpROVEMENTS IN THE Com- 
BUSTION CHAMBERS OF INTERNAL COMBUSTION ENGINES, 
John Weller, of Park House, Thames Ditton, Surrey. 

A is the convex inner surface or roof of the combustion 
chamber, B are the openings for the valve caps. The circum- 
ference C of the combustion chamber is of rounded form. D 
are the valve guides. E is the cylinder. It will be seen that 
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‘he combustion chamber can readily be cleaned when the valve 
Caps are removed, a convenient way of doing this being to pass 
« cloth between the valve cap openings to clean the inner 
surface or roof, the circumference of the combustion chamber 
- ecg readily cleaned owing to its rounded form.—September 
4ih, 1912, 


LOCOMOTIVES. 


12,900. May 29th, 1911.—IMPROVEMENTS RELATING TO 
Locomotive BorterR Furnaces, Robert Gregory and 
George Robert Gregory, and Direct Gas Fuel, Limited, all 
of 17, Victoria-street, Westminster. 

_ Within the furnace a chamber A is fitted on each side of the 

fire-door, the lower part of each chamber being connected with 


| of contact of the walls being more or less parallel with the edge 


is preferably formed with forwardly and rearwardly curved 
branches X Y having trumpet mouths ; the upper part of each 
chamber A is provided with a discharge nozzle C directed towards 
the rear of the furnace. Opposite to each nozzle C is an in- 
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jector D that is connected to the liquid fuel containing tank EK. 
The injectors may be worked with compressed air or, as shown, 
by steain led from the boiler by pipes F to the injector. 
September 4th, 1912. 


DYNAMOS AND MOTORS. 


15,622. July 4th, 1912.—IMPpROVEMENTS IN OR RELATING TO 
THE MAKING OF CONNECTIONS TO COMMUTATOR SEGMENTS 
or DyNAMO-ELECTRIC MACHINERY, Siemens-Schuckert- 
werke, G.m.b.H., of 3, Askanischer Platz, Berlin, 8.W. 

According to this invention one or both walls of the slot in 
the commutator segment are pressed or indented inwardly in 
order to form a bedding for the wires or bars. The top left- 
hand illustration shows a commutator bar of a dynamo in which 

a slot has been milled for the reception of the armature wires. 

The walls A and B of the slot are indented inwardly, the line 





of the segment. The conductors D rest as shown on the bedding 
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formed by pinching in the walls. The top middle drawing 
shows an end view of a bar in which only one wall of the slot 
in the segment is indented inwardly. In certain cases, say, 
where centrifugal action is not excessive, one wall of the slot 
in the segment may be slit longitudinally and pressed inwardly 
as shown in top right-hand drawing, where the wall A has been 
so treated. A supporting surface may be formed on one or 
both sides of the wires or bars inserted. The lower drawing 
shows a side view of a commutator segment in which the walls 
of the slot are indented at places F and G. The wires are after- 
wards sweated to the segment.—September 4th, 1912. 


19,122. August 25th, 1911.—ImprRovEMENTS IN MAGNETO™ 
ELECTRIC MACHINES FOR COMBINED IGNITION AND ILLU- 
MINATING PURPOSES ON Motor Roap VEHICLES, Frederick 
Richard Simms and the Simms Magneto Company, Limited, 
both of Welbeck Works, Kilburn, Middlesex. 

The two outside magnets are composed of three curved strips 
A, B, and C, and are secured at their ends to the upper pole 
pieces between which there rotates the armature E, which is 
of the laminated type and is designed for generating the lighting 
current. The centre magnet is also composed of three curved 
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or horseshoe-shaped strips F, G, and H, the lowermost of these 
strips F being extended downwards and carrying the lower 
pole pieces between which there rotates a Siemens armature J, 
for generating the ignition current, the two upper strips extend- 
ing similarly to the sections B and C of the outside magnets, to the 
upper pole pieces to which they are similarly secured. The 
armature J is driven from the spindle J' in the usual manner, 
and the armature E is driven from the spindle through the 
medium of the toothed gear K K'. A modification is described. 
September 4th, 1912. 


TRANSMISSION OF POWER. 


29,247. December 29th, 1911.—-IMpROVEMENTS IN AND 
RELATING TO WorM GEARING, David Brown and Sons 
(Huddersfield), Limited, of Park Gear Works, Lockwood, 
Huddersfield, York, and Swinfen Bramley-Moore, of the 
same place. 

The left-hand drawing is a sectional end elevation of part of 

a worm driven rear axle, X is a worm which transmits a motion 


differential casing W containing the usual differential gear 
The differential gearing is mounted on two journal bearings A 
and B carried by the case Z. On either side of these journals 
are mounted two thrust washers C. In this arrangement of 
gearing, assuming the power to be transmitted on the low speed 
is approximately 30 horse-power at 300 revolutions per minute, 
the load on bearing A is 7530 lb. and the load on bearing B is 


N°29,247 





4350 Ib. ‘The invention consists in combining with an arrange- 
ment in which the worm wheel is unequally spaced between the 
journal bearings, as on the right, a double-acting thrust bearing 
C' situated on one side of the worm or spiral gear wheel, whereby 
it is possible to obtain a symmetrical design and increase the 
efficiency of the gearing, the thrust in both directions being 
taken up by the bearing.—September 4th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


24,721. November 7th, 1911.—-ImMpROVEMENTS RELATING TO 
WEIGHING GRABs OR Docs, Walton Stead Pooley and 
John Richard Chater, both of 25, Bath-street, Liverpool, 
in the County Palatine of Lancaster. 

The grabs are lettered A, and a long lever B is pivoted at C 
to the upper end of one of the grabs, its other end being formed 
with an handle D. To this lever and to the other grab is pivoted 
a short link F having an enlarged end or lug G. H are the usual 
chains. To open the grabs A the lever B is pressed downwards, 
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as shown in the lower illustration, taking with it the short 
link F until they are both practically in a straight line with each 
other, with the lug or enlargement G resting on the edge of the 
grabs, in which position the hold on the lever may be released. 
When it is required to lift the load it is only necessary to 
raise the lever when the parts resume their normal position, 
as shown in the lower drawing.—September 4th, 1912. 


RAILWAYS AND TRAMWAYS. 


24,682. November 6th, 1911.—IMPROVEMENTS RELATING TO 
THE MANUFACTURE OF BUFFERS SUITABLE FOR RAILWAY 
VEHICLES, Edward William Mackenzie Hughes, of 33 
St. James’s-mansions, East-lane, West Hampstead. 

An ingot preferably of mild steel of about 25 per cent. carbon, 

and having a tensile!strength of 25 tons per square inch, is 
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Fig.7. Fig.9. 

brought to the required heat and placed between a punch and 
die, so shaped as to give the ingot the form shown in section at 
Fig. 1 and in perspective at Fig. 2. After reheating, it is passed 
through a set of drawing dies under a hydraulic press, and 
assumes the form shown at Fig. 3. The top portion is now re- 








an air supply pipe B, extending below the footplate where it 


from the engine to the worm wheel Y which is mounted on the 


heated, and with a suitable former the lugs on the top are pressed 
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out, as shown at Fig. 4. The forging is then passed under the 
finishing dies, and the lugs to form the base of the buffer are 
completed as shown at Fig. 5. All that now remains to be done 
is to trim off the lugs, which is done in a milling machine. The 
four bolt holes are then drilled. The plunger is formed in a 
very similar way as the case just described, and in the same 
number of operations, which are shown at Figs. 6 to 9. 
be noticed, however, that to form the buffer case flanges, two 
segmental lugs are formed at the first operation, but as shown 


at Fig. 6 for the buffer head, a cup ferm is made on the top of | 


the plunger in the first operation, and worked into the head in 
the last two shown at Figs. 8 and 9. The plunger and head 
having been formed, all that remains is to drill and tap a hole 
for the tang that holds the spring in position, and all is ready 
for a complete buffer, which is shown at Fig. 10. 
1912. 


MISCELLANEOUS. 


16,399. July 13th, 1912.—IMPROVEMENTs IN Spray Pro- 
pucers, Hall and Kay, Limited, Daniel Hall and James 
Henry Kay, all of Stockport-road, Ashton-under-Lyne, 
Lancaster. 

This invention relates to improvements in spray producers 
or water distributing apparatus of the type that is employed 
for cooling and humidifying air in mills and like places. 
objects of the invention are to provide means by which the 


September 4th, 
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spray is caused to be spread over a larger area than by the | 
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ordinary sprayers and to prevent the nozzles being choked with 
dirt. The invention consists in forming a spray producer A! 
by the combination of two nozzles A and B, placed opposite 
each other. The water enters the side of the nozzle A at Al 
in the reverse position to the inlet B' in the nozzle B. 
the interior of the nozzles is cone shaped, it is ejected from each 
nozzle tangentially through an enlarged jet in the form of a 
cone, and these cones meeting, the water of which the cones are 
formed is sp'it up into a fine spray and is spread over an ex- 
tended surface.—September 4th, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,027,430. EXpLosioNn APPARATUS FOR RAISING AND FoRcING 
Water, G. Poore and H. A. Harvey, London, England.— 
Filed January 26th. 1912. 

In an explosion pumping apparatus in combination, a pump 
body, a suction pipe, a valve in the suction pipe, a delivery 
pipe. an explosion chamber in said body, means for electro- 
lytically decomposing a portion of the water let into the body 





for each explosion, means for firing the explosive charge pro- 
duced by the decomposition of water, and means operated by 
the rise of water in the pump body for simultaneously controlling 
the electrolytic decomposition of water and the firing of the 
explosive charge, substantially as described. There are four 


¢laims. 
1,027,810. Rattway Locomotive; 7. H. Brigg, Godstone, 
England.—Filed April \8th, 1912. 


Mr. Brigg is well known for improved traction engine bar 


and horse bar patents and is well known to most of our 
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readers as an authority on traction systems for horses or steam, 
and this seems to be one of his best. 
1,027,537. Frerp-cutrer, C. F. Haldeman, Salem, Ohio, 
assignor to the Silver Manufacturing Company, Salem, Ohio, 
a Corporation of Ohio.—Filed January 7th, 1910. 
In a feed-cutter a shaft, knife-carrying heads spaced from 
each other and secured to said shaft and rotated therewith, said 


Since | 


heads consisting of hubs, spokes, said spokes provided with for- 
ward extended flanges, radial extensions located at the rear of 
the forward extending flanges and provided with screw threaded 
bolts, means for locking the screw threaded bolts against acci- 
dental rotation, knife holding heads provided with flanges 
and tapered apertures, knives secured to said knife hold- 
ing heads and the flanges upon the heads adapted to 
abut against the backs of the knives and the screw-threaded 
bolts adapted to abut against the backs of the knife- 
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holding heads, screw threaded bolts carried by the exten: | 


sions, said extensions provided with outer concaved faces and 
the knife holding block provided with convexed faces adapted 
to fit the concaved faces of the extensions, clamping bolts 
located through the knives and forward extending flanges and 
through the tapered apertures in the knife holding heads thereby 


providing means for a rocking movement of the knife holding | 
| heads, substantially as and for the purpose specified. 


1,027,554. Borine Bar, J. G. Lugenbill, Pitcairn, Pa. 
March 4th, 1911. 
The combination with a rotatable head having a transverse 
cutter socket, of cutters therein, adjusting blocks having inner 
flat tapered faces and longitudinal slots, retaining pins projecting 


into said slots, a tapered spreader bearing on said adjusting | 


blocks provided with a laterally extending yoke, and a ring on 
said head, said ring having an inner circumferential groove, 
engaging the yoke, substantially as set forth. This specification 





| claims the combination, among other things, of a rotatable head 
| having a transverse cutter socket, of cutters therein, adjusting 


| engaging the yoke, substantially as set forth. 








blocks having inner flat tapered faces, a tapered spreader bearing 
thereon provided with a laterally extending yoke, and a two-part 
ring on this head, the ring having an inner circumferential groove 


claims not set forth in this Gazette. 

1,027,644. SHarr CoupLinc, A. Diemer, Stuttgart, Germany, 
assignor to the firm of Robert Bosch, Stuttgart, Germany. 
Filed September 21st, 1911. 

A coupling for driving and driven shafts comprising a shaped 
guide attached to one of these shafts, a weight supported in 
the guide and adapted to swing outwardly in response to centri- 
fugal action, a movable member connected to said weight, 
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a spring resisting the outward movement of the weight, and 
means co-operating with the movable member to adjust the 
relative angular position of the driving and driven shafts in 
accordance with the speed of rotation, the stress of the spring, 
and the shape of the guide. There are four rather long claims. 
1,027,698. MARINE STEAM TURBINE, C. G. Curtis, New York 
N.Y.—Filed May 15th, 1911. 

We have the combination of two propeller shafts, of a prime 

mover and a low-pressure turbine element on one shaft and an 














intermediate-pressure turbine element on the other shaft, the 
latte: having reve sed drum stages, as illustrated. In a marine 
steam turbine the combination with two propeller shafts, 
of high and low-pressure turbine elements on one shaft, means 


Filed | 


There are twelva | 


for producing an axial steam thrust opposing the pro- 
peller thrust on the shaft, and an intermediate-pressure turbine 
element on the second shaft having reversed drum stages pro- 
ducing a resultant thrust opposed to the propeller thrust o:, 
second shaft. There are four claims. 


1,027,748. Car Truck, A. J. McCauley, St. Louis, Mo. 
December 18th, 1911. 

Acar truck having a frame, rollers on said frame, and 
spring seat having hangers which rest on said rollers. A cap 
truck having a frame, rollers on said frame, and a spring seat 
having hangers which overlap and rest on the top faces o1 said 


the 
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rollers. A car truck having a fran.e, movable spring seat sup- 
ports on said frame, a spring seat provided with hangers which 
are carried by said movable spring seat supports, springs on said 
spring seat, and a bolster mounted on said springs, said bolster 
There are five clains. 


being fitted to said spring seat hangers. 
| 1,027,863. APPARATUS FOR THE SEPARATION OF H¥DROGEN, 

C. von Linde, Munich, Germany.—Filed October 23rd, 1911. 
In apparatus for the separation of hydrogen from a mixture 
| of gases, the combination with heat interchanging means com 
prising an inlet pipe for a mixture of gases, an outlet pipe therein 
| tor hydrogen and an outlet ;ipe surrounding the said inlet 
| pipe for escape of fluid other than hydrogen, liquid-collecting 


[1,027,863] 











means communicating with the inlet pipe of the heat interchang- 
ing means, expansion means between said collecting means 
and the outlet pipe of the heat interchanging means through 
which the hydrogen passes, expansion means between said 
collecting means and the outlet pipe of the heat interchanging 
means through which the other fluids pass and means for raising 
| the temperature of said hydrogen before expansion. There is 
one claim only. 
1,028,001. Piee Reamer, J. R. Desjardins, Fall River, Mass. 
Filed February 7th, 1912. ; 
The engraving explains itself. A pipe reamer, comprising 
a main reamer having a bore, a rod extending loosely through 
| the bore, an auxiliary reamer fixed on the rod at one end thereof, 





and a nut serewing on the rod and adapted to engage the 
main reamer to clamp the latter between the nut and the 
auxiliary reamer. It claims to be applicable to more than 
tobacco pipes. There are indeed four claims applicable tv 
gas pipes, &c. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Gwynvnes Limrtep, of Hammersmith Ironworks, London, W., 
| have closed their City offices at 81, Cannon-street, and have 
opened offices at 6, Lloyd’s-avenue, E.C. 

MACFARLANE, STRANG AND Co., Limited, of 204, St. Vincent- 
street, Glasgow, inform us that their London office has been re- 
moved to 46, Queen Victoria-street, E.C., in consequence of the 
retirement of Mr. Gilchrist, who has acted as their London 
representative for the last twenty-three years. Mr. D. Corse 
Glen will now represent them. 

Tue Bowesfield Steel Company, Limited, of 110, Cannon- 
street, E.C., informs us that, by arrangement with Messr-. 
Barry, Head and Co., it is taking over the company * 
London office and agency as from the Ist prox., the same bein 
carried on thereafter under the management of Mr. John J 
Goddard (Messrs. Dorman, Long and Co., Limited). Telephone 
No. 3240 City, and registered telegraphic address, “ Bowestelco, 
London.” 
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Port Nelson as the Terminus of Hudson Bay 
Line. 


Port NELSON will be the terminus of the 


Hudso:, Bay Railway. The announcement that the 
Canedion Government had decided in favour of the 
more scuthern harbour came with the return from the 
north of the Hon, Frank Cochrane, Minister of Rail- 
ways 1d Canals, who recently led a party over the 
propo ed line to salt water on James Bay. It is 
undersiood that arrangements are being made to 
proceed et once with the laying out of a harbour to 
the port, and buoys and other equipments are being 
gent north by steamer. Port Nelson is about the same 


distance from the northern wheat fields of the west as 
Fort William, but once there grain will have an unin- 
terrupted water route to the markets of the Old World. 
The saving in distance will be approximately the 
mileage separating Fort William and Montreal, and 
navigation cen safely be continued on Hudson Bay 


for from four to five months of the year. The selec- 
tion of Port Nelson will be of great importance to 
Onterio, in view of the boundary arrangement 
between that province and Manitoba, for should the 
Dominion Government find, as is most probable, that 
the south banks of the Nelson afford the best facilities 
for termini and great grain elevators, the value of 
the stretch of territory there secured by Ontario 
would be enormously increased. 


Protective Works in Paris. 

THE exceptionally wet summer has reminded 
Parisians thet there is still the possibility of a return 
to the disastrous flocds that occurred in January, 
1910. There is consequently a gocd deal of anxiety 
to know what has been done to protect Paris from 
these floods, for which the necessary measures were 
set forth in the report of M. Alfred Picard on behalf 
of the extra-Parliamentary Flocds Commission. So 
far, a sum of 21,000,000f. has been spent, principally 
upon repairing the damages caused by the last floods, 
but practically nothing has been devoted to the works 
of defence, that is to say, the raising of the quays 
and parapets, the widening of the Seine at the Monnaie 
and the deepening of the river between Suresnes and 
Bougival to facilitate the flow of water through 
Paris. The Municipal Council also approved of 
the recommendation to deepen the Seine as far as 
Rouen, but the State, which has to contribute one- 
half of the expense, objected to this being put in hand 
until all the other works hed been carried out. If 
so little has been done, the municipality is throwing 
the blame upon the State. It is now understood 
that the first thing Parliament will do on re-essembling 
will be to vote 30,000,000f. as its contribution to the 
cost of widening the Seine oppcsite the Monnaie 
and dredging the river between Suresnes and Bougival, 
while a similar sum will be contributed by the munici- 
pality. Meanwhile, after a lapse of nearly two years, 
the only defensive works undertaken have been the 
raising of some of the parapets, and it seems quite 
impossible to expect that Paris will be sufficiently 
protected in the event of floods taking place in the 
coming winter, At all events, it is reassuring to 
learn that the Prefect of Police has made arrangements 
to organise a service of boats in the streets of Paris, if 
necessary. 


The Canalisation of the Main. 


AccorDING to the German Inland Shipping 
Dues Law, to which reference was made in these 
columns in June last, the cost of canalisation and 
improvement of German waterways is to be covered 
by a system of navigation dues shortly to be intro- 
duced. Although the Law has not yet been brought 
into operation for the Rhine Basin, the Bavarian 
Government wishes to advance the first instalment 
for the canalisation of the Main from Hanau to 
Aschaffenburg, and the sum of £147,400 has been 
included in a supplementary budget for this purpose. 
In 1586 the Main was canalised from its junction with 
the ‘thine as far as Frankfort. In 1897 an agreement 
was concluded between Prussia and Hesse, the two 
"iverian States for the next section, for the canalisa- 
tio’, works from Offenbach to Haneu, and in 1906 a 


fui ler agreement between these two States and 
Bac n and Bavaria, by which the latter engaged to 
can cise the section now under discussion. 


When the 
“ected works are completed the Main will have a 
mui rum depth of 24 metres from its junction with the 


pr 


= ¥i to Aschaffenburg, so that it can then be used 
y vessels with a draught of 2.30 metres and 1500 
as burden. In conjunction. with the canalisation 
oe it is also proposed to construct docks at 
eg consisting of two or possibly three basins, 


‘0 @ railway station which will be connected 





with the main line from Aschaffenburg to Wiirzburg. 
The total cost of the section, which is 184 miles in 
length, is estimated at £1,200,000, including the con- 
struction of the port and railway station at Leider. 
The advisability of subsequently continuing the 
canalisation works beyond Aschaffenburg is at pre- 
sent under consideration by the Bavarian Govern- 
ment. 


Agitation against Italian Metallurgists. 


THE interest in this theme is still high in 
Italy. The German import duty on pig iron is 14f. 
per ton, while Austria imposes 15f. to 19f. and France 
15f. to 35f. The cry aroused in Italy is against the 
10f. tax voted in 1887 for the specific purpose of creat- 
ing a new industry in spite of the want of coal. The 
measure is certainly not prohibitive since Italian 
importation of foreign pig iron has increased by a 
yearly average of about 164,000 tons since 1884. 
Lastly, it was framed before the discovery of “‘ dump- 
ing’ by German metallurgists, who, favoured by 
nature and legislation, can sell iron girders destined 
for Italy at 95f. per ton, as against 145f. for internal 
consumption, and have thereby stultified its effects. 
It seems therefore illogical, in a Protectionist country, 
to undermine the basis of a young and essential 
industry. The champion of this “limited Free 
Trade’”’ scheme is evidently not a metallurgical 
expert, for he deems scrap iron as only good for 
faggots and is manifestly unfamiliar with Siemens— 
Martin furnaces. He is also an easy bargainer when 
treating of his own country’s interests. ‘‘ We have 
created,” he says ,“‘an industry which prevents us 
giving Germany free access for her metallurgical 
products against a reduction of tariff on our agricul- 
tural products.’”’ The blast furnaces are therefore 
to be extinguished in the hopes of a mere diminution 
of another burden. And would this robbing Peter 
to pay Paul be patiently acquiesced in by docile 
German agriculturists for the Christian object of 
favouring the trade of their iron and steel brethren ? 
The theory “is magnificent, but it is not war.” 
Apart from industrial distress and State loss, should 
this agitation succeed the consumer will have to pay 
the normal, and not the artificial, prices of Germany 
or Belgium, and thus contribute to their export pre- 
miums and aid their conquests of new markets. Alto- 
gether it would not surprise us if Italian metallurgists 
abandoned their position of passive resisters and 
initiated a counter-move by following the example of 
Oliver Twist and asking for more—Protection. 


International Specifications. 


For the time being the question of inter- 
national specifications for structural steel which has 
been agitating the trade in a mild and desultory way 
for many years is dead. Great efforts have been 
made by the International Association for Testing 
Materials to establish standards based on those of 
England, America, and Germany for the whole world, 
but the obstacles have proved too great, and at the 
meeting of the Association in New York in the early 
part of the month a resolution was passed which, to 
all intents and purposes, shelves the matter. The 
committees which have worked for the establishment 
of international standards are not disbanded, but their 
‘‘ reference ’’ now is “ the collection and dissemination 
of information in regard to the modifications in the 
specifications of the different countries.’”’ Beyond 
this purely educational work they are not to go with- 
out further instructions from the Council. No one 
who has studied the inherent difficulties can be sur- 
prised at this result. That it was coming had been 
vaguely evident to many for years past, but the obser- 
vation of Dr. Von Rieppel at a meeting in May last 
removed the last trace of hope that the scheme could 
be brought to fruition. Dr. von Rieppel then said 
that although he had made every endeavour to for- 
mulate a single specification by modifications of the 
three national specifications of Germany, America, 
and England which would be acceptable to the three 
countries named, he had been unable to doso. Where 
such a learned ‘‘ committee of one ’’ had failed, how 
could the agglomerate committees hope to succeed. 
International specifications are dead because the local 
conditions of the three countries are different and 
because any single specification which would suit the 
three countries would be lower in its requirements 
than the best that any one of those countries could do 
on her own specifications. 


The German Hydro-Aeroplane Competition. 


Jupaine from the tone of the German press, 
the results of the hydro-aeroplane competition, 
arranged by the German Aviation League, with the 
support of the Imperial Admiralty, which took place 
at Heiligendamm at the beginning of the month; 


have aroused no enthusiasm and have even met with 
rather severe criticism in some quarters. It is gener- 
ally considered, however, that the conditions imposed 
were too stringent for the first meeting of this nature 
in the country, and it must also be taken into account 
that the weather throughout the whole time was 
unfavourable and that very few aviators took part 
in the competition. The conditions for the principai 
competition were to start from land, to fly for thirty 
minutes over the water, to go down on the water 
within a certain area, to stop the motor, and after- 
wards to rise to a height of 300 metres before landing. 
None of the aviators were able to comply with all the 
details of the competition, although, considering the 
stormy weather, one or two fairly satisfactory flights 
were made. The more optimistic papers point out 
that the results are encouraging when the short time 
allowed for preparation and the entire lack of expe- 
rience on the part of most of the competitors are 
taken into account. On the 14th of the month a 
discussion took place at the Imperial Admiralty 
respecting the proposal to hold a similar competition 
next year. Lessons were drawn from this year’s 
meeting, but it was decided that the requirements 
should not be in any way restricted. The only con- 
cession made appears to be the choice of Rostock or 
Warnemiinde for the competition, so as to give the 
aviators the advantage of a sheltered harbour in 
case of stormy weather. 





The Congress on Cold Storage. 


THE second international Congress on Cold 
Storage held at Toulouse during the month awakened 
| considerable interest in France on account of the 
| importance attached to cold storage as a means of 
| checking the rapid increase in the cost of living. 
| Until the last two or three years little had been done 
|in the way of developing cold storage on the other 
| side of the Channel, for the reeson principally that 
| the importation of frozen meat was practically 
| prohibited, this being done solely in the interests of 
| the home cattle raising industry. After two years 
| of bad harvests, when considerable numbers of cattle 
|and sheep were sacrificed through lack of fodder, 
'the supply is now so short that it is proposed to 
favour the importation of frozen meat from the 
French Colonies, for which reason quite a number of 
cold storage plants have been laid down. The value 
of the system is a!so recognised as a means of storing 
meat and thus regulating the supply to the demand. 
|The Congress covered the whole question of cold 
| storage very exhaustively, and recommended, amongst 
other things, that slaughter-houses with cold storage 
plants should be established in all the different agri- 
cultural districts, and that cold storage installations 
should be laid down in the different towns. So 
many plants have been put down during the past 
year or two that the question of cold storage promises 
to make considerable headway in France in the early 
future. 


H.M.S. Princess Royal. 


THOSE people who rejoice in the holding of 
records will have heard with pleasure of the success 
of our latest battle-cruiser the Princess Royal. Two 
weeks ago she went out for her full power trials off 
Plymouth, and attained the high speed for a vessel 
of her type of 32 knots. But that was not the best 
she could do. On her return she was dry-docked at 
Devonport and her propellors were changed. She 
coaled and went out again for six runs at three- 
fourths, and six at full power on the Polperro mile. 
On this occasion it is reported that she reached a 
speed of no less than 34.7 knots, and made an average 
of 33, which establishes a new world’s record for 
vessels of her class. We understand that three- 
bladed propellers were used in the second trials. 
The Princess Royal is sister to the Lion. She has a 
maximum displacement of 26,500 tons, is 700ft. 
long, has a beam of 88ft. 6in., and her turbines develop 
an aggregate horse-power of 70,000. She was 
launched at Barrow on April 29th, 1911, and wes 
designed for an official speed of 28 knots, but with 
full anticipation that she would do more. Her 
boilers are Yarrow type. She carried eight 13.5 guns 
in pairs and twenty 4in. guns. It is interesting to 
note that the original maximum speed of the Lion 
wes 29 knots, but that she has subsequently made 
31.7 knots. : 


Montreal Tunnels. 

Tuer Canadian Northern Railway the third 
of the Canadian transcontinental railways to reach 
Montreal, has definitely settled its entrance into the 
city, and has commenced work on construction. 
After crossing to the Island of Montreal on the level 
ground to the north of the city, Mount Royal will be 
pierced by a tunnel having its southern portal in the 
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heart of the retail business district of Montreal. A 
palatial passenger station and hotel are contemplated 
at the terminus. From the terminal point overhead 
lines will cross the down-town portion of the city 
to afford access to the water front. The tunnel under 
the mountain will be 2} miles long, entirely in rock 
formation, and no unusual difficulties are anticipated 
in its construction. The tunnel, as well as the termina] 
yards, will be operated electrically. The suburban 
trains will be on the multiple unit system. The first 
of the six motor-driven air compressors having a 
capacity of 2200 cubic feet of air per minute at a pres- 
sure of 100 lb. per square inch is already installed and 
at work supplying the rock drills. When completed 
this tunnel will greatly relieve the congestion of traffic 
to and from the centre of the city to the northward. 
The population on the south shore of the St. Law- 
rence, however, is increasing so rapidly that two other 
tunnels under the St. Lawrence River have already 
been designed, and the plans have been submitted 
to the Dominion Department of Public Works, the 
approval of which must be obtained before any work 
can be commenced. One of these propositions con- 
templates a sub-aqueous tunnel from Place d’Armes 
to Longueuil, while the other proposes the crossing 
under the St. Lawrence near the site of Victoria 
Bridge. Nothing will be done towards construction 
on either of the latter two schemes until after the 
Government has dealt with the proposals. The esti- 
mated cost of the Canadian Northern tunnel and ter- 
mini is given as 3,000,000 dols., while the Longueuil 
project is estimated to cost 8,500,000 dols. The 
estimate on the third proposal is 15,000,000 dols. 
The Government has been asked to guarantee the 
bonds for the last two amounts named. 


Wireless Telegraphy on German Ships. 


Ir was announced a short time after the 
Titanic disaster that new regulations were proposed 
for the purpose of introducing the compulsory installa- 
tion of wireless telegraphy apparatus on certain classes 
of German merchant ships. At a meeting of the 
** Seeberufsgenossenschaft ’’ these regulations have 
now been definitely passed, and only require the 
assent of the Imperial Insurance Office. The most 
important decision is to the effect that all passenger 
steamers carrying at least seventy-five persons 
including the crew must possess radio-telegraphic 
apparatus capable of transmitting messages to a dis- 
tance of at least 100 sea miles. The term “‘ passenger 
steamer ”’ is understood in the sense of the regulations 
to mean vessels fitted for carrying a minimum of 
twenty-five passengers. It is further provided that 
cargo steamers must possess wireless apparatus if 
they regularly carry more than sixty persons on board. 
The regulations do not apply to vessels in the North 
Sea, Baltic, Mediterranean, and Black Sea. It is 
stated that these provisions are not intended in any 
way to anticipate any decisions which may possibly 
be taken at the forthcoming International Conference 
respecting Safety at Sea. The German representa- 
tives have formulated principles which appear certain 
of acceptation at the Conference, in which case any 
further regulations which may be required will be 
issued in order to bring German legislation into accord 
with the decisions of the Conference. 


The French Navy. 


THE launching of the battleship Paris at 
Toulon with unusual ceremony in the presence of 
the members of the Municipal Council of Paris, had 
the desired effect of stimulating the popular imagina- 
tion and creating public interest in the navy. This 
interest hes been growing enormously of late, owing 
to the confidence inspired by the administration of 
M. Delcassé, who has worked wonders in the way of 
creating a navy that can be relied upon in the place 
of the miscellaneous assortment of ships that had 
been built by his predecessors. The Paris is the 
third Dreadnought of the “‘ Jean Bart ’’ class, and has 
the same dimensions ; that is to say, a length between 
perpendiculars of 165 m., beam 27 m., and draught 
8.85 m. Its displacement is 23,467 tons. The 
armament will consist of twelve guns of 305 mm., 
twenty-two of 138 mm., and four of 47 mm. Con- 
structed by the Chantiers de la Seyne, the Paris has 
only been nine months on the stocks, and this fully 
justifies the action of the Minister of Marine in having 
some of the battleships built in private yards, which 
have beaten the record of the arsenals in the rapidity 


with which the work has been carried out. The 


Minister, moreover, is doing his best to break through 
the slow-going traditions of the arsena's, and has 
just appointed an extra-Parliamentary Commission 
to go into the whole question of the organisation of 
shipyards and arsenals with a view of providing 
facilities for the rapid and economical execution of 
shipbuilding programmes in the future, 














Unity House. 

SEPTEMBER has provided us with a delight- 
ful labour comedy. Unity House, as everyone 
knows, is the headquarters of the Amalgamated 
Society of Railway Servants. In consequence of 
the Insurance Act a number of additional clerks 
were wanted to fill up cards.. Fourteen ex-railway 
men, all members of one branch or another of the 
Society, were engaged and set to work at 30s. a week. 
Against this payment they rebelled, asserting that 
the trades union rate for clerks is 35s. a week. When 
Unity House told them they were not regular clerks 
and were not worth more than they were getting, 
the fourteen replied it was not a question of worth 
but of standard wages, and as they could not get 
the extra 5s., out they went and proceeded to picket 
the head office of the trade union. Then Unity 
House advertised amongst all its branches for clerks 
at 35s. a week. A batch arrived and were met at 
the gate by the pickets, who succeeded in turning 
them back. Another batch arrived last week. 
Again the pickets met them, but out sallied officials 
of Unity House, including Mr. Williams himself, 
and fearful to record, one of the pickets was hustled, 
and there was, aceording to the daily reports, a 
little “‘scrap up,’’ which led to proceedings before 
a magistrate. We are told that the police arrived, 
but that their services were not required. It only 
needed them to make Unity House’s cup of bitterness 
full. The whole episode has served to show that a 
trade union behaves just like any ordinary employer 
under similar circumstances, with the exception that 
it has the power to be tyrannical which it does not 
hesitate to use. It expelled the fourteen instanter 
from its ranks when they rebelled, and an old and 
trusty servant who sympathised with them too 
actively was also dismissed. 


Tramways and the Motor Omnibus. 


A LITTLE while ago there was an outery 
that the competition of the electric tramways in the 
Metropolis had adversely affected the receipts on 
the suburban lines of the railway companies 
having termini in London. This competition 
was met successfully by the London, Brighton 
and South Coast Railway Company by means 
of electrification, and the consequent institu- 
tion of a faster and better service. Now there is 
another complaint. It was brought prominently 
before the public towards the end of the month 
at the eleventh annual conference of the Municipal 
Tramways Association, which was held at West Ham. 
The present complaint, which was not only referred 
to by the President of this Association in his opening 
address, but which may be said to have formed the 
keynote of the whole Conference, is that the tramways 
of the Metropolis are suffering unfair competition 
from motor omnibuses. It was pointed out that 
the tramways were not only costly to construct in 
themselves, but that frequently they hed also to 
bear a portion, at any rate, of the charges incurred 
for road widenings, and—and this is where the 
shoe pinched hardest—had, in addition, to pay 
rates. The motor omnibuses, on the other hand, 
have not got this expense, and have nothing to pay 
for road widenings. Moreover, tramways can only 
be run along roads which Local Authorities and 
Parliament. give their sanction, while the omnibuses 
can choose any route they like which the police will 
sanction. It was admitted that the omnibus com- 
panies paid the petrol tax, but it was pointed out 
that a large proportion of the money raised was 
diverted from the Metropolis by the Road Board 
for use in other parts of the country. The position 
is interesting. The tramway authorities urge that 
the motor omnibus companies should be compelled 
to contribute more to the upkeep of the roads they 
use, and there would appear to be a good deal of 
reason in this proposal. But, on the other hand, 
the shareholders in these companies, who went through 
a distinctly hard time before success was achieved, 
will certainly rigorously oppose the imposition of a 
heavy burden on them now that they have begun to 
enjoy the fruits of their persevering enterprise. 


The League of German Architects and Engi- 
neers. 

Tuis League, which consists of forty-four 
associations and 9600 members and has been in exist- 
ence for the last forty years, has just held its twentieth 
conference at Munich. Among other subjects, a 
discussion took place on the position of architects 
and engineers in State and municipal administrations, 
in which the desire was expressed that greater use 
should be made of technically educated men by 
making it easier for them to enter public positions. 
It was stated that the instruction given in technical 
high schools did not properly prepare students for 





— 


administrative practice, and that this could pe 
improved by generalising technical studies to a greater 
extent and by instituting suitable training at the ter. 
mination of the period of study in the technica] high 
schools. An instructive address was delivered on the 
subject of the exploitation of Bavarian wate: power 
and on the Leitzach power station near Mies)ach jp 
Upper Bavaria, a new station which will be able to 
supply 22,000 horse-power in May next, of which the 
town of Munich has already secured 6000 kilowatts, 
The ‘‘ Deutches Museum ”’ was visited, a building in 
course of construction, which will contain nuineroys 
objects demonstrating the development of engineer. 
ing science. It will further possess laboratories, 
workshops, &c., and lecture rooms holding 2(\\( per- 
sons. The entire museum will occupy a space of 
12,000 square metres. The conference was 
brated by the publication of a volume by the Bavarian 
section of the League illustrative of the town of 
Munich and its edifices, giving a very complete and 
exhaustive history of building in that city. 


cele- 


London Docks. 


Ir will be recalled that in January, 1911, 
Lord Devonport, chairman of the Port of London 
Authority, in reviewing the whole position of the port, 
ivided a programme for its improvement into three 
parts. In the first were urgent works ; in the second, 
works contingent on the completion of the urgent 
works ; and in the third, works to provide against 
the anticipated great expansion of the trade of the 
port. The Authority has not been long in adopting 
Lord Devonport’s recommendations, and last week 
contracts for the urgent work were accepted. These 
improvements, which are to be put in hand at once, 
include the widening of the main entrances to the 
London Docks, the West India Docks and the East 
India Docks. In the first-named, also, an enlarge- 
ment of a jetty in the western dock is provided for, 
whilst amongst the works connected with the second 
a new dry dock is included. More important is 
the construction of two entirely new docks of large 
size, one—a wet dock—parallel to the Albert Dock, 
and close to it, to be known as the South Albert, 
and the other a graving dock. Of these, the first 
will have an area of about 65 acres and a depth of 
38ft., and will be entered by a lock 800ft. long and 
100ft. wide. The second will at first be only 650ft. 
long, but it is to be so constructed that it may without 
difficulty be lengthened another 150ft. Its entrance 
will be “100ft. wide and its depth over blocks 35it. 
A pontoon landing stage is also to be erected at 
Tilbury. These works with various smaller items 
involve an outlay of no less than £2,350,000, but 
they represent only a small portion of the total 
scheme, which, it is anticipated, will cost not less 
than £14,000,000. 


Paris Trams and Motor Omnibuses. 

AFTER an experience of six years it is 
generally admitted that the motor omnibuses have 
given ample proof of their value as a means of public 
transport in Paris. This is one of the rare examples 
where public service has benefited from a monopoly. 
If it were not for the considerable resources behind 
the company, it is doubtful whether there could have 
been such continuity of experiment, perfect organisa- 
tion and the accumulation of such valuable experi- 
ence which have allowed of the evolution of a type of 
vehicle that is giving general satisfaction to Parisians. 
It is true that the monopoly has been stimulated by 
the competition of the Metropolitan. An improved 
type of single-deck omnibus is now running. It 
is rapid and comfortable, while the vehicles run at 
sufficiently short intervals to allow of the public 
getting to any part of Paris without undue loss of 
time. In a word, the motor omnibus is as popular 
as the Metropolitan, and now that it has proved its 
adaptability to varying conditions of traffic, the com- 
pany is obliged to proceed with the costly laying down 
of electric tramlines to replace the steam, compressed 
air and electric storage trams which are now hope- 
lessly out of date. The contracts for this work were 
given out at a time when the motor omnibus was 
still on trial, and it was not deemed prudent to rely 
too much upon this type of vehicle ; but there is & 
general impression that had the company been able 
to delay the contracts for a year or two, much of the 
huge capital now being sunk in electric tramlines 
would have been more economically employed in 
creating services of motor omnibuses. 


German Industrial Anniversaries. 


DuRiInG the month two important German 
firms have celebrated their seventy-fifth anniversa'y, 
namely, the engineering works of Borsig, in Berlin, and 
the Schichau Shipbuilding Works in Elbing. The 
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history of these two firms is very similar to that of the 
Krupp Works, the centenary of which was celebrated 
in August. All three began in humble circumstances, 
and by dint of hard work, assisted by the steady 
economic development of Germany since the middle 
of last century, have attained leading positions in 
their respective branches of industry. August Borsig, 
who was born in 1804, started in 1837 a small factory 
for the production of cast iron, and the construction 
f various kinds of machinery. It was not until 
some years later that he began to make a speciality. 
of the construction of locomotives and entered into 
competition with the English builders who at that 
Sime controlled the market in this branch of work. 
At the end of 1905 the firm had constructed, in addi- 
tion to multitudinous products of other kinds, a total 
of 6000 locomotives, of which over 1500 had been 
supplied to foreign countries, and it now employs 
in its two works about 13,000 persons. The Schichau 
Shipbuilding Works has had a precisely similar 
development. It began in the same year and was 
devoted to the same class of products until 1873 
when its attention was turned towards the con- 
struction of torpedo boats. For very many years 
it practically held the monopoly for torpedo boats 
in Germany. In 1891 the Schitchau Shipbuilding 
Yard at Dantzig was opened. At the present time 
this is the largest shipbuilding firm in Germany that 
is still in private hands, and the number of its work- 
people has increased from 500 in 1870 to about 8000. 


0 


The Military Aviation Accidents. 

On Friday, the 6th of the month, a French 
Deperdussin monoplane: belonging to the Royal 
Flying Corps set out from Wallingford, near Hitchin, 
to effect a reconnaissance in connection with the Army 
manceuvres. After a flight of about three-quarters 
of an hour in duration, and on the homeward journey, 
the machine was passing close to Graveley when a 
loud report was heard from it. A wing appeared to 
crumple up, and from a height of about 400ft. the 
machine dropped like a dead weight to the earth. 
The pilot, Captain Hamilton, and the observer, 
Second-Lieutenant Wyness-Stuart, were instantly 
killed. Four days later, on Tuesday, the 10th, a 








of the suspended matter and 45 per cent. of the organic 
matter in solution, while the filtered water is not to 
take up more than .035 grains of lead in solution per 
gallon after being in contact continuously with new 
lead during a period of twenty-four hours, and is to 
have no deleterious action whatever on iron, steel, 
or cast iron pipes. 


The Loss of the German Torpedo Boat G.171. 

On the 14th of September during the 
manceuvres of the third squadron (reserve) and the 
second torpedo boat flotilla of the German Navy near 
Heligoland, the battleship Ziahringen came into such 
violent contact with the seagoing torpedo boat G. 171 
that the latter was broken into two separate parts 
and immediately began to sink. The stern, which 
was considtrably the smaller of the two parts, sank 
in about two minutes, while the rest of the boat 
remained afloat for about a quarter of an hour. The 
crew consisted of eighty-two men, of whom seven 
lost their lives while another was seriously injured. 
The G. 171 was built in 1909 at the Germania Dock- 
yards at Kiel and was fitted with Parsons turbines. 
At the time of construction she was the swiftest boat 
in the German Navy, having attained a maximum 
speed of 34.6 knots at the trial trip. This record was, 
however, broken in 1911 by the torpedo boat G. 194. 
The G. 171 formed, together with four sister boats, 
the fourth half flotilla, which, together with the third 
half flotilla, form the second (reserve) torpedo boat 
flotilla. This accident brings to mind an exactly 
similar case which took place in 1905, when the tor- 
pedo boat 8S. 126 was rammed by the cruiser Undine. 


The Ditton Railway Accident. 

THE most serious railway accident for many 
years occurred at Ditton Junction, a station on the 
London and North-Western Railway, between Crewe 
and Liverpool on the 17th of the month. A train 
of nine vehicles travelling from Chester was. derailed 
in the station with the result that the driver and fire- 
man and thirteen passengers were killed whilst many 
more were injured. There is no mystery about the 
derailment. A-thouseand yards from the station the 





THE ADAMELLO HYDRO-ELECTRIC PLANT. 
(By our Italian Correspondent.) 
No, IIl.* 
ISOLA POWER STATION AND CEDEGOLO HEAD-RACE 
AND PENSTOCK PLANT. 

THE Isola Power Station lies close up against the 
mountain side. It is a long, low building 63m. by 
12-5m. broad, and opens laterally on to another 
of smaller dimensions containing some auxiliary 
machinery and having an upper fleor to which access 
is given by a double flight of stairs. The switchboard 
arrangements, naturally of a simple kind, since 
Isola merely generates the current at 12,000 volts 


| and transmits it to Cedegolo, are disposed on this floor, 

















| Fig. 24—GOVERNOR OF 6500-H.P. PELTON WHEEL TURBINE 


| . . . - . . . 
| driver received an intimation by signal in the usual | 
| | . . . 

| which is raised about 4 m. from the ground, and from 


Bristol monoplane, also belonging to the Royal Flying 
Corps, left Salisbury to reach the manceuvres area 
round Oxford. After a fast flight the machine had | 


| way that his train would be switched from the fast | ¥C?! 2 
ito the slow line at the junction. He should have | Sa oe ae ee — a 
tos : 2 | ism in the machinery hall beneath. Space has been 

instantly slackened speed so as not to pass the points | Jeft for seven complete groups, which, in fact, will be 
practically completed its journey, when, over Wolver- | at more than fifteen miles an hour. For some reason running before long, but at present five only are 
cote, it was seen to swerve, a loud report was heard | which can now never be known he failed to do so, and | installed, together with a 500 horse-power three-phase 
from it, a wing crumpled up and the monoplane | the train reached the cross-over at a speed of probably | motor-driven exciter and a 550 horse-power exciter 
dropped precipitously to earth. The pilot, Second- 


| between forty and forty-five miles per hour. The conse- | turbine making 630 revolutions. 

Lieutenant Hotchkiss, and the observer, Lieutenant | quence was that the wheels on one side of the engine | The five impulse turbines of the Pelton wheel type 
Bettington, were killed instantly. These two disasters, | mounted the vee, on which a distinct mark can be | —Figs. 26 and Supplement— ‘by Messrs. Escher, Wyss 
so similar in their main features and occurring so | seen, and the locomotive leaving the road dashed into | and Co., of Ziirich, are of 6500 horse-power each, and 
close to one another in point of time, made a great | the pier of an overbridge and was completely wrecked. le besonomcarsihecselap guanine tsactironte see Brin erm 
impression on public opinion, and have led many | The train broke loose from the tender, but after travel- net Cnt oe PERI PP Pt — 

5 A * fa | si ? | to the casing and the two massive bearings in which the 
to revise their estimate of the safety of modern ling a short distance more or less on the proper road | Siemens-Martin steel turbine shaft runs, the governor 
aeroplanes. The War-office took prompt action, | struck another pier of the bridge, and the first five 
and placed a temporary ban on the use of monoplanes | vehicles, of which two were horse boxes, became a | 


| 
| 
| 
| 
| 





—Fig. 24—and the dashpot of the pressure regulator. 
for military purposes. That both machines were 


monoplanes and that both had gone through the 
military aeroplane competitions during the previous 
month are certainly points worthy of notice. The 
first fact has, as we have said, been attended to, 
but the second is apparently regarded as a coincidence. 
Both accidents, however, seem almost certainly 
to have been due to the failure of part of the 
engine mechanism. It seems reasonable to suggest 
that the fatigue of aeroplane and aeronautical engine 
parts may possibly be worthy of some investigation. 


A Large Mechanical Filtration Plant. 


A LARGE mechanical filtration plant for 
dealing with the supply of water to Ashton-under- 
Lyne, Stalybridge, and Dukinfield was formally 
opened during the month, though part of it has been 
m operation for some time. These districts have an 
ample supply of water at their command, but unfor- 
tunately the gathering grounds contain much peat, 
So that the raw water is not only discoloured but has a 
considerable solvent effect on lead pipes. The latter 
feature used to be counteracted by the addition of a 
neutralising reagent, but the discolouration and 
turbidity remained. Some three years ago an experi- 
mental plant comprising three mechanical filters 
Supplied by Mather and Platt was laid down. This 
plant, which was designed to deal with a maximum 
quantity of 432,000 gallons of water per day, was found 
to be so successful that it was decided to instal 
mechanical filters to deal with a total quantity of 
5,325,000 gallons in twenty-four hours. The plant 
is divided into two parts, each comprising eighteen 
Mather and Platt pressure filters. Prior to filtration 
the water is treated with alumino-ferric and carbonate 
of lime and the whole plant is to be worked by the 
contractors for a period of twelve months under a 
most stringent guarantee. Thus, 95 per cent. of the 
discolouration is to be removed as well as 95 per cent. 





confused mass in the bridge opening. To complete | 


the destruction fire broke out from causes which have 


not yet been explained, and Colonel Yorke’s report | 


upon it is awaited with no little interest. Two of the 
coaches were lighted by electricity, the remainder by 
gas. It remains to be seen whether the latter was 
responsible or not. The views of the Board of Trade 


on the gas lighting of trains have been often expressed, | 
and it is not improbable that this accident will be | 


used as another lever for its dislodgment. 


The New Bridge at Holtenau. 

THE new road bridge over the Kaiser 
Wilhelm Canal at Holtenau the construction of which, 
has recently been concluded, forms an important part 
of the great extension works at present taking place 
on the Canal. This bridge, which was opened on the 
28th of the month by Princess Henry of Prussia, is 


situated at a short distance from the road and rail- | 
way bridge of Levensau and serves to form a connec- | 
tion for foot passengers and road traffic between | 


Kiel and the districts lying to the north of the canal. 
It constitutes a very considerable improvement on 
the old pontoon swing bridge which it replaces, as it 
is raised to a height of nearly 46 yards above the sur- 


and road bridges at Griinental and Levensau, thus 
permitting the passage of the loftiest ships. It has 
a clear length of 147 yards, which perhaps appears 
excessive in view of the fact that the width of the 
canal after the extension has’ been carried out will be 
only 101} yards on the surface of the water and 
48 yards at the bottom. This length, however, has 
been chosen so as to render it possible to widen the 


canal still further should this subsequently prove | 


necessary. For the same reason the bridge has not 


been built in the usual arch form, and is made entirely | was : 
| outside diameter of the runner, which is 3 m., gives the 


of iron girders without any towers or other architec- 
tural structures. 

















° . . | Fig. 25—RUNNER OF 6500-H.P. PELTON WHEEL TURBINE 
face of the water, 7.e., the same height as the railway | 


The perfect regulation of the turbines represented the 


| principal problem to be solved by the designer, in 


view of the damage that might accrue to the already 
highly tried pipe line by any sudden rises of pressure, 
and the excessive wear and tear of the machinery, 
subjected, as it is, to a single jet of about 80mm. 
diameter, with a spouting velocity of 135m. per se- 
cond. It was decided, in the first place, to construct 
the runner—Fig. 25—-with a heavy rim, in order that 
its action as a fly-wheel should in itself alleviate the 
danger to a certain extent, while, for the speed, the 
low velocity of 420 revolutions was chosen. The 
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37-5 \ 3000 
of the jet, the lateral discharge of which is taken by 
trough-like iron guards, and a large pitch was given to 
the buckets, which, made of the finest cast steel, 
polished like mirrors, and with razor-like cutting edges, 
are dovetailed and bolted to the runner. 
though securing absolute immobility and consequent 
security, naturally presents the disadvantage of a 


} to the diameter 


good working ratio of 


long operation should the changing of a bucket | 


become necessary, but, on the other hand, the effect 
of a bolt working loose would be so disastrous that it 
has been considered wiser to sacrifice minor considera- 
tions to prudence. 


This system, | 


— 


| For small variations therefore the movements of the | thereby the effective output of the turbine, yiz 
| automatic pressure oil regulator are communicated | the power transmitted at the coupling flange to the 
_to the needle only, and are compensated by the | generator. To ascertain the quantity of water : 
passage of oil through the adjustable diaphragm of | Cipoletti ‘“‘ overflow weir ”’ 3003 mm. broad was aaa 
the dashpot. In the other case, however, since the while for the head three very accurate pressure 
length of the piston stroke of the dashpot cylinder | gauges were arranged in different places, their coy. 
becomes too long to permit of a sufficiently quick flow | rection factors having been previously checked. 

An exhaust tank 3m. deep, which serves 


of oil through the diaphragm from the upper to the | also as 
lower end, the dashpot is lifted, and the servo-motor | water cushion, lies beneath the turbines, a)! the 
raises the connecting-rod of the deflecting nozzle, volume of water is automatically registered by a 
| thereby deviating the jet from the buckets. /meter as it flows by to swell the head-r»:< of 


The efficiency curve of the turbines made when | the lower plant at Cedegolo, where the energy vene. 
they were first set up in 1910 reached 80 per cent. at | rated at 12,000 volts in this station is stepped «ip to 


the minimum load of 2000 horse-power, while the | 72,000 volts. 
The alternators, of the fixed armature typ> and 


excited by the two dynamos already ment' ned, 
are three-phase, 42 periods, 10,000-12,000 olts, 











420 revolutions, and are direct-coupled to th. tur. 





Fig. 29—IRON GUARDS FOR TURBINE DISCHARCE 








Fig. 26-6500 HORSc-POWER PELTON WHEEL TURBINE 


The nozzle is of the deflecting type, and the peculiar | 
variation has been patented by Herr Zédel, director | 
It is linked up with the | 7200 horse-power, which was arrived at without the 


of Messrs. Escher, Wyss. 


automatic governor in such a way that any sudden | 


bines. They were constructed by the Tecnomasio 
Italiano of Milan, as, indeed, was all the electrical 
plant in the Isola station. The rotor is built up of 
| Siemens-Martin laminated plates. The poles are 
maximum value of 88 per cent. with 5500 horse-power | dovetailed into these plates and fixed in their places 
decreased very slightly for the maximum load of | by wedges to ensure greater rigidity. They are 
of cast steel, so that the metal in the lower part, 


jets being full open. The importance of securing | where the stress is naturally greatest, should be of a 





reduction of load causes it to swing down from its | results of this description may be gathered from the 
line of impingement on the buckets and to discharge | fact that a calculation based on the storage capacity 
against an iron guard, which turns the water into the | of the Lago d’Arno at 30,000,000 cubic metres, 
tail-race. The pear-shaped needle, which is of nickel | the average head at 910 m., and a return of 4 centimes 
steel, as is also the lip of the nozzle, then advances | per kilowatt-hour, gives an additional gain of more 
slowly along the axis of this latter, in obedience to the | than £1100 per year for each per cent. in the efficiency 
regulator, thus controlling the jet, while the nozzle | of the turbines. The satisfactory working of the ma- 
resumes its normal position. Advantages over both | chines was further proved on May 24th last in the tests 
the auxiliary outlet pressure regulator and the ordi- ' for the adjudging of the premium to be paid to the con- 


specially compact nature, this fact being tested by 
drilling a small hole in each pole before allowing it to 
pass. The advantage of this system over that of 
casting the rotor in one piece withits poles is, of course, 
the greater facility afforded for detecting and remedy- 
ing an imperfection in a part which, by a fault, might 
jeopardise the whole. The efficiency of the alterna- 
tors at full load is 95-5 per cent. with cos ¢ l 
and 95 per cent. with cos ¢ = 0-8. 7 = 
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Fig. 27—-TURBINE EFFICIENCY CURVES 


nary jet deflector are claimed for this plan, both in the 
lessening of the shock and in economy of water. 
It has certainly given satisfaction at Adamello when 
running under heavy loads. 

The automatic pressure oil regulator working at 
15 atmospheres is of a type which has been adopted 
by the constructing firm for some years. Its con- | 
nection with the regulating needle comes into action 
for small load variations, while that with the deflect- 
ing nozzie is used for sudden closing, and these two 
parts of the mechanism are rendered independent 
one of another, the levers of the needle being so 
arranged that the gear follows the swing. of the nozzle | 
and the position of the needle remains unaffected. ' 


| was ascertained by 2 watt meters checked precisely 
| by 3 ammeters and 2 volt meters, the kilowatts agreeing 


Fig. 28—TURBINE EFFICIENCY CURVE 


The exciters are of the high-speed type, with tong 
commutators reinforced with three steel rings. ‘lhe 
frames carry six principal and six auxiliary ;po'es- 
The three-phase generators are connected each w th 
three conductors leading directly to six bus bars 
disposed in a ring, which is divided into various 
sections by single-pole isolating switches, and fi." 
which start three triple conductors with triple-pole 
oil break switches for the mains. An auxiliary =°t 
of three bus bars is also reserved for testing purpo 
Another cable from the main bus bars goes to t'e 
transformers of the induction regulators, w!.'le 
another is used for the three three-phase transform’. 
which reduce the pressure from 12,000 volts to °” 


structors. The results are shown by the diagrams, Figs. 
27 and 28, which are of an accuracy seldom attainable 
in practical trials, for the. load and discharge were 
almost perfectly constant. The loading of the tur- 
bine was effected by direct coupling to the three-phase 
generator, which, in its turn, delivered the electrical 
power produced to a water resistance. The output 


Si 


with the kilovolt-ampéres, since the load factor was, 
naturally, with an inductionless circuit, cos ¢= 1 
To the generator output thus ascertained the 
mechanical and electrical losses for the corre- 
sponding loads were added each time, obtaining 
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Fig. 30—BALANCING RESERVOIR-ON THE ADAME TORRENT—EMPTY 





Fig. 31I—-BALANCING 





RESERVOIR ON THE ADAME TORRENT—FULL 











Fiz. 32—CEDEGOLO BALANCING RESERVOIR UNDER CONSTRUCTION 


volts for lighting and other purposes. The exciter 
circuit extends from the dynamo to a single-pole 
circuit breaker, and so to two pairs of bus bars, 
from which the wires branch off to the various alter- 
nator rheostats, and also those for the supply of the 




















magnets for the switching out, which has the advan- 
tage in economy of energy over the purely electrically 
driven system. A spiral spring of tough steel is 
extended by the motor, which is automatically put 
into circuit each time that the spring is unwound 
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Fig. 34—PLAN AND DETAILS OF THE CEDEGOLO BALANCING RESERVOIR 


Current to the motors of the electrical control appara- | 


tus of the triple-pole current breakers. 


he triple-pole oil break switches are of the electrical | 
remote control type, and are so arranged as to allow | 


the throwing in ‘or out of gear of the alternators on 
the bars. 


combination plan of alittle electric motor and electro- 


The circuit breakers are worked on a/| 


through the operation of the circuit breaker, and has 
| the current also automatically interrupted when the 
spring has acquired the necessary tension. The 
electro-magnets serve to release two little pawls, 
| which hold the spring in the position of maximum 
tension, and which are set afresh on the loosening of the 
‘spring. An indication as to whether the circuit 


Fig. 33—-THE COMPLETED CEDEGOLO BALANCING RESERVOIR 


| breaker is in or out of gear is afforded by the lighting- 
| up of two small coloured lamps by means of‘a contact 
| on the switchboard, and, as the working is determined 
| by the mechanical action of the spiral spring, the 
| opening and closing is effected with great rapidity. 
| Another advantage claimed for this system over the 
| purely electrically driven one is that the spring in 
| tension has nothing to do with the rapidity of the 
working of the circuit breaker, and, as only one small 
| battery of accumulators is required, a considerable 
| economy is effected in electric energy. 
| Lightning arresters of the Wurtz type protect 
|the mains against lightning and excess voltages 
| due to other causes. The station is provided with a 
| storage battery, which is charged by a three-phase 
motor generator and booster. It is connected in 
parallel] with the exciters, so as to act as a stand-by 
|in ease of the temporary stoppage of one of these. 
Passing out of the power-house on to the level space 
dotted with the houses of the workpeople and staff, 
we see before us the interesting network of canals, 
with their overflows and sluices constituting the 
junction of the various water sources which go to 
make up the pressure channel of the Cedegolo plant. 
The tail race water of the Isola turbines discharges, 
as has been said, from a point in the centre of 
the station—see Article I., Fig. 6, page 294—passes 
into a measuring channel and overflow weir, and 
unites with the lower head-race at the same place, 
at the south-west corner of the Isola machinery 
hall, at which it receives the combined waters of the 
Salarno and Adamé torrents, and a few yards above 
the juncture with the Poia d’Arno. From this spot 
onward the three affluents of the Poglia are united in 
a single channel with a breadth of 1-80m. and a 
depth of water of 1:60m., which descends on a 
2 per cent. gradient along the side of the mountain 
and across the water-shed between the Poglia and 
the Oglio for 4495 m.—see Article I., Fig. 1, page 
293—-with an overflow about midway. It flows 
|partly in an open channel marle of stones and 
| hydraulic cement or moulded in concrete with Portland 
| cement lining, and with an outside wall 70 em. thick, 
but more than half its course is in five tunnels, after 
the last of which it passes through a rubbish and ice 
grating and discharges into the penstock chamber 
and balancing reservoir at the head of the pipe run 
of 1078-85 m. long. This represents a head of from 











352 THE ENGINEER Ocr. 4, 191y 





467-28 m. 
Station. 


to 474-36m. at 


the Cedegolo Central 


The system of harnessing—see the map in the first 


article—is an ingenious one. 


The Adamé and Poia 


d’Arno torrents, which flow down from the Adamello 


Portland cement lining for 1563 m., of which more 


than 600m. runs through natural tunnels and the | 


rest through artificial tunnels or open trench on a 
downward gradient of 1-5 per cent. to 2 per cent. 
The canal, which is 
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Fig. 35—DETAILS 


glacier close to the Isola Power-house, and on opposite 
sides of it, have solid dams 2-50 m. broad and 
2m. high built across them. These rest on concrete 


foundations sunk 1m. into the bed of the stream, 





OF REINFORCEMENT OF THE BALANCING RESERVOIR 


1-50 m., and has a normal depth of water of 1-60 m., 
follows the left bank of the natural torrent, passes 
under the high road, pierces through the water-shed 
between the Salarno and the Poglia, and, skirting 


with two inlet sluices on the left bank—see Figs. 30 | the right bank of the latter, runs in an opposite 








Fig. 36—PIPE LINE FROM BALANCING RESERVOIR 


and 3l1—for each weir and wooden hand-operated 
sluice gates. In the case of the Salarno torrent, 
which it was necessary to tap at a sufficient altitude 
to enable it to be constructed parallel to the Poglia 
torrent into which it naturally flows, the village of 








ystogigeer 





Fig. 37—TROLLEY LINE FROM CEDEGOLO ‘POWER STATION | Open trench, almost up to the village of Isola. 
| this point it is led across the Adamé torrent 


Here a | bridge, receives the branch conduit from that stream, 


Fresine was chosen as the place of departure. 


| 


direction to it, partly through tunnel and partly in 


2-25 m. wide, narrowing down to | 


| Poia d’Arno, and forming, together with them, 
the head race for Cedegolo, which ends its course in g 
curved double partition chamber 3-40m. wide 
made of reinforced concrete, with the two walls tied 
together and furnished with six sluices 2m. high 
and 1-20 m. broad, opening at will into the balancing 
reservoir on the one hand or the penstock chainber 
on the other, and capable, besides, of furnishing a 
means of communication between the two. 

The balancing reservoir—Figs. 32, 33, 34 and 35-— 
containing 19,948 cubic metres of water and capable 
by itself of supplying the Cedegolo turbines with 
3-7 cubic metres for two hours in case of the necessity 
arising for temporarily cutting off the head race, 
is of extremely interesting construction, the vertical] 
component of the static pressure being used to pin 
the walls to their foundations. Built as it is in the 
only available space, a narrow natural step on the 
steep slope, every foot lost in the thickness of the 
outer wall towards the valley represented so much 
more expensive cutting into the mountain side, 
or otherwise the erection of a wall of the usual trj- 
angular section of impractical height and width of 
base. Another difficulty consisted in the uneven 
nature,of the rock bed, broken as it was into broad 
fissures. The use of masonry was therefore discarded, 
and Ing. Damioli, of Milan, specialist in concrete 
construction, designed a reservoir in reinforced 
cement having a light vertical outside wall of only 
15 em. to 40 em. thickness from the top to the bottom, 
and resting in part on the rock foundations and in 
part on three arches over the fissures, one of which 
is 8m. broad and two 5m. By this method, 
not only has an economy been effected, but also 
a considerable gain in the capacity of the reservoir, 
This has a surface area of 2100 square metres, and the 
bottom is made of brickwork with a lining of concrete, 
and sloped down towards the partition sluice, which 
divides the reservoir from, the penstock chamber, 





Fig 38—THE PIPE LINE AT CEDEGOLO 
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A separate bottom discharge serves for its cleaning 
or for taking off the water which leaks through the 
sluice gates, in case the reservoir should be run dry 
for repairs. It is enclosed towards the mountain by 
the natural rock lined up to a height of 2°80 m. 


' with stone, while towards the valley is the wall of 
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reinforced concrete above referred to. This is 
7-70 m. high, and is composed of an outer dyke and 
an inner skin having a space of 4m. between them, 
and being tied together horizontally and vertically 
by perforated partitions, through which the water 
circulates freely, entering through holes in the inner 
wall. The result is a number of cells, 3m. by 4 m. by 
9-35m., made water-tight by means of cement 
plaster coated on sheet iron and disposed in three 
tiers with a total water capacity of 3948 cubic metres, 
thus increasing by that amount the 16,000 cubic 
metres in the actual reservoir and pinning the dam 
to its own foundations, which are only 65 cm. in depth. 
The design is based on the supposition of an imaginary 
dyke of these dimensions and construction cut into 
sections of 1m. Each section in that case would 
be endowed with a resistance independent of the 
adjacent section, and the total resistance would in 
no wise be influenced by the cracks or contractions 
of the materials. These, in fact, were courted by 
leaving the reservoir empty during the first winter, 
which proved an exceptionally severe one. The 
consequent cracks, of which there were only five, 
were caulked in the spring with an elastic tar com- 
pound and cemented over, and from that time no others 
have occurred. No expansion devices were used, 
on account of the varied nature of the foundations, 
which consist partly in bed rock, partly in masonry, 
and are partly on arches. The length of the wall is 
130m., and about 100 days were employed in its 
construction. 

The penstock chamber, into which the reservoir 
may be discharged as above stated, measures 10-85 m. 
long by 5:25m. broad by 10m. in depth. It has a 
concrete bottom resting on rock foundation, and an 
outside wall of 2m. to 5-50m. broad from top to 
bottom, in which latter part, protected by an iron 
rubbish screen, is immersed the first length of the 
three pipes of the penstock run made by the Officine 
Meccaniche Togni, of Brescia, whose name is asso- 
ciated with most of the high-pressure conduits laid in 
Italy. Of the three pipes, of which the run will 
soon consist, two are at present laid, the first length 
of the third already mentioned as embedded with the 
others in the wall of the penstock chamber being now 
closed with a blind flange. These two are furnished 
at the upper extremity with air shafts 50 cm. diameter 
and 10m. high, or 1m. above the maximum water 
level of the chamber, and are made in three diameters 
of 1030 mm., 900 mm., and 835 mm., each of which 
sizes is maintained for about 300m. They are of 
Siemens-Martin boiler plate steel with 24 per cent. 
elongation and 3& kilos. to 40 kilos. per square milli- 
metre breaking strain, welded by the autogenous 
water gas process. The thickness varies from 13 mm. 
to 26mm. for the welded pipes, and from 5 mm. to 
16mm. for the riveted pipes, which have lapped 
joints double-riveted longitudinally and single-riveted 
circumferentially. The latter joints are, in fact, 
all riveted with the exception of those of the 
distributing pipes, where they are flanged. For 
connections the conical joint is used in the 1030 mm. 
and 900mm. sizes, while in the pipes of 825 mm. 
three successive lengths are riveted internally, each 
to the one above it. The expansion joints are of 
the stuffing-box pattern, with greased hemp packing, 
and calculated for a maximum variation of about 
40 deg. between the minimum temperature and that 
at the time when they were fitted. The manholes, 
of which there are eleven, are made some in cast 
steel and others in stamped sheet with an elliptic 
opening of 300mm. to 400 mm., and are kept auto- 
inatically water-tight by the internal pressure. 
A water-tight trap door at the bottom end of the 
conduit, just before the distributing pipe valves are 
reached, permits discharge into a pipe communicating 
with the waste conduit under the Central Power 
Station. 


The bed way is almost entirely cut out of the rock, 
and in the channel thus formed the pipes are laid, 
resting on iron brackets embedded in masonry piers, 
the penstock ‘run. being, planimetrically speaking, 
absolutely rectilineal throughout its length, but 
‘ livided into thirteen different levels, according to the 
inequalities of the ground, Fig. 36. At the points where 
these levels change there are anchorages in masonry 
and cement reinforced by iron bands and of various 
sizes and designs, according as their office be that of 
resisting the water thrust, supporting the weight 
of the pipes, and correcting the expansion stress 
caused by variations of temperature, or counteract- 
ig the tendency of the conduit to lift, owing to 
internal pressure. 


The trolley line—Fig. 37—which runs parallel 
to the ‘pressure conduit, has a 50cm. gauge, and is 
ade like that’ at Isola by Ceretti and Tanfani, of 
Milan, but, unlike the upper plant, is on the ascending 
a descending principal, with a crossing of 60m. 
ong on the half-way ground where the conveyances 
meet and pass. It has a total length on the incline 
of 1056-26 m., and is 926-66m. on the horizontal, 
Siving a medium gradient of 52 per cent. The maxi- 
mum incline is, however, 93 per cent. The 25mm. 
nie rapes to whose ends the trolleys are attached, 
- EH prion strain of 74 tons, but the maximum 
bi a ihe is 5 tons. A 60 horse-power electric 
vou 1e engine-house by the balancing reservoir, 
6 ee © apparatus, which is capable of imparting 

e trolleys speeds according to the load, and’has a 





double system of brakes manceuvred by hand and by 
electro-magnet. 

The distributing pipes—Fig. 38—38-85m. long, 
form a prolongation of the double penstock run, 
and are therefore as yet only two in number. They 
are laid parallel to the front of the Cedegolo machinery 
hall, and 1m. lower than the floor in a concrete 
trench 6-60 m. broad, having the space prepared for 
the third pipe. Divided into lengths of welded 
piping, 825mm. diameter and 26mm. thick, with 
flange joints and countersunk india-rubber washers, 
they are furnished with hydraulically operated cut-off 
valves in cast steel of 800mm. diameter, and give 
water to the turbine feeders—of which there are five 
for the present—made of weld steel, 450 mm. in dia- 
meter, and to a sixth feed pipe of 250 mm. diameter 
for the exciter, which is fed, as required, from either 
of the distributing pipes. 

The penstock run, which utilises a fall of 470 m., 
and which in its course crosses four parish roads 
and two paths, was laid in its entire length of nearly 
1100 m., including the distributing pipes, in less than 
six months by working simultaneously at four 
different points, and was tried first by admitting the 
water to the height of 200m., so as to give time 
for the anchorages to set properly, and then by sub- 
jecting the pipes to the ordinary hydraulic tests. . 





INSTITUTE OF METALS. 
No. I. 


THE autumn meeting of the Institute of Metals was 
held in London on Wednesday and Thursday, Sep- 
tember 25th and 26th, under the presidency of Pro- 
fessor W. Gowland, F.R.S 

In opening the proceedings the President explained 
that the Council regretted their inability to arrange 
for the meeting to be held in one of the centres of 
industrial] activity ; hence it had to be held in London, 
which was of somewhat secondary importance from 
the point of view of the interests of the Institute. 
Referring to the membership, he pointed out that 
this was now 600, a very gratifying condition of affairs 
after an existence of only four years. The work of 
the Corrosion Committee, he said, was proceeding 
satisfactorily, although slowly, but it could readily 
be realised that experimental work of the character 
in hand could not be hastily carried out. 

Proceeding, Professor Gowland then announced 
that, acting under medical advice, he was compelled 
to relinquish the presidential duties, and that Pro- 
fessor A. K. Huntington had been nominated by the 
Council to fill his place. He also reported the 
resignation: of Mr. Milton from the Council, who was 
to be succeeded by Sir William Smith. 

A resolution of regret at the cause of the President’s 
resignation was carried by the meeting on the proposal 
of Sir William White. 

Two papers by Professor H. C. H. Carpenter 
on ‘The Structural Resolution of the Pure 
Copper-Zinec gs Constituent into a + y” and 
‘** The Effect of other Metals on the Structure of the s 
Constituent in Copper-Zine Alloys”? were then 
presented. Abstracts of these two papers are as 
follows:— 


The influence of various common metals on the structure of 
the apparent beta constituent in copper-zine alloys has been 
determined. 

Class I.—-Metals insoluble in copper or zinc, viz., bismuth, 
lead, and chromium. With the exception of one alloy, contain- 
ing 2.9 r cent. of bismuth, their effects on the structural 
stability of apparent beta were found to be very-slight, and the 
conclusion is warranted that the percentages of lead and bismuth 
ordinarily present in industrial alloys are entirely without 
influence. 

Class II.—Metals of somewhat limited insolubility, viz., 
iron, antimony, tin, aluminium, silicon, and vanadium. With 
tie exception of iron, all these metals aid the precipitation of 
alpha + gamma visible at low magnifications from apparent 
beta. They displace the alloy from the eutectoid composition, 
and shift it to the gamma side. Consequently, gamma crystal- 
lites are produced, leaving a matrix of alpha. Iron is very 
much slower in its action, and up to about 2 per cent. is without 
effect. It forms a connecting link between Classes I. and II. 

Class III.—Metals of great solubility, viz., nickel and man- 
ganese. Nickel is somewhat irregular in its action, but behaves 
like the majority of the metals in Class II., whereas manganese 
is almost without action of this kind. 

The metals iron, chromium, and manganese have only a 
slight influence on the temperature of the beta to alpha + gamma 
inversion. No metal has been found capable of lowering this 
transformation below the ordinary temperature. The problem 
of making beta the stable phase at the ordinary temperature 
appears to be theoretically insoluble. Practically, however, 
the structural stability of apparent beta can be strengthened 
by keeping down the impurities in copper-zine alloys to a 
minimum. Provided that such alloys are not heated in use, 
their stability will last practically for an indefinite period. 


The beta Structure of the pure alpha -+ gamma eutectoid 
alloy may be regarded as absolutely stable. It cannot be upset 
by any annealing, however prolonged, and in this respect it 
appears quite unique. Repeated quenchings of this alloy in 
liquid air undoubtedly produce structures characteristic of a 
two-phase system. These structures, however, are of a transi- 
tory nature, and the conditions of their appearance are also 
obscure. They do not appear to correspond to a segregation 
of alpha + gamma in a coarse crystalline form. Between 
460 deg. Cent. and the ordinary temperature, the alloy was found 
to undergo no other inversion detectible on a cooling curve. 
Ultimately the resolution of the pure beta structure into alpha 
+ gamma was brought about by the “nucleus” action of a 
eutectoid alloy containing 0.95 per cent. of vanadium, which 
contains its alpha + gamma in a coarse crystalline form imme- 
diately after being cast. By infecting the pure apparent beta 
alloy with this substance for a short period at 420 deg. Cent., 
followed by a prolonged annealing, coarse segregations of alpha 
and gamma were obtained. A lamellar resolution of pure 
beta was never observed. 


Dr. Walter Rosenhain, of the National Physical 





Laboratory, who opened the discussion, said there 
was only one deduction from the experimental facts 
in the paper to criticise, viz., the suggestion that 
crystals of a duplex substance were bound to aggre- 
gate into larger units in the course of time was not 
universally tenable. Unfortunately, that was con- 
trary to the general principles of thermodynamics, and 
some other explanation would have to be forthcoming 
for upsetting these general principles than that 
given by the authors. From the practical point of 
view it was exceedingly interesting to find in the 
paper another ground for believing in the importance 
ot keeping the copper-zine alloys pure. 

Professor A. K. Huntington expressed the opinion 
that it would be found that the resolution of £ into 
a and y did not take place, and that the appearances 
were due to other causes. 

Professor T. Turner said the interesting point had 
been mentioned that brittleness.could not be removed 
by adding other impurities, and that the way to im- 
prove the quality of the material was rather to obtain 
greater purity than by attempting to add other 
elements. Apparently, however, the author thought 
the brittle range would persist despite the character 
or quantity of the addition. He would be very glad 
to know how the point was finally decided whether 
8 was only a and y or whether 8 was itself a real 
thing. 

Dr. C. H. Desch said that as regards pure metal 
the change from large to small crystals on annealing 
would be in the direction of lesser stability, and not 
in the direction of greater stability. It seemed 
strange that the inversion occurred when they were 
dealing with a two-phase system. ‘This seemed 
contrary to what would be expected, and could the 
author offer anv other explanation ? 

Mr. O. F. Hudson asked if the author had con- 
sidered the possibility of diffusion of vanadium alone 
from the vanadium specimens into the pure specimens, 
because that might be a point of importance. He 
himself had been experimenting on the annealing 
of some of the alloys referred to in the paper. and so 
far as he had gone he quite agreed with the author's 
statement that it was exceedingly difficult to split 6 
into a + y, and personally he had failed to do so. 
Was there any method of distinguishing a and 
when either of them was in the presence of y ? 

Mr. L. Archbutt said it would be exceedingly 
useful if the author tried the effect_of much smaller 
quantities of the elements instead of the very large 
quantities that were used. Commercial alloys did 
not contain anything like 3 per cent. bismuth. 

Mr. T. Vaughan Hughes asked whether in his 
analyses of alloys the author always made them 
after casting and after experiment. Were any 
results taken by difference ? 

Professor Carpenter, in reply, said that, in his 
opinion, the paper had nothing whatever to do with 
the proof that the § constituent consisted of a and +. 
That had been proved conclusively, in his opinion, 
in his last paper, which dealt with copper-zine alloys, 
and in which the resolution into a and 4 was obtained 
by having initially only a slight excess of @ or 7. 
If Mr. Hudson had prolonged his annealings to the 
extent that he (Professor Carpenter) had, he would 
have obtained the a and y segregation. The fourteen 
days mentioned’ by Mr. Hudson were not sufficient 
as far as industrial metals were concerned. With 
regard to the impurities, bismuth and lead, he thought 
experiment showed that the amounts contained 
industrially would have no influence at all. Tin 
was not put in industrially as an impurity. If 
purposely employed it was with condenser tube 
metal. There was no free 8 present in that case. 

Mr. J. H. Barker said there was in vanadium 
bronze. Up to 1} per cent. of tin was there obtained, 
and that was largely 8. 

Professor Carpenter said he did not know the 
constitution of this alloy. Tin was one of the metals 
which would cause the inversion however. In his 
method of analysis every possible element was taken. 
The vanadium alloy was estimated by difference, 
i.0., the maximum amount was 0-095 per cent. 
A good method did net exist of estimating vanadimn 
directly in such alloys. If it did, he would be very 
glad if any member would inform him of it. 

Professor Huntington asked if aluminium was 
looked for in the vanadium alloy, and Professor 
Carpenter replied in the negative. 

The President, in proposing a hearty vote of thank» 
to Professor Carpenter, said that his statement that 
1 per cent. bismuth had not produced brittleness 
considerably astonished him. He remembered having 
a contract with the Chinese Government to produce 
10 to 20 tons of coins of the composition of Muntz 
metal. He sent the copper, which was supplied, into 
the works, but could not get the metal to roll. On 
careful examination it was found to contain 0 3 
per cent. bismuth. It was impossible to take it out 
in an ordinary copper refining furnace, so he sent it to 
a native Japanese works where silver was removed 
from copper by liquation. The copper was melted 
with lead, the lead was allowed to liquate out from the 
mixture, and it brought out the silver, and with the 
silver bismuth always came. After that treatment 
no difficulty was experienced in producing satis- 
factory bars. 

The next paper was on ‘‘ The Annealing of Coinage 
Alloys,” by Mr. T. K. Rose. The following is the gist 
of it, 
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354 
The softening caused by annealing the pure metals gold, | pheric on Tensile Tests of Copper and its Alloys, and | of chilled silver and slowly cooled silver. Had thig 
been determined and taken account of in the 


silver, copper, nickel, &c., and the alloys used in coinage was 
studied with the aid of the scleroscope. The metals and alloys 
hardened by rolling were annealed at various temperatures for 
lengths of time ranging from a few seconds to sixteen days. 
It was found that at moderate temperatures annealing begins 
almost imperceptibly. As the temperature rises this change 
is hastened until at much higher temperatures metals and alloys 
revert from the hard to the soft state instantaneously. For 
example, pure gold can be softened in about 100 hours at 
100 deg. Cent., in one hour at 150 deg. Cent., and in a few 
seconds at 200 deg. Cent. At lower than 100 deg. Cent. more 
time is required. Lead softens instantaneously, and zinc, 
cadmium, and tin gradually at 15 deg. Alloys generally 
require a higher temperature for annealing than their constituent 
metals. Thus standard gold can be annealed in sixteen days 
at 300 deg., and in a few seconds at 600 deg. to 700 deg. Full 
details of all the coinage alloys were given in the paper. Soften- 
ing is accompanied by recrystallisation, the large distorted 
primary crystals in the hardened metal being broken up into 
microscopic ones. Recrystallisation takes place instantaneously 
if the softening is instantaneous. The chief practical conclusion 
to be drawn from the investigation is that the time of annealing 
may be made very short if the proper temperature in each case 
is attained. The paper was illustrated by curves and photo- 
micrographs. 

Prof. A. K. Huntington said the apparent maximum 
softness experienced by the author might be due to 
over-annealing. This was a very important practical 
point, only to be arrived at by making mechanical 
tests for breaking, elongation, &c. The difference 
in the specific gravity which th> author had found 
was probably due to the fact that the metals con- 
tained gas. When the metals were worked the gas 
was compressed into a small space, and consequently 
the density of the metal was increased. If the metal 
was heated it softened and the gas expanded and 
forced open the metal to some extent, at any rate 
enough to make the difference in the specific gravity 
which the autdor had found. He merely threw this 
out as a suggestion, because he d‘d not think the 
density of the metal had increased in ths way th? 
author suggested. 

Dr. W. Rosenhain criticised the use of the sclero- 
scope for determining the hardness of metals of the 
kind dealt with in the paper. It was useful for rough 
calculations of hardness where the hardness was con- 
siderable, but for soft metals he found it exceedingly 
unreliable. The logical outcome of the author’s 
view with regard to the temperature of annealing 
would be to anneal until one got down to the con- 
dition of one crystal, but he did not think they would 
wish to do that, because he wou!d have considerable 
difficulty in annealing alloys in that condition. 
Therefore the question of proper annealing was a 
matter of mechanical test, and was not necessarily 
determined by finding the temperature at which a 
considerable crystal grading took place in a few 
months. He disagreed with the author that lead 
could not be hardened. 

Professor T. Turner said he had experimentally 
proved that steel was perceptibly softened at low 
temperatures by long heating. That was thirty 
years ago. He agreed with Dr. Rosenhain as to the 
unreliability of the scleroscope, but with alloys such 
as those used by the author it had a rebound as high 
as 70, and he thought that fairly good results could 
be obtained under the conditions the author had been 
using. The change of density which took place when 
metal was worked did not always take place in the same 
direction. It depended partly on whether the metal 
had been hammered or drawn. Drawn metal might be 
lowered in density, whilst hammered metal might be 
increased. It was interesting to notice from the paper 
that the expansion which took place at softening was 
greater with alloys than pure metals, and he did not 
remember having seen that before, but thought it 
might have some connection with changes in density, 
to be observed with cast metals. These were what he 
called volume changes. It had been said that they 
were not volume changes but ordinary changes in 
length, because the volume change could not be 
measured. In cast alloys it was very difficult to 
measure the volume change, but apparently the author 
had measured the change of density corresponding 
to the crystallisation or re-crystallisation of an alloy 
as being different from that of a pure metal. It was 
certain that if one took the trouble to cast a bar of 
two separate metals, measured the exact change of 
volume, and then alloyed these two metals together, 
an increased change of volume would be found as it 
crystallised. What that action might be it was pre- 
mature to say at the present time, but he felt sure that 
this was a line of inquiry which would repay further 
study. 

Mr. T. Vaughan Hughes said the author had 
adopted a method of hammering which was a very 
indefinite sort of process. Would it be possible to 
reduce alloys by rolling them to a definite range and 
give the percentage reduction ? 

The author, in reply, said that it did not matter 
much what the tensile strength of the metal was for 
coins. He could not answer Prof. Huntington’s 
question at present, but was working at it. He did 
not agree with Prof. Huntington as to gas particles 
and increase of density. All metals, when worked 
and rolled, became harder and of a high density, but 
a certain state was reached when the metal, instead 
of expanding and getting harder, expanded and became 
softer. It was quite conclusively proved that the 
hard phase was a denser phase and not a less dense 
phase. He did not think Dr. Rosenhain had tried 


the scleroscope properly, judging by his remarks, 
Prof. A. K. Huntington then read his paper on 
“The Effect of Temperatures Higher than Atmos- 








a Comparison with Wrought Iron and Steel.” 


The paper summarises in thirty-two curves the results obtained 
at various times during the last twelve years. The range of 
temperatures given in this paper is restricted to such as might 
occur during the use of these metals and alloys in the arts, 
as distinguished from the temperatures at which they are 
worked. The method by which the data were arrived at is 
described in detail. Very pure electrolytic copper is taken as a 
standard for comparison, and, first of all, various copper alloys 
are contrasted with it. Broadly speaking, the alloys are found 
to have the same characteristics as the pure copper. Contrary 
to what might have been expected, copper is the dominating 
partner. It has a distinct individuality, which is modified, 
but not extinguished, by the other metals. The curves for wrought 
jron and steel are compared with those for copper, and it is 
shown that the former are markedly different from the latter. 
As a result of having to consider generally only cold tests of 
iron and steel, engineers are in the habit of reckoning the elastic 
limit as 50 per cent. of the breaking load. It is demonstrated by 
the curves given in this paper that this method of estimating 
the elastic limit is not correct for iron and steel at temperatures 
above the normal, nor, as a rule, for other metals at any tempera- 
ture. It is fairly certain that engineers have hitherto expected 
a reduction of elongation with an increase in the breaking load 
in a given metal or alloy. They have been justified in this by 
the behaviour of iron and steel at atmospheric temperatures, 
and they are still justified at such temperatures as these metals 
are used in the arts. That they are not justified in applying 
this rule to copper and its alloys is manifest, the author points 
out, from an examination of the curves in this paper. 

Dr. W. Rosenhain, who opened the discussion, 
did not think the method had any advantage with 
regard to accuracy of temperature and knowledge of 
control. The cooling of the bar from the surface by 
radiation and the heating from the ends implied a 
temperature gradient more or less considerable than 
the mass of the metal under test, and he thought this 
was a very serious defect of the method, so serious as, 
in his view, to condemn the results obtained. Many 
of the author’s criticisms of the work of others required 
a good deal of substantiation. In his opinion the 
author’s method was not dealing with a bar of uniform 
temperature, but with a bar hotter at the ends than at 
the middle ; how much hotter he did not know, but 
the author estimated that the rest of the bar was at the 
same temperature. This accounted perhaps for the 
difference in his results compared with others. 

Mr. Vaughan Hughes asked if the author had taken 
precautions to exclude oxygen in the high temperature 
experiments. 

Prof. Huntington said he had not, as he did not 
think it haa any effect whatever. 

Dr. C. H. Desch said he had seen the author’s tests 
and regarded his method as a trustworthy one. 
There was no doubt that there was a temperature 
gradient, but it was not a steep one. The difficulties 
with the electric furnace were so great that there was 
something to be said-for the gas heating. 

The President thought the paper of extreme 
interest to engineers, especially with regard to tke 
yield point of arsenical copper, which was now used 
largely for fire-box plates. There the metal was 
exposed to a very high temperature, and it was 
necessary that an engineer should know what he might 
expect to be the vield point of a fire-box at the tem- 
peratures used. He differed from Dr. Rosenhain as 
to the temperature gradients. There was, however, 
one point in the paper which required elucidation, 
namely, the steep fal] in the elongation of arsenical 
copper. 

A paper on “Inter-crystalline Cohesion in Metals,”’ 
by Dr. Walter Rosenhain and Mr. Donald Ewen, was 
next read. We give the following synopsis of it :— 

The authors accept, as the most reasonable explanation of the 
special strength possessed by the crystal boundaries of metal 
in a normal condition, the existence of an inter-crystalline 
cementing material, and certain experiments and considerations 
are described which lend considerable weight to their hypothesis, 
that this cementing material consists of the metal itself in an 
amorphous condition, a conception which has been arrived at 
by several investigators quite independently. Further, they 
explain the presence of this amorphous material by assuming 
that what they term a “ crystal unit ’’ depends for its formation 
on the grouping together of several previously existing “* liquid ”’ 
molecules, and that when two or more crystal systems abut 
against one another a series of interstices results, which interstices 
are smaller than the “crystal units,” and, in consequence, 
the liquid in them is unable to take up its crystalline form. 
The production of inter-crystalline brittleness in metals by suit- 
able heat treatment and the adaptation of a metal to strain at 
high temperatures by the abnormal development of the inter- 
crystalline boundaries rather than by the formation of slip- 
bands are phenomena, amongst others, which have been ob- 
served by the authors in their laboratory, and which are quite 
consistent with their hypothesis. Beilby has shown that metal 
in the amorphous condition is more soluble and generally more 
chemically active than when crystalline, and it seemed reasonable 
to the authors to suppose that it might also be more volatile, 
and that if two specimens of metal, one in a finely crystalline 
form and the other coarsely crystalline, were subjected to the 
same vacuum and temperature for the same period of time, 
the former would lose weight more rapidly than the latter, owing 
to the total area of inter-crystalline boundary being greater. 
Experiments carried out with silver, copper, and zinc heated in 
high vacua to temperatures about 100 deg. Cent. below their 
melting points have entirely confirmed this expectation, definite 
and constant ratios of loss of weight per unit area between the 
coarse and fine specimens being found. Thus for zinc of at 
least 99.8 per cent. purity the ratios fine coarse in three inde- 
pendent heats with the same specimens were 2.25, 2.26, and 
2.37. In the case of silver the ratios in five independent heats 
varied from 1.07 to 1.27. Photo-micrographs of the various 
metals before and after heating are given, and an appendix 
on the formation of twinned crystals in silver is added. 

Dr. C. H. Desch expressed the opinion that the 
hypothesis put forward by the authors must be put 
to further tests before it could be accepted as valid. 

Mr W. 8. Smith said the paper inferred that pure 
silver heated in vacuo would be brittle, but it was 
not stated definitely whether the two specimens upon 
which the authors based their results showed brittle- 
ness after the continued treatment in vacuo. There 
was likely to be considerable difference in the density 





experiments ? 

Prof. H. C. H. Carpenter said the authors had given 
what was practically a new system of etching speci. 
mens, and it was an extremely valuable one. Haq 
the authors any reason for not including an investi. 
gation of copper, because it would have been interest. 
ing to see the results of the effect of volatilisation on 
copper specimens at the temperature quoted ? 
Further, did the authors notice any oxide on the 
copper specimens ? Silver could be obtained ten 
times as pure as that used by the authors, and he 
wondered they did not work with a purer metal. Jf 
the paper was correct there was no such thing as 
solid diffusion in any metal. 

Dr. Rosenhain, in reply, said the authors had found 
that in the great majority of specimens heated in 
vacuo the silver became brittle to the extent that when 
it was pulled out the breaking followed the boundaries 
of the crystals, whereas before it would not. The 
copper did not contain oxygen. The authors did 
not claim to have praved the hypothesis, and wereed 
that it still required further consideration. 








NEW SEWAGE DISPOSAL WORKS AT 
ILKESTON. 

THE new sewage disposal works at Ilkeston were 
formally opened by the Mayor of that town on 
Wednesday last. It will be unnecessary here to 
describe in detail the methods of disposal hitherto 
employed for treating the sewage. Suffice it to say 
that they had become inadequate, and ultimately 
the Derbyshire County Council obtained an order 
from the Courts to compel the Hkeston Corporation 
to take steps to deal with the sewage of the town in 
such a manner as to preveut the pollution of the river 
Erewash. 

Under these circumstances the Corporation re- 
tained the services of Messrs. Willcox and Raikes, 
consulting engineers, of Westminster and Birmirgham, 
to advise it in the matter. These gentlemen advised 
the adoption of an entirely new site for the disposal 
works, and that the sewage should be purified by 
bacterial treatment consisting of liquefying tanks 
and percolating filters. These proposals were ap- 
proved by the Corporation, and an area of land of 
about 18 acres in extent was acquired about 1} miles 
from the centre of the town, and close to the river 
into which the effluent has to be discharged. 

The engineers then prepared a scheme for dealing 
with the sewage of the whole borough, the dry 
weather flow from which is estimated at 25 gallons a 
head, at 7,500,000 gallons per day, the population 
being 30,000. The scheme having received the 
sanction of the Local Government Board, the work 
of construction was commenced in June, 1909, 
the contractors for the whole of the constructional 
work being George Bell and Sons, Limited, of Totten- 
ham and Manchester. 

Tt was necessary in the first place to lay two 18in. 
cast iron pipes from the existing sewage farm, 2 dis- 
tance of 526 yards, to a point at the north end of the 
new works. These pipes had to be taken under the 
Erewash Canal and the Midland Railway. A plan 
of the works is shown in Fig. 1. The whole site has 
been surrounded by artificial banks formed out of 
the surplus excavated material, this being necessary 
as a protection against flooding, the banks being 
planted with trees and enclosed in an iron fence 
all round. 

On reaching the disposal works the sewage is first 
of all treated in settling tanks and afterwards on 
bacteria beds worked on the percolating system. 
Provision is also made for passing the filtered effluent 
through a humus tank before it is discharged into the 
river. The settling tanks are four in number, and 
each measures 120ft. by 3lft. inside, with an average 
depth of 8ft., the total capacity being 750,000 gallons, 
or equal to one full day’s dry weather flow. As, 
however, it is desirable completely to empty the tanks 
as seldom as possible, a portion of each is cut off by 
a cross wall 15ft. from the inlet end, so that the 
heavier solids deposited in this portion can be removed 
without disturbing the rest of the sewage in the tank. 
The top of the cross wall is just below the water level, 
so that a weir is formed over which the sewage passes 
in a uniform stream when the tank is in use. ‘The 
rate at which the sewage reaches the tanks is regulated 
by means of a weir orifice in the inlet chamber, 
this being so designed that when the rate of discharge 
exceeds three times the dry weather flow any excess 
will pass through a settling tank reserved for storm 
water, and thence direct to the river. Provision 18 
also made for measuring the sewage which passes te 
the bacteria beds by means of Glenfield and Kennedy § 
automatic recording instrument. Decanting valves 
are used for emptying the tanks. 

The tanks themselves are constructed of ecment 
concrete faced with brickwork on the outside and 
finished with granolithic coping, the whole of which 
has been made on the works by the contractors. 
The floors are also formed of granolithic paving on ® 
concrete foundation, with a shallow channel down the 
centre of each tank to facilitate the removal of sludge. 

The effluent from the tanks flows over a well, 
and is received in an effluent channel, from which 1t 
passes through two 15in cast iron pipes to the bottom 
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of two sedimentation tanks constructed somewhat 
on the lines of a Dortmund tank. Each of these is 


joft. square and 15ft, deep, the bottoms being formed 
in the siape of cones. From these tanks the effluent. 
iver a weir and passes into a channel containing 


flows 
rough c:aded granite to act as a strainer to remove any 
suspend .d matter before the effluent is discharged 
on to the bacteria beds. 


These latter, of which there are two, are rectangular 
in shave, 228ft. long by 200ft. and Sft. deep. To- 
oather they have an area of just over 10,000 square 
yards, and each is divided into four sections for con- 
venience in working. The outer walls are constructed 
of cement conerete with a brick facing. The floor 
ig of concrete paved with granolithic slabs. In it 





any deposit in the bottom of the main pipe cannot 
obstruct the outlets to the nozzles. The top of the 
nozzle pipe is closed by a plug, and when this is with- 
drawn the apertures can be easily cleaned, while a 
baffle plate beneath each nozzle sprays the sewage 
and distributes it over the filtering medium. Conse- 
quently a continuous film of sewage falls over the 
whole width of the bed. 

Between the syphon and the main distributing 
pipe is a valve operated by levers, and the distribution 
of sewage is automatically started or stopped when 
one of these levers encounters a stop fixed at the end 
of the trough. As both main pipes distribute on one 
journey and are idle on the succeeding journey, it is 
possible to vary greatly the amount of sewage dis- 
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Fig. 1i—PLAN OF THE ILKESTON SEWAGE WORKS 


are half-pipe effluent channels covered with slotted 
tiles. Both floor and channels are laid with a 6in. 
fall from the centré of the beds to the outside. 

For distributing the sewage the engineers have 
used the same type of distributors which they designed 
for Hanley, and which have produced such excellent 
results there. The machines employed at IJikeston 
were manufactured by Hartley and Co., of Stoke-on- 
Trent. They are arranged to discharge over half- 
acre units each 226ft. long by 100ft. wide. An open 
steel trough Ift. 10in. wide and Ift. llin. deep is 


provided between each half-acre unit, and the trough ! 


is fixed perfectly level, its hottom being 6in. above 
the surface of the filtering material. The troughs 
are carried on two rows of 6in. by 6in. reinforced 
concrete pillars fixed in the floor of the bed. The 
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tributed by increasing the time of the flow journey 
and decreasing the time of the idle journey, and in 
this manner the periods of rest can be adjusted until 
the best results are obtained. 

The distributing arms are drawn along the rails 
on which they run by wire ropes, and they are worked 
in pairs, so that if there is a high wind the retarding 
effect on the arm being, drawn against the wind is 
counterbalanced by the acceleration given to the arm 
being pulled in the direction of the wind. Hence 
but small power is required to do the work. We 
gather that each half-acre distributor only requires 
14 horse-power to drive it. The ends of the wire driv- 
ing rope are secured to and rove around a revolving 
drum, so that one end of the rope unwinds as the 
other is wound. When the arms reach the ends of 


twenty-four hours, this being at the rate of a million 
gallons per acre per day. 

The motors for criving the distributors are of three 
horse-power, and are designed to work with direct 
current with voltages varying from 450 to 550. All 
of them and the other motors on the works are 
identical in design, se as to be readily interchangeable 
and to simplify repairs. The motors driving the arms 
run in one direction only, the alteration in direction 
being brought about by straight and crossed belts 
and fast and loose pullevs. The arrangement of the 
driving plant can be seen in Fig. 3. The feature of 
the whole plant is that it is automatic, no manual 


aC) om 
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Fig. 3—PLAN OF THE MOTOR HOUSE 


control being required. It is believed that this is 
the first example of controlling sewage distributors 
entirely automatically. 

At the outlet end of the liquefying tanks there are 
two chambers, from which the tank effluent is con- 
veyed direct to the distributor troughs by 1ldin. 
cast iron pipes. In each of these chambers there ix 
a float, which controls the supply of tank effluent 
to the troughs. When the liquid in the chamber rises 
3in. above a predetermined level the float is lifted, 
pushing up a brass rod, which engages with and throws 
in a quick break knife switch. At each succeeding 
3in. rise in the level of the liquid the same operation 
is repeated, the reverse action taking place as the 
level falls. The two switch-boxes are interconnected, 
so that when the pair of beds connected with either 
switch is not in use the other switch-box will still 
be in operation, and should any defect occur in one 
the other will continue to operate the motors. 

From these switch-boxes pilot wires are run on te 








Sewige is drawn from each trough and discharged 
Into the perforated distributing arms by means of 


travelling syphons, each distributor forming one 
— arm extending on either side of the trough. 
Le 


arms travel backwards and forwards the whole 
ength of the bed, meeting and passing each other 


_ at the middle of each journey, the motive power 
“ins provided by electric motors and ropes. 

a ne distribution of sewage takes place only when 

sgl a is travelling in one direction and not when 

it in pide There is therefore a uniform interval 

<h hp inci each discharge of sewage on to the 
ho and the rate of discharge can also be kept uniform. 


the distal passes into the nozzles from the top of 
sit istributing pipe of the arm, so that this pipe is 
shat “mptied and the discharge of sewage therefore 

_ MHences and stops along the whole length of the 
Pipe almost instantaneously. By this arrangement 








Fig. 2—GENERAL VIEW OF THE WORKS 


their respective beds the direction of rotation of the | the main switchboard in the motor house. 


drum is automatically reversed and so on. 

The reversal of the wirding drum at the end of 
each journey is accomplished by a screw, which 
revolves with the drum, there being a nut on the 
screw which travels along its axis until the required 
number of revolutions has been made. The nut 
then encounters a lever, which throws over the belt- 
striking gear, thus reversing the motion of the drum and 
arms. The nut then travels in the opposite direction 
until the end of the succeeding journey, when it 
engages with another lever and the motion is again 
reversed, the same processes being automatically 
repeated. 

The distributors are designed to deliver from one 
to two gallons of sewage per square yard at intervals 
varying from 5 to 10 minutes. Each distributor 
can deliver up to 500,000 gallons during a period of 








On this 


|is a selector switch so designed that by turning a 


brass pointer travelling over a numeral plate the 
number of the distributor to which the pointer is set 
will first come into operation. As the float rises 
the other distributors will come into use automatically 
in correct sequence, and as it falls they will come out 
of operation also automatically. No matter which 
distributor is started or stopped first, the others 
follow in their proper sequence. 

The method of starting up the motors is as follows : 
—The current passes from the main supply through 
the float switch, then through the selector switch to a 
magnetic coil on the motor starter. As soon as this 
coil is magnetised it raises the arm of the switch so 
that the motor is gradually started and runs up to 
speed. It continues running until the flcat switch 
is opened, when, the magnet being de-energised, 
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the arm of the motor starting switch falls and the 
motor is stopped. 

There are two motor houses, which are built on 
arches carried between the filter beds. Each house 
has two sets of winding gear, motors and switch- 
boards, and each measures 17ft. by 15ft. inside and 
10ft. from floor to roof. Pilot lights are fixed on the 
top of each motor house—one for each motor—so 
that the man in charge of the works at night can 
always see from any point which beds are at work 
and which are standing. There is an electrical 
recorder working in connection with the float gear, 
so that a record is kept of the length of time each 
motor is running. 
know how to divide the work equally between the 
various beds. The electric motors, pumps, and 





Fig 4—INTERIOR OF ENGINE HOUSE 


switchboards were supplied by the Rees-Roturbo 
Manufacturing Company, Limited, while the auto- 
matic gear was supplied by the Adams Manufacturing 
Company, Limited, to the specification of the borough 
electrical engineer, Mr. H, P. Stokes, in order to meet 
the special requirements of the consulting engineers’ 
scheme. 

As it was found practically impossible to obtain 
the whole of the 16,000 cubie vards of filling material 
necessary for forming the filter beds from any one 
source within a reasonable time, it was decided to 
have one acre of granite, one half-acre of clinker, 
and one half-acre of slag. The granite was supplied 
by the Croft Granite Company, the clinker by Mr. 
Frank Keep, and the slag by the Stanton Ironworks 


In this way the attendant may 


ground level. 


main outlet chamber, which discharges 


1000 revolutions per minute. This motor is 
directly coupled to a Rees-Roturbo pump for empty- 
ing the tank or removing deposit from it. The pump 


is designed to lift 10,000 gallons per hour against a 


total head of 33ft. : 

The sludge from all the liquefying tanks is delivered 
to a pump well 29ft. long by 14ft. wide and 14ft. deep, 
built on a concrete foundation with walls of brickwork 
in cement backed with clay puddle. This well is 
divided into two by a brick wall, the two compart- 


The final effluent rises upwards in 


| the tank and passes out over a series 0 weirs into a 
into the 


|river Erewash. A house is built over this tank, 
|and in it is a vertical spindle Rees-Parker enclosed 
| type motor designed to develop 4 brake horse-power 
| at 


COAL. 


ENGINEERS, in view of the rising fuel market, woulg 
probably be well advised if they got in plentiful sipplieg 
before prices go any further against them. Fue! costg 
in the iron and engineering trades have been very eon. 
siderable lately, and although the counsel to lay ot yet 
more money may therefore hardly at first reconimend 
itself, yet consumers will nearly certainly find it better to 


accept it than to run short of supplies in the winter with 
coalowners getting almost whatever they like t) ask 
It seems to be very probable that prices in’the fuel i iarket 
will rise for the remainder of this year and for the first 
month or two of 1913. Already East Coast furnace coke 
is being quoted 28s. per ton*delivered ‘Barrow, and Velsh 
furnace coke at 27s. Most industrial conditions haye 
their compensations, and makers of colliery plant and 
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ments being connected at the bottom by a 12in. 
pipe and penstock valve. Over the well a pump 
house and store-room have been built on jack arches 
and steel joists. In the pump house is a double- 
acting horizontal sludge pump designed te deliver 
16,000 gallons of sewage sludge per hour against a total 
head of 27ft. It is driven by a 6} brake horse-power 
Rees-Parker motor. The sludge from all parts of 
the works is delivered into one of the compartments 
of the pump well, and is pumped to one or other of 
four sludge lagoons. Each of the latter is 97ft. long 
and 47ft. broad. The liquid draining from the sludge 
is collected and discharged into the other compart- 
ment of the pump well, from which it can be pumped 
hack into the settling tanks through a 5in. rising main. 














Fig. 6—-BACTERIA BEDS AND DISTRIBUTING ARMS 


Company. The sizes of the materials varied from 
2}in. at the bottoms to 91in. at the tops of the beds. 
All the material was carefully crushed and screened 
so as to remove dust and secure the necessary uni- 
formity in graduation. 

The scwage, after being distributed by the nozzles 
of the distributors, percolates through the filtering 
material to underdrains, and from these into the main 
effluent channels, which discharge through an 18in. 
steel tube carried down vertically to within 8ft. 
of the bottom of a humus tank. This is 21ft. in 
diameter and 28ft. deep, and of the Dortmund type, 
the bottom being cone-shaped and formed of rein- 
forced concrete. The walls are of brickwork, with a 
York stone coping carried about 3ft. 6in. above 


The solid sludge is left in the lagoons till it is suffi- 
ciently dry to be carted to land at the south end of the 
works. 

The design of the works, which we understand 
have been carried out well withir the engineer’s 
estimate of £32,600, appears to be excellent, and we 
should expect some remarkably good results to be 
obtained. 

By the courtesy of Messrs. Willcox and Raikes 


we are enabled to give herewith and on page 358 a/| 


number of illustrations of the works. These illus- 
trations are self explanatory and require no comment. 











(Fig. 5S—INTERIOR OF MOTOR HOUSE 


of coke oven equipment were never busier, but these 
fortunate departments do not extend to the whole of the 
engineering trades. There can be no doubt that fuel is 
too high in price, and recent legislation and the attitude 
of trades unionism has had a great deal to do with bringing 
this about. For early October, and more forward de- 
liveries, sellers of coal and coke in most of the British 
and Welsh coalfields have not receded from their recent 
demands for enhanced prices to meet the higher working 
costs arising from wages advances, and from the new 
burdens under the Minimum Wage, Mines and Insurance 
Acts. Reports from Cardiff state that cokes are very 
strong at about 30s. to 32s. for special foundry, 26s. to 
29s. for good foundry, and 21s. to 23s. for furnace qualities. 


| Meanwhile, Rubio ore is also very firm at about 22s. to 


22s. 6d. c.i.f. Some of the Welsh colliery proprietors 
are doing very well with France just now. The Com- 
pagnie Générale Transatlantique, which last year pur- 
chased freely in the North of England and in Yorkshire, 
has just placed large contracts for Welsh steam coals, 
and is arranging for further supplies. Its requirements 
total some 250,000 tons, and the prices paid, which range 
up to about 17s. 3d., less 3d. per ton and 2} per cent. 
discount for the best second Admiralties, represent fully 
ls. per ton above current values, and about Is: to Is. 6d. 
per ton over the contract figures of last year. Foreign 
railway requirements are also considerable. The tenders 
for the Egyptian State Railways’ supplies, chiefly for 


| Monmouthshire and equal quality large coals, amounting 
| to about 300,000 tons, are now being sent in, so as to reach 


| strong, with an onward tendency. 
| therefore, that pig iron, manufactured iron and steel, 


| purposes. 


Cairo before the 22nd inst. 
All kinds of fuel in other parts of the country also are 
There is no wonder, 


all over the country is dearer to buy than it has been for 
several years past, and-that in those trades the conditions 
of the historic 1900 trade boom are repeating themselves. 
Galvanised sheets are being quoted £13 per ton, and tin- 
plates 15s. 44d. per box—figures to which these depart- 
ments_have been strangers for. years past. For West 
Coast hematite pig iron 93s. to 96s. is being asked. Fuel 
of all kinds is in strong demand for general industrial 
A great deal is being used up in the armament 


| steel and railway steel industries of Yorkshire, which 
| branches are very busy and will be fully employed for 
| many months to come ; whilst engineering firms in nearly 
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all districts have some large orders on hand, including & 
number of good boiler contracts. Considerable quan- 
tities of fuel are also being used by makers of engineers 
tools and files, who are, most of them, pressed with work, 
and also by makers of springs and axles, who have some 


| valuable Indian and Colonial contracts under execution. 


The demand for fuel is also heavy in the Midlands, where 
the engineering and iron and steel trades have seldom 
been busier than at present, and where the turn of the 
quarter brings an excellent winter outlook. 








THE new Italian airship M 1, to which notice has alrea:ly 
been called in these columns, completed her final tri ils 
on September 26th by performing a series of evolutions 
over the lake of Bracciano, after which she returned to 
her hangar to be immediately packed up, it is said, for 
sending to an unknown destination. — 
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RAILWAY MATTERS. 


Aw estimate of the length of railway in the world has 
becn made by the German Bureau of Railway Economies. 
According to this there are 638,611 miles in existence, 
394,357 of these being in America, 206,987 in Europe, 
63.188 in Asia, 22,850 in Africa, and 19,229 in Australasia. 





\ contTRACT has been entered into between the Mexican 
Ministry of Communications and Public Works and the 
‘Compania Hidro-electrica Mexicana, §.A.,’’ for the 
construction and working of a railway in the State of San 
Luis Potosi, starting from Micos on the San Luis Potosi- 
‘Tampico line and terminating at the village of Concepcion, 
passing by way of the Falls of Micos and the Falls of Salto 
(Grande. The estimated length of the line is 71 kiloms.— 
about 44 miles—and its construction is to be completed 
within two and a-half years. Exemption from customs 
duties is granted for a period of five years in respect of 
any material required for the construction and working 
of the railway which it may be necessary to import. 


Tne North British Railway Company intends to apply 
to Parliament next session for powers to construct a new 
railway in the Lothians to provide for the development of 
the coal traffic. The Lothian Railways Bill promoted by 
the coalowners last session was rejected in Committee, but 
the company undertook to provide additional accommoda- 
tion for the district. Powers will also be sought for the 
doubling of the existing single lines. The principal line 
will run from Leith Docks to Monktonhall, where it will 
connect with the Ormiston and Macmerry branch. The 
North British and Caledonian. lines at Leith will also pos- 
sibly be linked up. New spur lines will be constructed to 
tap the coalfields and increased siding accommodation will 
he provided. 

A sertEes of goods wagons constructed of steel frame 
members covered with wood has, says the Railway News, 
heen placed in service by the Bombay, Baroda and Central 
India Railway. This design is specially prepared in view 
of the conditions existing in India, and the vehicles are 
intended for use for carrying merchandise or live stock as 
required. The wagons are four-wheeled, 23ft. long and 
oft. wide, with a steel underframe, from which steel angle 
bars with strutting members extend upwardly at intervals 
to support the corrugated iron roof. Teak planks are 
added to complete the structure. Cattle guards and 
gratings are applied for live stock carriage. In general 
appearance the vehicles correspond very closely with 
ordinary practice for enclosed goods wagons. 


Tne arms of semaphore signals in the United States are 
placed on the right hand of the posts, and until recent 
years the indications were given by movements in the 
lower quadrant—that is, at and below the horizontal 
position. The present tendency, however, is to give the 
indications in the upper quadrant—that is, at and above 
the horizontal position. On some electric inter-urban 
railways, however, the signal arms are on the left side of 
the post and move in the left-hand upper quadrant, in 
order to prevent them from being obscured by posts sup- 
porting the trolley wires. The right-hand arrangement 
on steam railways has been used to avoid interference of 
the semaphore with the cars, but with the introduction 
of the upper-quadrant movement*the left-hand upper- 
quadrant arrangement has been advocated for steam 
railway practice. 


this change{being made. — om 


A MONUMENT has been erected at Harriman, New York, 
to commemorate the sending of the first “‘ train order ”’ 
by telegraph, which led to the universal adoption of the 
system on American railways. The Electrical Review, in a 
recent issue, reminds its readers that to Charles Minot, 
general superintendent of the Erie Railroad, the credit 
is due for taking the first step in 1851. In those days the 
single-line railways were operated on a system according 
to which trains going in opposite directions were timed to 
meet and pass one another at specified stations. If one 
was late, the other had to wait at the passing place until 
the late one arrived. Minot was once travelling on such a 
line, when his train was held up at “‘ Turner’s ” station in 
this way. It occurred to him to telegraph to the next 
station, fourteen miles away, and inquire w ether the 
other train had reached there, and finding that it had not 
done so, he telegraphed an order for it to be held there, 
while he proceeded to drive his train—the engine-driver 
having refused to carry out so revolutionary a proposition 

to that station. The result proved satisfactory, and the 
new system was launched upon the world. It may seem 
obvious to us now-a-days, the most natural thing in the 
world, adds our contemporary ; but the telegraph in those 
days occupied a very different and more humble position, 
and no doubt the feat was one well worthy of the memorial 
which has been erected on the site of the old Turner station. 


Tue following particulars of the new single-phase loco- 
motives and motor cars which have been ordered for use 
on the electrified section of the Prussian State Railways 
are given by the Electrician. The locomotives are of two 
classes, for passengers and goods work respectively. The 
former are fitted with one motor only, which drives the 
wheels through parallel connecting-rods. The goods loco- 
motives, on the other hand, have four or six driving axles 
and from two to four motors driving through gearing. 
hese locomotives consist of two or three frames built up 
‘o form a unit and carried on rigid axles. This design, 
which has already been extensively used in Germany, is 
said to have the following advantages. The number of 
driving axles can be adapted to the requirements of the 
curves on the lines. The single short frames of which the 
lk comotives are composed can be made very strong, are 
easily maintained, and can, when desired, be quickly 
changed. The body work of these locomotives is similar 
‘> that of the covered wagons used on goods trains. This 
body contains the driving compartment and accommoda- 
‘ion for the guard and others of the train crew. The 
«lrangement allows the use of a special guard’s van to be 
dispensed with, and the question of the disposition of the 
locomotive is easily solved. On all locomotives fitted 
with gearing the motor is-so arranged on springs as to 
prevent any irregularities in the track affecting it. ._ Ninety- 
Seven of these locomotives are on order, and these when 
completed will bring the single-phase rolling stock owned 
by the Prussian State Railways up to 242‘units. 


There seems to be little prospect of | 


NOTES AND MEMORANDA. 


Durinc the year 1911 New Caledonia exported 120,064 
tons of nickel, the value of which was £144,076. The 
exports also included 32,806 tons of chrome, of which6 500 
tons went to the United States and the rest to European 
markets, the total value being £46,928. There is no 
demand for cobalt, and, although this mineral exists in 
large quantities on this island, all the mines are closed down. 
1528 tons of copper were shipped to Australia, valued at 
£20,236, while 31,867 tons of nickel ore passed through 
the local smelting works, giving a return of about 45 per 
cent. of metal, valued at £85,504. 


THe American Iron and Steel Association recently 
issued Part I. of its annual statistical report for 1911. 
From this it appears that the production of all kinds of 
rails amounted to 2,822,790 tons, as compared with 
3,636,031 tons in 1910, a decrease of 813,241 tons, or over 
22-3 per cent. Included in the total for 1911 were 
205,409 tons of girder and high T steel rails for electric rail- 
ways. Of the total production 2,708,795 tons were rolled 
from Bessemer, open-hearth, and electric steel blooms 
or billets; 22,010 tons were rolled from new seconds, 
new defective rails and steel crop ends ; 91,751 tons were 
renewed steel rails or were re-rolled from old steel rails, 
and 234 tons were iron rails. 

TIMBER piles in marine work in Northern Pacific waters 
are very apt to be attacked by the so-called sand flea and 
rapidly eaten away. In a timber wharf for the Seattle 
Electric Railway Company at Seattle, Wash., these 
attacks became so great as seriously to endanger the safety 
of the structure, and covering the piles by concrete 
thrown on with a cement gun was resorted to with con- 
siderable success. Ordinary poultry wire was stretched 
around the piles and a cement gun mixture driven against 
the reinforcement from the nozzle of a cement gun to a 
thickness of from Ijin. to 2in. The work was done 
between tides and the mortar set before the water reached 
it. About 500 piles were coated in this manner at a cost 
of about 16s. per pile. 

THE water consumption in the district, which is made 
up of Boston and seventeen other municipalities, amounted 
to 105 gallons per capita during 1911. The district has 
an area of 174-8 square miles and an estimated population 
of 1,046,630. The daily average consumption was 
109,994,800 gallons, a decrease of 2,097,300 gallons 
daily over the amount supplied in 1910 and 15,429,400 
gallons less than during 1908. Mr. Dexter Brackett, 
in his eleventh annual report, states that the per capita 
consumption has been reduced 18-6 per cent. in three 
| years, and is now as low as in 1898, when the works were 
| established. Nine municipalities at the close of the year 
| had metered practically all of their service pipes. At the 
| end of the year 45-49 per cent. of all service pipes in the 
| district were metered as compared with 37-56 per cent. 
| at the beginning of the year. 

ALL screw connections exposed to considerable heat or 
to moisture are liable to become very difficult to undo 
if proper precautions are not taken. The unions on the 
generator of a steam car or the unions on the exhaust pipe 
of a petrol car are, remarks the Autocar, good illustrations 
of this. The brake pins and nuts, the nuts on spring clips, 
&c., are also very likely to become rusted on. Whenever 
any such connection is removed a little pure graphite 
| mixed with oil to a paste of the consistency of cream 
should be applied to the threads. The nut or union can 
can then be unscrewed without difficulty next time, as, 
although the oil may be burned off, the graphite never 
leaves the metal, so the threads cannot seize nor oxidise 
and give trouble. Why, adds our contemporary, makers 
do not adopt this sytem with new cars is not easily under- 
stood, as it costs practically nothing. Those who have 
struggled with nuts firmly rusted on somewhere under- 
neath the car—such as an axle spring clip—will appreciate 
this point. 

Tue following delightful extract made from the pages 
| of a United States newspaper by the Electrical Review 
is well worth repeating :—‘‘ Harmful as electrolysis may 
be, it is one of the most interesting freaks that develop 
in the use of electricity. Electricity is measured by volts 
and ampéres, volts denoting the quantity of the current 
and ampéres its quality or strength. It is possible for 
volts to escape from a distributing point, from a trolley 
car in the rain, and in almost any manner where the wiring 
may be out of order. They may come down the,trolley 
pole of a street car in rainy weather, be picked up on the 
damp floor in a woman’s silk petticoat, left on the metal 
plate of a stores door, picked up by the steel tire of a 
vehicle, but invariably they find their way back to the 
current generating dynamo. Left awhile on a piece of 
metal, the stray volts will feed on it, destroying it, the 
destruction in such circumstances being known as electroly- 
sis. The. ‘disease’ is something that every institution 
using metal pipes is constantly on guard against, as far as 
it can guard, but usually, as in the present instance, the 
damage is not found out until it is done.” 


THE total trade of the Island of Formosa for the year 
1911 was £12,043,559, showing an increase of £932,092 
over that of 1910. Of this total 11,854,510 passed through 
the four open ports of Tamsui, Keelung, Takow, and Anp- 
ing, the balance passing through six ports open to only 
junk traffic and trading with Chinese ports. Of the trade 
of the four open ports £3,195,354 was with foreign countries 
and £8,659,156 with Japan, showing respectively increases 
of £96,500 and £828,282 over the figures for 1910. Seventy- 
two per cent. of the trade of the island is with Japan 
and 28 r cent. with foreign countries. The total 
imports of the island amounted to £5,440,412, being an 
increase of £446,122 over those of 1910. A trifle over 
three-fifths of the total value of imports were from Japan, 
but this does not imply that the whole of these were of 
Japanese origin, as supplies of foreign goods are largely 
drawn from Japan. There was a slight decrease in the 
foreign imports. The principal items imported from 
foreign countries are machinery, railway materials, cotton 
textiles, oil cake, opium and leaf tobacco. Of this item 
sugar machinery shows a large increase, the import 
amounting. to £433,000, as against £396,000 -in 1910. 
Sugar machinery was imported from the following coun- 
tries :—United Kingdom, £190,040 ; Germany, £122,546 ; 
and United States, £113, 984. 




















MISCELLANEA. 


THE Town of Dinard, near St. Malo, is about to com- 
mence the first part of a drainage scheme. The present 
undertaking comprises the constructicn of a large reser- 
voir and the carrying out of drainage works for a distance 
of 3 kiloms.—nearly 2 miles. The estimated value of the 
whole work is 1,100,000f.—£44,000. 

A NEw shipbuilding establishment which is to be devoted 
more particularly to the building of the lighter types of 
warships, such as cruisers, torpedo-boat destroyers and 
submarines, is to be established at Reval, where the 
Société des Aciéries de Libau—formerly the firm of 
Becker—has acquired a site of about 60 acres in area. 
This company has also absorbed the Société Lange of 
Riga, and has arranged for the technical co-operation of 
the Société Anonyme des Chantiers et Ateliers Augustin 
Normand, of Havre. 

A company has been formed in the United States to 
manufacture steel barrels made up of steel staves, locked 
together by an ingenious locking device, and with hoops 
and heads aiso of steel. It is claimed, says the Ironmonger, 
that the barrel thus constructed is no heavier than wood, 
is more durable, safer, and more compact in shipment, 
and its cost is less than that of the wooden barrel. The 
cost of manufacturing a steel barrel is said to be about 
35 cents, as against 45 to 50 cents for a wooden barrel. 
Each steel barrel will weigh about 21 Ib., which is less than 
the average wooden barrel. The consumption of barrels 
annually in the United States approximates 300,000,000. 





| Flour mills use about 90,000,000, the sugar industry 


40,000,000, and the cement industry 75,000,000. 

THE Scotia Dam of the New York State Barge Canal, 
officially known as Dam No. 4 and Lock No. 8, and one of 
the numerous movable dams along the Mohawk River 
portion of the canal, will, according to the Engineering 
News, have foundations placed with pneumatic caissons. 
The bed rock at this point is 65ft. below the level of the 
river, which is subject to rises of from 17ft. to 20ft. several 
times in the year. In view of these facts it was thought 
impracticable to attempt to build the dam by the ordin- 
ary open cofierdam method, and the 726ft. length is to 
be built in a line of twenty-four pneumatic caissons 
joined together after the method used in the final con- 
struction of the foundation of the Hauser Lake Dam in 
Montana. The caissons will be built of reinforced con- 
crete. 

THE buildings erected at Eastchurch for the naval wing 
of the Royal Flying Corps will, we learn from the Army 
and Navy Gazette, shortly be ready. They include officers’ 
quarters, barracks for the working parties, &c., and six 
large sheds. The officers’ quarters and accommodation 
for other members of the school are built in brick, and the 
sheds, covered externally with corrugated iron sheeting, 
are framed with iron girders. The sheds are lined with 
asbestos to a height of 10ft. or more, as a precaution 
against fire. In each shed it would be possible, if the need 
arose, to house three or four monoplanes. The school has 
been erected on the gently sloping ground to the south of 
Stanford Hill. At present the officers are lodged in a small 
bungalow, and the working party in buildings formerly 
used as sheds by private members of the Royal Aero Club. 

THE construction of a floating dry dock at Toronto has 
been begun by the Polson Dry Dock and Shipbuilding 
Company, Limited, of that city. It will be the first steel 
floating dry dock built in Canada, and will be of the sec- 
tional ““U”’ type. The plans have been approved by the 
Canadian Government, by which the work is being sub- 
sidised. The dock is to be 330ft. long by 100ft. wide and 
35ft. 4in. deep, and 72ft. wide on deck, 88ft. wide on- top 
with 8ft. 6in. depth of hold. It will be built in two sec- 
tions of equal heights, weighing approximately 2400 tons, 
with a lifting capacity of 4400 tons. The pumping equip- 
ment consists of twelve centrifugal pumps with a capacity 
of 42,000 gallons per minute, in batteries of three in each 
quarter of the dock, each battery driven by a 75 horse- 
power direct-connected motor and all the pumps being 
controlled from a central station ashore. 

THE first of the Hamburg-American Line’s new oil- 
burning vessels to arrive at New Orleans was the Chris- 
tian X., which reached port on September 7th from Ham- 
burg after a successful voyage. It is of the new “ stack- 
less” type, equipped with Diesel engines using alow grade 
of petroleum oil. The Christian X. left Hamburg on 
July 22nd, and on her first day, with good weather, made 
an average of 11} knots. Later, under heavy weather and 
storm conditions, her general average for the trip was 
11-01 knots. She spent four days in port at Havana and 
eight at Vera Cruz and consumed 710 tons of oil. The 
Christian X. is 370ft. long by 53ft. beam and loaded her 
tonnage is 9800. She has two main engines, which can 
be controlled by a single lever and reversed from full speed 
ahead to full speed astern in less than nine seconds. The 
exhaust gases, after being cooled, pass out 49ft. above the 
deck through the after mast, which is hollow. 


Some interesting particulars regarding coke production 
and blast furnace working in China are given by the 
Iron and Coal Trades’ Review. In the provinces of 
Kiangsi and Hunan most primitive methods of coke 
manufacture are practised by the Chinese. After being 
washed, the coal is conveyed in baskets to the coke ovens, 
which are built of air-dried bricks or loam, and which 
form a rectangle of 8ft. 4in. by 66ft. long and 2ft. 6in. high. 
The ovens have a capacity of 24 tons of coal. The con- 
struction is simple and cheap, and the labour is cheap, 
but the losses of fuel are considerable. The coke is used 
by the Chinese themselves partly for the smelting of iron 
ore, which comprises limonite, blackband, and occasionally 
red iron ore. The blast furnace consists of a conical 
vessel 6ft. 6in. high formed in two halves and strengthened 
by iron bands. Two openings are provided in the bottom, 
one being for the admission of compressed air and the 
other for tapping the molten iron. A _hollowed-out 
tree trunk, fitted with flap valves, is used to produce 
the blast by means of a leather-packed wooden piston, 
which is moved to and fro by hand, and the blast 1s con- 
veyed to the furnace by a tube. The furnace itself is 
suspended above the ground, and is capable of being tilted 
by about 30 deg. for tapping purposes, whilst the charging 
is effected from a ladder, the charge being mostly brown 
iron ore and blackband with coke produced in the vicinity 
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The Miners and their Troubles. 


AFTER six months’ experience of the legal minimum 
wage, plus three years of the legal eight hours’ day, 
we find the 1912 annual conference of miners dis- 
cussing more grievances and advancing more demands 
than ever. As the Eight Hours Act has failed to give 
the men more leisure, demands are to be made—or 
vigorously renewed—for the abolition of the three- 
shift system, the restoration of the short shifts that 
existed prior to the eight hours day, and for a maxi- 
mum five days’ week. Moreover, as the Minimum 
Wage Act has failed to give the men piece rate wages 
for time rate work, several amendments are to be 
moved, and meanwhile all-round advances of pay 
are to be demanded. On top of these and a multi- 
tude of other demands there is to be a serious request 
for the nationalisation of mines and minerals. More- 
over, renewed pressure is to be applied to force the 
non-unionists into the Federation. From this week’s 
conference four big agitations will proceed for nation- 
alisation, for Minimum Wage Act amendments, for 
higher wages, apart from the Act, and against non- 
unionists, to say nothing of smaller matters. To 
deal adequately with this year’s conference within 
the limits of a single article is impossible; but we 
will do our best to summarise the situation which is, 
indeed, serious. The speeches and resolutions of 
this week’s conference fall a long way short of furnish- 
ing a true index to what is going on in the coal trade. 
For one thing, a persistent agitation is being con- 
ducted among the miners in favour of a big strike 
without notice. At first the miners were assured by 
their leaders that they had won a great victory when 
they got the Minimum Wage Act. Now the men are 
regarding it as a defeat, the leaders are blaming the 
Government, or the owners, or anybody, and the idea 
that is being industriously but very quietly spread 
is that the national strike failure was due to the long 
notice and loud talk that preceded the strike and the 
consequent large stocks of coal that were laid in by 
consumers. ‘If only we strike suddenly, without 
notice, we can get what we want,” is the gospel of a 
thousand agitators in the mining villages to-day, and 
a big proportion of the men are accepting it. While 
this idea is being quietly spread passions are kept at 
pretty high pitch by exaggerated stories of fabulous 
profits and royalties out of the sweat of labour. Ina 
word, the situation is dangerous. 

It is precisely this idea that profits are so enormous 
that very much higher wages could be paid without 
detriment to industry that is at the bottom of 90 per 
cent. of our strikes and threats of strikes. We have 
commented on this before, and we again repeat that 
until the facts about wages and profits—the relative 
proportions—are put fairly and squarely to our 
working men there will be no peace. Once make the 
collier understand that he gets, on the average, ten 
times as much wages as the shareholder gets in divi- 
dends ; that the average margin of profit is too small 
to permit of any substantial advance in wages ; 
that the employer is not to be regarded as his worst 
enemy ; and that prices cannot be further increased 
without damaging our trade, and he will become a 
reasonable fellow and cease to be misled by frothy 
agitators who prate about labour only receiving an 
insignificant share of the proceeds of industry. As we 
have made plain in these columns more than once, for 
every penny of dividend taken by the colliery owners 
of this country the miners get very nearly a shilling 
in wages. Coal prices cannot be forced above the 
level set by foreign competition, and the margin of 
profit, after wages, taxes, &c., are paid is not wide 
enough to allow any very big increase in labour costs. 
This means that if the wages of one man, or the labour 
costs of one ton, are put up, then the wages of another 
man, or the costs of another ton, must. come down. 
And this is why the Minimum Wage Act is a failure. 
Colliery managers are placed in a most difficult posi- 





ruptcy or driving away capital that is constantly 
needed for improvements. Meantime rates and taxes 
are growing, and the miners expect very much higher 
wages. The men have been led to expect and led to 
believe that the new law means that the wages of the 
low-paid men and of all men when working in bad 
places or failing to put forth their best efforts are to 
be raised, but that none of the higher wages or the 
wages earned when in good places are to be reduced. 
The thing is impossible. Readjustments have got 
to be made or the new !aw has to remain a dead letter. 

Different managers are adopting different methods. 
Some are giving the men to understand that if they 
too often fail to earn the minimum fixed and demand 
the “ make up” too often they will have to go, for in 
many cases these “ make ups”’ are resulting in the 
men taking things easy and reducing the output. 
The necessary stimulus of piece work is weakened 
even by a low minimum wage. There are large 
numbers of men who will not exert themselves if 
they can get, say, 6s. a day without it. Managers 
have either got to clear these men out or they have to 
break the law. In some cases men of poor abilities 
are agreeing not to claim the minimum. Then, 
again, some managers, finding their costs enhanced 
by making up wages in accordance with the law, are 
constrained to cut down to the lowest possible figure 
the allowances for dead work. This means that some 
of the very best colliers accustomed to high wages find 
their allowances reduced. In an indirect manner 
they lose by an Act under which they never claim any 
‘““make up.” And yet again, there are cases—very 
many cases— where a hewer employs two or three 
learners or assistants at time wages. Probably one 
assistant gets more and the other less than the mini- 
mum stipulated for the particular work. Now, if 
the hewer has to increase one assistant’s wage and he 
does not reduce the other, he is himself out of pocket 
as a result of the new Act. He finds himself in a like 
position to the owner. In a hundred ways this Act 
is causing irritation and loss, and the leaders of the 
men, instead of honestly facing facts and explaining 
matters, continue their campaign in favour of fan- 
tastic laws and artificial wages, abusing the owners, 
and inflaming the men’s passions with stories about 
huge profits. The leaders are going to press for 


‘amendments to strengthen the Minimum Wage Act. 


But if the powers of the Joint Boards, say, or of the 
independent chairmen, are strengthened so that 
decisions may be more binding, will the Miners’ 
Federation abide loyally by such decisions as may fall 
short of its desires? Only a few days ago Lord St. 
Aldwyn gave some decisions which were favourable 
to the men. So far, so good; but no less a miners’ 
leader than Mr. Hartshorn at once announced pub- 
licly and boastingly that if the decisions had been 
otherwise all the men affected would have been called 
out on strike. Such a declaration is all the more 
remarkable when it is borne in mind that in South 
Wales less than half the miners are in the Union. 
Mr. J. Williams, M.P., has just admitted that out of 
205,000 workmen in that coalfield only 50,000 are 
paying into the Federation. It is under such brag- 
gart leadership and in such circumstances that a big 
campaign is to be started to force all mine workers into 
a Federation that has used its influence on behalf of 
unnecessary and vexatious laws, that coaxed a million 
men to strike under false pretences, and in violation 
of agreements, that announces it will not observe 
decisions given under statutory authority unless such 
decisions suit it, and which is now about to under- 
take another political mission for nationalisation of 
mines, so that the workers may be bound hand and 
foot by a new State bureaucracy. 


The German Steel Syndicate. 


Ir is now exactly five months since the German Steel 
Syndicate was renewed on a modified basis for a 
further term of five years, and the management of the 
combination has just issued the annual report for the 
final year ended with last March under the former 
system. Although specially applicable to Germany, 
the report, to which attention has been directed in 
this journal in previous years, is always regarded with 
particular interest in other iron and steel-producing 
countries of a competitive order. This is because it 
summarises the activity of the combination in the 
period concerned both from the standpoint of the 
domestic trade and that of such portion of the export 
business as is directly undertaken by the syndicate, 
which exercises absolute control over about 37 per 
cent. of the total tonnage of iron and steel sent out 
of the country, the amount consisting solely of semi- 
finished steel, railway material, and shapes. This 
particular percentage may, perhaps, not seem to be 
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very considerable having regard to the fact that the 
total turnover of the constituents of the syndicate 
in the calendar year 1911 slightly exceeded 12,205,000 
tons, but it has to be remembered that one-half of 
the production which was controlled by the com- 
bination down to the virtual expiration of the former 
agreement last March has always been disposed of 
by the constituents themselves at their own particular 
prices both in the home and export markets, in so far 
as subsidiary syndicates have not existed for the 
purpose. Under the new order of affairs, however, 
the syndicate has even lost the control of the output 
by syndicated members of bars, wire rods, plates and 
sheets, tubes, and castings and forgings, and their 
works are therefore now able to develop the produc- 
tion of these manufactures, which formed the second 
group under the old agreement, without the restric- 
tions which prevailed down to the end of March. 
The release from any kind of systematic regulation 
of the second group, the turnover of which amounted 
to 6,393,000 tons in the twelve months ended last 
December, is probably responsible for the relegation 
of the group to the background in the report for 
1911-12, which merely tabulates the progress made 
by these products in the course of years and indicates 
the generally known circumstance that the tonnage 
disposed of has surpassed that of the first group, 
composed of semi-finished steel, railway material, 
and shapes, in the past few years. Indeed, the absence 
of information concerning the second group, which 
it had been hoped years ago to place under the abso- 
lute and complete control of the syndicate, appears to 
suggest that it is desired to blot out from memory 
this unfortunate part of the former organisation of 
the combination regarded as a legally constituted 
syndicated company. 

The report, after referring to various unfavourable 
features in the international economic situation 
which affected trade in the United States, Great 
Britain, and the Levant, is able to show not only a 
record year in the history of the syndicate for the 
group of semi-finished steel, railway material, and 
shapes, considered as a whole, but also slightly 
improved financial results as compared with the 
preceding twelve months, notwithstanding the fact 
that the inland prices did not experience any upward 
change during the whole of the financial year. What 
these results are, as is usually indicated by the tonnage 
dividend paid to the constituents, has not been dis- 
closed beyond interested circles for the moment, 
although the information will probably be forth- 
coming in the immediate future. The total turnover, 
reckoned on an ingot basis, amounted to 5,998,000 
tons, as contrasted with 5,337,000 tons in 1910-11, 
and 5,756,000 tons in 1906-7, which was the previous 
year of record. It will be observed that the deliveries 
in 1911-12 show an increase of 661,000 tons over the 
previous year, whilst the advance as compared with 
the highly favourable year of 1906-7 is no fewer 
than 242,000 tons. The share of the export trade 
in the total turnover reached 2,042,000 tons, as 
against 1,915,000 tons in 1910-11, being an augmen- 
tation of 127,000 tons as contrasted with an increase 
of 379,000 tons in 1910-11 over 1909-10. On the 
other hand, it is important to note that the greater use 
of the three classes in the home market caused the 
consumption to expand by the large amount of 
534,000 tons in 1911-12, whereas the quantity used 
in the domestic market in 1910-11 experienced a 
decline of 59,000 tons as compared with the preceding 
year. The details in regard to the exports of the 
three classes of products show a combined advance 
of 209,000 tons in the case of semi-finished steel and 
shapes, but the exports of railway material declined 
by 82,000 tons. This reduction is surprising in view 
of the fact that the tonnage of railway material 
exported from Germany haw not only considerably 
increased in recent years, but the country now occupies 
the first position in the world as a rail-exporting 
nation. The explanation, however, according to the 
syndicate, is to be found in the circumstance that the 
Federal State Railw ay authorities, instead of ordering 
larger quantities in previous years, when both domestic 
and export orders were slack, have again followed the 
practice of notifying greatly increased requirements 
at a time when the rolling mills are strained to their 
full capacity. The result has been that the syndicate 
has been compelled to refuse some export orders at 
favourable prices, whilst the export trade in long 
rails and joists has also been hampered by the com- 
parative scarcity of special trucks which are needed 
for their transport. 

It is well to point out an important factor which 
will have an influence upon the future of the German 
Steel Syndicate. During the past year or two of the 
operation of the old agreement most of the principal 
constituents, owing to extensions of plant or amal- 
gamations or absorptions of other works, were able 


of bars, wire rods, plates and sheets, tubes, and cast- 
ings and forgings considerably in excess of their 
allotments in the syndicate, but they actually ex- 
ceeded their allotments by a large tonnage, and 
were compelled to submit to the penalty of £1 for 
every ton produced in excess of the permissive tonnage. 
In fact, these particular members had outgrown the 
syndicate, and their desire for absolute freedom in 
this group led to their refusal to be any longer bound 
by restrictions to further development and to the 
complete separation of the group from the syndi- 
cate. It is now a question whether this circum- 
stance will or will not be reproduced in future years, 
in which event the syndicate would entirely 
collapse. The report for 1911-1912, for instance, in- 
dicates that the members are gradually approaching 
their allotments in the present group, in a manner 
similar to that which prevailed as regards the second 
group which has been entirely released. In the case 
of semi-finished steel the allotments were actually 
exceeded by 28 per cent. as compared with an excess 
of over 11 per cent. in 1910-11, whilst the difference 
between turnover and allotments in railway material 
has been reduced from 16 per cent. in 1910-11 to 11 
per cent. last year, and in shapes from 26 per cent. to 
16 per cent. respectively. The three classes combined 
merely represent a difference of 4.34 per cent. between 
the actual turnover and the allotments in 1911-12, this 
contrasting with 14.45 per cent. in the previous year. 
It would seem in the circumstances, and after allowing 
for the automatic increases in the allotments which 
will come into operation for certain  consti- 
tuents in the next two or three years, that the time is 
not very remote when the members will have also 
outgrown the syndicate in the present products 


—— 


trades and on civil engineering work. For some 
years past, that is to say, during the period when 
electric power application has been energetically 
developed in every branch of industry, the bi uilding 
trades have been notoriously at a discount. There 
appears to have been a period of torpor with regard 
to this industry, owing perhaps to a corresponding 
period of over- production a decade ago. With revard to 
large civil engineering work, this relies to a very large 
extent on the rapid development of cognate industries, 
and in Great Britain, at any rate, although businesses 
are extending their activities, the establishment of 
large new enterprises appears, generally speaking, to 
have passed the stage of active development. In other 
words, so far as the British Isles are concerned, the 
indications are that at the present time the country 
is reaching an industrial saturation point, and capital 
for the establishment of new businesses where |uild- 
ing and equipment are concerned on a massive scale 
has been diverted to our Colonies. Inasmuch as 
large civil engineering works are more or less directly 
dependent on the development of industrial enter- 
prises, the number of home contracts of mag- 
nitude in civil engineering during the past few 
years has also been small. The logic of this may 
be further developed. A railway will not esta- 
blish a new main line or a great terminal outlet 
except at the call or with the prospect of a large new 
industry or a large concentration of industries at any 
particular point. The great civil engineering works 
involved in town planning and equipment are chiefly 
called into being when a town rises from a compara- 
tively obscure position to one of greatness. The 
call for civil engineering so far as the United Kingdom 
is concerned has recently therefore been small, while 


dominating the trade. 





Electricity in the Stone Industries. 


does not play an important part. 


quarrying and dressing of stone, is to a very large 
extent unaffected by the most modern application 
of engjneering. The use of explosives, of course, 
assists the quarryman in getting rid of the top layers 
before he reaches the best qualities of stone and the 
early hand crane is now frequently driven by steam 
power. In stone dressing, steam plants, sometimes 
inefficient, placed at long distances apart and of small 
individual capacities, are often employed in driving 
saws, planing machines, and lathes, while compressed 
air systems are, of course, to be found, but as a 
general rule, to which there are one or two notable 
exceptions, electricity has not come into its own with 
regard to this industry in this country at least. 

Even where compressed air is desirable for the 
immediate application to the tools themselves, it is 
an economic advantage to be able to transmit the 
power for considerable distances without leakage 
and cooling losses which inevitably occur when 
steam or air is transmitted over considerable lengths 
of piping and from this point of view the adoption 
of small portable high-speed compressors direct driven 
by electric motors would be an economic alternative 
to the use of a central pneumatic power plant. A 
central electric power-house in connection with quar- 
ries where crushing operations are carried on on a 
large scale for the production of crushed stone for 
macadam and other purposes would probably be 
most advantageous, while for driving planing and 
moulding machines, saws, lathes, &c., and the auxiliary 
apparatus used in carpenter and fitting shops attached 
to large quarries for the maintenance of the tools, 
electricity also would have a considerable sphere. It 
is notorious that the small isolated steam boiler of the 
vertical type used on a quarry crane is often a “ coal 
eater,” and could with advantage be substituted by 
electric motors fed by overhead power circuits. It 
must, however, always be remembered that the quar- 
rying industry has to adapt itself to the vagaries of 
the geological structure, and it is very often necessary 
to have quarries situated at considerable distances 
apart, with stone dressing works at various points 
near them. Here the flexibility and economy of trans- 
mission of the electric power system of supply would be 
of very great economic advantage and it is surprising 
that it has not been more extensively adopted. In 
order thoroughly to understand the present position 
the argument must be carried one stage back. The 





not only to raise their tonnage capacity of production 





quarrying industry largely depends upon the building 


under control, and the final result will probably 
be the formation of a few trust-like groups of works 


THE range of industrial activities comprising modern 
life have been ransacked in a very thorough manner 
in order to provide the necessary outlets for the use of 
electrical energy, and at the present day it is some- 
what difficult to find any sphere in which electricity 
It is therefore all 
the more curious that, speaking, of course, in a general 
sense, the stone industry, by which is meant the 


abroad where the civil engineering contracts have 
lately been found, the question of freights largely 
prevents the'competition of the British stone trade 
with local labour and material. 

These causes therefore explain why the stone 
industry of this country, although by no means in an 
unhealthy condition, has not been faced with that 
demand for expansion which generally precedes the 
adoption of modern machinery. On the other hand, 
the other incentive to the adoption of electric plant, 
namely, the increased working margin effected by 
internal economy, has again been weak inasmuch 
as however good a mechanical plant may be, a large 
proportion of the work of a quarry and the stoneyard 
must even to-day be accomplished manually. This, 
taken in conjunction with the fact that a considerable 
proportion of British stone quarries are small and 
isolated concerns, run by men of strictly moderate 
capital explains the limitations in the way of the 
adoption of electrical machinery. 

At the same time, it is necessary to emphasise the 
fact that there is here a large field at present com- 
paratively untapped for the development of the use 
of electric power, and the problem is to determine 
the best way in which the matter should be 
approached. The success of electric power in con- 
nection with collieries should only be an encourage- 
ment to the development of this new field of enter- 
prise, but it should be pointed out that the engineer- 
ing features of the problem must never be considered 
apart from the financial aspect. The quarry owner 
is usually a man who does not see his way to putting 
in fresh capital on a business which is already worked 
on a very narrow margin, if this capital is to be 
expended on plant and not on the increase of business, 
and hence it would seem that the stone industry is 
one of those on which an experiment should be tried 
which has in one or two other cases yielded excellent 
results. This experiment is the formation of a 
third party interest in the economical working 
of the plant. This may be illustrated by an analogy. 
We believe that in the United States, and possibly 
in this country also, firms interested in the sale of 
lubricating oil will take an annual contract with an 
industrial firm for the efficient lubrication of the 
plant, including the upkeep of that plant in working 
condition so far as the bearings are concerned, pro- 
viding that their own inspector can periodically see 
that the oil is being applied and the bearings main- 

tained in an efficient manner. The profit of the oil 
company is obtained on the saving of oil due to 
intelligent application as compared with previous 
waste, inasmuch as the contract is based on the 
figures for the oil consumption of the firm previous to 

the contract. Is it too much to suggest in the presen! 
days of engineering enterprise that a firm able to 
supply, say, a portable or semi-portable generating 
plant driven, for example, by means of suction gas. 

should be prepared to hire this plant to the quar) 
owner on a basis of saving over the previous steam 
driven or manual installation? The contract would, 

we believe, be mutually advantageous and would in 
some cases effect reductions in working costs whic) 








would render the cost of the finished product so low 
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as to make it capable of being put into competition 
with foreign goods. That this is far from the case 
at present is shown by the enormous imports of Nor- 
wegian granite and Italian marble which are at 
present coming into this country, even in the very 
heart of the quarrying industries, as at Aberdeen. 


Failure of a Socialist Enterprise. 


Time after time the failures of Socialist industrial 
undertakings in France have emphasised the imprac- 
tical character of the theories which aim at distribut- 
ing the profits of an enterprise amongst the workers 
instead of allowing them to go into the pockets of the 
idle capitalist. The latest example is the strike at 
the glassworks at Albi. In 1896 the glassworkers 
were on strike, and the Socialists were fulminating 
against the employers to such effect that subscriptions 
were raised for the purchase of the Albi factory, 
which was handed over to the workers as their own 
property. This realisation of a pet Socialist theory 
was naturally hailed with tremendous enthusiasm. 
‘The example, it was said, would show that the workers 
could get along quite comfortably without the inter- 
vention of employers. Under Socialist management, 
however, the Albi glassworks have had a very 
checkered career. The men believed that their 
practical knowledge of glass-making was alone neces- 
sary to make the factory a success, and they would 
have no engineer or other “ intellectual ” in command 
over them, Seeing that every man was his own 
master, the affairs got into such a hopeless tangle that 
the management found it necessary to call in the aid 
of an engineer. They took care to appoint an engi- 
neer who was himself a Socialist, and this merely had 
the effect of precipitating a crisis. When he entered 
upon his duties six months ago the engineer found 
that the glassblowers were earning quite enough 
during three or four days to enable them to take a 
holiday for the rest of the week. When the glass- 
blowers are not at work the other hands are neces- 
sarily idle. The engineer therefore saw an admirable 
opportunity of putting into practice another pet 
Socialist theory, that is to say, the levelling down of 
wages. Every man was to be paid according to the 
quantity of the work done, without special reference 
to the quality. As the glassblowers would receive 
less they would have to work more. Therefore the 
men have risen up in their wrath against the “ intel- 
lectual ’” who would impose conditiens upon them. 
They are no longer their own masters. They have 
gone out on strike in their own works, and every- 
thing points to the probability of their being unable 
to work when they want to, owing to the hopeless 
financial condition of the concern. 








IRON AND STEEL INSTITUTE. 


THE autumn meeting of the Iron and Steel Institute 
opened in the Hall of the Philosophical and Literary 
Society, Leeds, on October Ist, under the presidency 
of Mr. Arthur R. Cooper. There was a large attend- 
ance of members, those present including Sir Hugh 
Bell, Sir Robert Hadfield (Past-Presidents), Lord 
Airedale, Professor Lupton (Leeds University), Mr. 
J. Ainsworth (Vice-president), Professor W. A. Bone, 
Hon. Rupert Beckett, Mr. Robert Armitage, Dr. 
Michael E. Sadler (Vice-Chancellor, Leeds University), 
and Mr. F. T. Kitson. 

Lord Airedale, in welcoming the members, said 
it would be a pleasure for him to continue the great 
interest which his late father had always taken in the 
Institute. Thirty-six years had passed since the 
institution last visited Leeds, but it was interesting 
to note that most of the works which were visited 
then were still prosperous and still provided a large 
amount of work and labour for the people of the city. 
The occasion of the present visit found the iron and 
steel trade throughout the whole country in a very 
flourishing condition, and thus the members would 
see the local industries and works at their best. One 
branch of the industry in which he was particularly 
interested was the manufacture of best Yorkshire 
iron, wh'ch had been erroneously referred to as a 
fossil industry. The output was still very large, 
and the demand as great as ever, and he believed 
that for the special purposes for which it was required 
nothing to equal it had yet been found. When the 
works of the Monkbridge Iron Company were visited 
by the Institute in 1876 the occasion was celebrated 
by the starting of a new 15-ton steam hammer. 
Members would be interested to hear that the hammer 
was to-day still doing good work. 

In acknowledging the welcome, the President 
remarked that the city of Leeds had been famous 
tor many generations for its cloth manufactures, and 
the city and district for the manufacture of wrought 
iron, known as ‘“ Best Yorkshire,’ which he belteved 
to be the best of its kind the world could produce. 
Since the development of the local railways, by the 
energy and enterprise of the citizens, Leeds industries 
had grown enormously. 








Following these formalities, the President, amid 
the hearty plaudits of the members, presented the 
famous Bessemer gold medal to Mr. J. H. Darby, 
of Sheffield, ‘‘ for important services rendered to the 
iron and ‘steel industry,” remarking that it was the 
greatest honour within the power of the Institute to 
confer. 

Mr. J. H. Darby, in acknowledging the presentation, 
said that the Bessemer medal had now been awarded 
forty times, and it was interesting to recall the fact 
that eight medallists had been associated with the 
basic process of steel manufacture. This was a 
very marked indication of the attention given to and 
the importance of the Thomas and Gilchrist process. 
It was a relation of his who, in 1709, made a half 
coke from coal instead of charcoal in the blast fur- 
nace, and in the year 1789 another relative had 
worked at the same problem. The question of 
making coke fuel was one of absorbing interest. 

The Conference then proceeded to the reading and 
discussion of papers. 

The first papers taken were those by Sir Robert 
Hadfield on “‘ A Method of Producing Sound Ingots,” 
and on “‘ A New Method of Revealing Segregation in 
Steel Ingots.’’ The first named is a long, carefully 
prepared, and voluminously illustrated paper, and in 
what follows we give a brief summary of the method 
proposed by the author and of the advantages claimed 
for it. Tt consists in heating the fluid steel in the upper 
part of the ingot or other mould and maintaining it in 
aliquid condition by the combustion in contact there- 
with or in close proximity thereto, during the cooling 
and shrinkage of the metal in the lower part of the 
mould, of solid fuel—for instance, charcoal—by 
means of a blast of compressed air, which is caused to 
impinge on the fuel while this is directly or indirectly 
supported by the metal below. Underneath the 
charcoal and between it and the top of the metal in 
the ingot is arranged a layer of fusible material], such 
as cupola slag, which has little or no injurious action 
on the metal. The slag largely prevents the radiation 
of heat, the loss by which is much greater than it is 
ordinarily supposed to be. The layer of slag may 
be about hin. in thickness. The cost of carrying out 
the method is, according to Sir Robert, trifling when 
compared with the large saving effected by reducing 
loss and waste of material. Moreover, the quality 
of the product is improved. Not only is there less 
waste, but the quality is improved. A _ specific 
instance is quoted. Ingots have been made weighing 
about 5000 Ib. each, in which the piping and discard 
have not amounted to more than 7 per cent. of the 
whole. . But apart from this small loss there is the 
advantage that the material obtained is quite sound 
and free from hidden pipes and other defects on the 
whole length of the ingot. It is estimated that on a 
large output the saving by this method is from about 
8s. to 12s. per ton. 

An abstract of Sir Robert’s second paper will be 
found on page 368. 

For the purposes of joint discussion the reading 
of these papers was followed by the presentation of a 
paper by Dr. Hans Goldschmidt on ‘“‘ A New Method 
for the Improvement of the Soundness of Steel 
Ingots by the Aid of Thermit,”’ an abstract of which 
follows :— 

The question of the prevention of piping in ingots is one that 
has always occupied the attention of metallurgists, and, among 
other remedies, the use of thermit was long ago recommended. 
The method of its application was to break open the crust 
which formed at the top of the metal in the mould, and to plunge 
a cartridge filled with thermit into the pipe, in order to remelt 
the surrounding parts, As soon as this remelting was effected, 
the hole was filled by pouring in fresh liquid steel from the ladle. 
The process as thus carried out was, therefore, a purely thermal 
one. Unfortunately, the method did not yield the desired 
results, in spite of the numerous trials made at a great many 
steel works. In fact, it was only in exceptional cases that success 
was obtained, so that it was no wonder that this so-called anti- 
piping thermit process was soon discredited and forgotten. 

Latterly, however, a new and very successful improvement 
of that old process has been made, which has proved very 
efficacious, especially in the treatment of non-siliconised steel, 
that is, steel to which no silicon addition has been made either 
in the furnace or in the ladle. At first sight it might be thought 
that the method had been altered only in one small detail, for 
the apparatus, consisting of a sheet metal cartridge filled with 
thermit, has been retained. It differs totally, however, in the 
mode of application and the result achieved. 

Whereas formerly the thermit cartridge was used solely for 
the purpose of melting the upper portion of the ingot containing 
the pipe, the lower end having already solidified, the cartridge, 
according to the new method, is quickly plunged right to the 
bottom of the ingot before solidification has begun to set in, 
that is, before any of the defects referred to have had time to 
take effect. The reaction immediately causes an energetic 
ebullition of the liquid contents of the ingot mould, and the 
gases which have just begun to separate out are violently ex- 
pelled, or, if the charge has not been siliconised, the bubbling 
of the metal due to the disengagement of the gas is incidentally 
checked. But the most noticeable feature is the sinking down 
of the liquid metal in the mould by more than a hand’s-breadth 
as soon as the reaction is complete, and the density of the 
material is increased by an amount corresponding to this reduc- 
tion of volume. Further metal is then poured in from the 
ladle, until the level of the ingot is restored, and the ingot, if 
of non-siliconised steel, is then covered with an iron plate in the 
usual way. The violent frothing up, due to the reaction of 
thermit, has other good effects, for the segregation already 
accumulating in the centre is driven upwards and the further 
formation of segregates prevented. 

The new method has proved particularly effective for the 
treatment of ingots intended for rolling into plates, and the 
advantages here are very apparent. In this connection the 
new process was first tried at a steel works combined with a 
plate rolling mill, namely, the German firm of Schulz-Knaudt, 
A.G., and it was due to the enterprise of the steel works manager, 
Dr. Canaris, assisted by Mr. Biewend, engineer of Messrs. Th. 
Goldschmidt, A.G., of Essen, that the process was first put into 
practical operation. The author’s thanks are due to both these 
gentlemen for{their care, which resulted in bringing the matter 
to a successful issue. 





The author then referred to the results obtained with plates 
rolled from slabs treated with thermit in this manner, and 
described the exact manner of inserting the thermit cartridge. 
It is then explained that the amount by which the molten metal 
sinks down differs in different ingots, even in those cast from the 
same heat. It depends upon the degree of piping or on the size 
of blowholes which may be forming within the metal. The 
density of the ingot is, of course, greater by the amount that the 
metal sinks down. Up to the present experience shows that, 
by the new method, a much greater homogeneity of ingot can be 
reckoned upon, using an unprecedentedly simple means. The 
process is actually nothing less than a stirring-up process, that is 
to say, a purely mechanical and not a thermal one. Since the 
weight of thermit required for a one-ton ingot is only a little 
over one pound, the rise of temperature is practically nil. At 
the bottom of the liquid metal, within a limited region only, 
an increase in temperature occurs, causing an energetic agitation 
of the highly-heated particles, by means of which a current is 
produced. Further, the operation is under very easy control 
and the necessary skill in the performance of it is soon learnt 
Moreover, the men are not exposed to any risk in carrying it out’ 

The President, in announcing the discussion open, 
said that the papers raised a subject of great interest 
to all steel manufacturers. They were all anxious to 
obtain from an ingot the maximum amount of sound 
finished material. 

Dr. J. E. Stead said that the papers presented by 
Sir Robert Hadfield and Dr. Goldschmidt were roost 
interesting and valuable. They were based. on 
directly opposite principles. One advocated the top 
heating and the other the bottom heating. Person- 
ally, he preferred to keep the top and not the bottom 
hot. That he believed was the proper principle on 
which to work. Whether in the Goldschmidt treat- 
ment the hot metal made at the bottom went up to 
the top, so that it came to the same thing as a hot 
top, he could not tell, but it seemed a wrong principle 
to make the bottom of the ingot hot. If he could do 
it, he would like to put a refrigerator on the bottom 
of the ingot, with a hot blast on top. That was the 
proper way to obtain the manufacture of a sound 
ingot. It was, however, impossible to ignore the 
results quoted in the paper by Dr. Goldschmidt, 
which were very remarkable, but he still thought 
that if the thermit cylinder was put nearer the top, 
and not at the bottom, of the ingot even better results 
would be obtained. He noticed that Dr. Goldschmidt 
referred to the absence of silicon in the ingot, but the 
introduction of thermit inside the ingot was the exact 
equivalent of introducing silicon. He would like to 
point that out, not with any idea of discouraging 
Dr. Goldschmidt in his work, and, indeed, they were 
all indebted to him for this and past researches. He 
merely suggested that if he made some slight modifica- 
tion of his methods even better results might be 
obtained. With regard to Sir Robert Hadfield’s 
paper, segregation had been one of his studies for a 
long time past. The paper was most valuable and 
interesting. A paper he (Dr. Stead) had read before 
the Cleveland Society of Engineers contained a good 
deal of matter bearing directly upon the problems 
discussed by Sir Robert Hadfield. The accumulated 
evidence of the last few years had proved that iningots 
of non-gaseous steel, unless poured at a very slow rate, 
orinto moulds having their wide ends uppermost, the 
steel remained fluid for a longer period in the lower 
central axis than in the corresponding upper parts. 
That was proved by the fact that in many piped 
ingots the lower end of the pipe passed right through 
the upper central axis into the lower portion. Bear- 
ing directly on the nature of the partly solidified 
central axis referred to by Sir Robert Hadfield was 
a photograph which he produced of an etched rail 
section, in which the centre was nearly pure iron. 
He had tried to explain the cause of this peculiarity, 
but had long ago considered, although the iron 
crystallites did precipitate to the lower central parts. 
and that the purer crystallites grew the most, that 
that alone was not sufficient to account for the great 
purity of the rail centre. The etched section 
proved that the original ingot was free from annular 
honeycombs, as blowhole segregations were absent. 
Presumably on that account it was most probable the 
ingot was piped, and contained a hollow cavity in the 
upper central axis. The present explanation as to 
why the central axis of the rail was sc much purer 
than the steel surrounding it was that the ingot was 
rolled before the central portion of the steel was 
quite solid. All steels passed through such a con- 
dition when at a temperature a little below the first 
solidification point. The ingot, when passing through 
the rolls, wou'd receive in the first pass pressure on 
the wider end, and that would be applied also to 
the liquid. That would be squeezed out up into the 
pipe, leaving only the primary, nearly pure, solid 
crystallites of iron behind. Or if there were no cavity 
it might traverse the whole length of the central 
axis and escape at the top if the layer of solid steel 
at that point was thin, or failing that, owing to the 
thickness of the solid top, might expand the ingot 
near the thin end. A rail from the upper part of 
the ingot would possibly have shown an upper central 
axial segregation produced by mechanical pressure, 
and he had met with steel plates and billets probably 
rolled from ingots when in a similar physical condition 
in which the pipe was undoubtedly filled in the way 
described. Quite recently Karl Neu had practically 
shown that by designedly rolling ingots before the 
central portions were solid, the central axis of the 
finished blooms contained steel practically free from 
metalloids. He also found that the ingots expanded 
in certain parts during the rolling. It was interesting 
to inquire what would take place in the ingot before 
it was pressed had Sir Robert run copper into it. To 








362 


THE ENGINEER 


Oor. 4, 1912 








get the copper inside the cavity the solid crust at the top 
would have to be broken through. It would alloy with 
a portion of the iron, making a fusible mixture, but the 
copper and the alloy, being heavier than the central 
column of liquid steel, would run down the central 
axis between the suspended iron crystallites, displac- 
ing the impure residual liquid, which would then rise in 
the cavity. The ingot when cold would have the copper 
in the lower central axis, and, according to Sir Robert, 
the presence of copper there would be an indication 
that at that point there would be normally unsound- 
ness, whereas normally it would be the soundest. 
The method of Sir Robert, therefore, had its limita- 
tions, and could be useful only when the steel had 
completely set, and the copper could find its way 
into the actual unsound places. If added before, it 
would be impossible to say whether, if a sister ingot 
were cast under normal conditions the areas corre- 
sponding to those where the copper lodged would 
be porous or not. If copper were poured down 
the ingots made sound by Sir Robert Hadfield’s 
excellent method, it was more than probable copper 
would lodge in the central axis, end lead to the errone- 
ous conclusion that ingots produced by that process 
would be unsound. 

Mr. B. Talbot, Dr. Stead went on to say, had been 
working at Cargo Fleet for two years to obtain a 
simple method of producing sound ingots His 
work had shed quite a new light on what occurred 
when the ingots were pressed at a time when the 
central portions were still fluid, but what was of far 
greater importance, Mr. Talbot had developed a 
simple and relatively inexpensive method of pro- 
ducing sound ingots which, in his opinion, was bound 
to lead to the most beneficent results in many branches 
of the heavy steel trades, particularly in the manu- 
facture of steel rails and tubes. It was an epoch- 
making development. The ingot wes first made 
absolutely sound by the use of aluminium or silicon, 
except as to the central pipe. The ingot was quickly 
stripped and was allowed to stand in the soaking 
pit for a short time. It was then, whilst its centre 
was still liquid, sufficiently compressed by a few 
passes in the cogging mill to reduce its sectional area. 
The resulting semi-cogged ingot was free from cavity 
and was absolutely sound. The practice at present 
developed was to return the semi-cogged ingot to the 
soaking pit in order to equalise the heat, but if this 
method should come into commercial use and other 
developments in course of trial be employed, it might 
be unnecessary to do that. The rails rolled from the 
upper part of the ingots treated in this way stood the 
drop tests extremely well and unsoundness was con- 
spicuous by its absence. It was difficult to estimate 
the benefit this invention would confer on steel makers 
and steel users. In the case of the rail with a nearly 
pure centre, previously referred to, the ingot must 
have been nearly solid when passed through the rolls, 
hence the great purity of the central axis. Mr. 
Talbot partially rolled the ingot long before that 
stage, with the result that the carbon in the centrat 
column was only about 25 per cent. less than in the 
outer thick envelope, which, of course, solidified in 
the normal way. When the ingot was taken from the 
soaking pit the pipe would be well developed and the 
central portion of th steel free to flow. When 
placed on its side at the rolls the steel would at once 
flow into the cavity before pressure was applied, 
while the gases travelled along the frozen internal 
side of the ingot. As soon as sufficient pressure was 
applied these gases must be forced into the steel 
itself and remain there in solution or escape into the 
air. Coincidently, during extension, the layer of 
steel just below the thick solid envelope at the stage 
of solidification at which all steel was quite fragile, 
not being capable of extension. broke up into a 
multitude of small fissures, and these were at once 
filled with the carbon, sulphur, phosphorus, and rich 
residual liquid from the layer below consisting of 
loosely packed pure crystallites of iron and liquid. 
Auto prints of completely solid ingots clearly showed 
the parts which were at one time actual fissures. The 
parts richest in sulphur, phosphorus, and carbon 
were located in th? position where it was most desir- 
able anything objectionable should be fixed. Brinell 
long ago proved that the best place for blow-holes 
was exactly where the segregate was forced. As it 
was spread evenly over a very large area, there was no 
place where the segregate was concentrated in objec- 
tionable quantity. The exact details of the process 
had been worked out by Mr. Talbot at very great 
pains and expense, and he personally congratulated 
him on his success. 

Mr. B. Talbot said that while he appreciated Dr. 
Stead’s kind remarks, there would be other oppor- 
tunities of referring to what was being done at Cargo 
Fleet. He believed that the question of producing 
sound ingots wou'd have to be answered by the steel 
maker. In America there had been bed accidents 
from unsound rails to an extent that was hardly 
realised in this country. There were two ways in 
which sound ingots could be produced, the one pro- 
posed by Sir Robert Hadfield, that of feeding the pipe, 
or some means of reducing the area of the ingot. 
That had been tried, es Dr. Stead had said. The 
results as far as they had gone were very satis- 
factory, as the intermediate bloom was perfectly 
sound. For such materials as rails the result was a 
hard outside where it wes wanted and a soft centre, 
and not, as was often the case now, a hard centre and 





a softer skin. They were putting the matter before 
railway engineers, and if they said the discovery was 
of no use—some of them had funny notions and might 
say it was of no use to them—then he would only say 
he had been afforded the opportunity of carrying out 
@ scientific research. 

Mr. J. M. Gledhill referred to experience with segre- 
gation in connection with very large castings. Dr. 
Stead’s account of Mr. Talbot’s investigation was 
very interesting, particularly to him, as it seemed that 
modern practice was following a path which had been 
suggested a long time ago and of which he had had 
experience, namely, by pressure, which seemed a 
better way to deal with the trouble than by filling 
up the holes with buttermilk, so to speak. He had 
hed experience recently of an ingot weighing about 
128 tons. That was an ingot of 76in. diameter and 
from 18ft. to 20ft. in length. It was subject on the 
diameter to a pressure of 1200 tons. They knew per- 
fectly well where the segregation would be, and that 
the rest of the ingot would be sound, and the result 
was a perfectly homogeneous mass of steel of about 
100 tons weight out of the ingot. The carbon at the 
top and bottom would be in proportions represented by 
.09 per cent. and .06 per cent., which was a remark- 
able degree of regularity for so large a mass. 

Mr. E. Baker said that although Sir Robert Hadfield’s 
paper seemed to be written entirely for rail makers, 
there was one point in which he was interested. The 
ingots referred to were suitable for rail manufacture, 
but for other purposes it became a question whether 
it was worth while incurring the extra expense. It 
would be interesting to know what was the result in 
in practice of bottom poured ingots. 

Mr. A. 8. Keith, as a maker of tramway rails, said 
that while it was not necessary to have such sound 
rails in tramway work as in permanent way practice, 
his company had during the past few years supplied 
permanent way rails made from Bessemer basic steel 
to many railway companies, and the results in service 
had been quite satisfactory. The Liverpool Corpora- 
tion was about to lay its tramway tracks with 
130 Ib. rails. It would be interesting to have a state- 
ment from rail makers as to the difference between 
English and foreign railway rails. It was difficult 
to believe that, when regard was had to the conditions 
under which they were made, the English-made 
rail was not as good as the foreign rail. He ren- 
tioned this because the suggestion had been put 
forward that the English rails were not as good as 
the foreign rails. 

Mr. W. H. Hatfield said that the question of the 
production of sound ingots was a most important one. 
With two exceptions Sir Robert Hadfield’s method 
appeared to fulfil all the necessary conditions. First 
of all, it was quite possible that the addition of carbon 
from the top of the ingot might have been responsible 
for some carbon being drawn down into the ingot. 
That objection had been shown not to exist by the 
statement as to the composition of the ingot 3tin. 
below the surface. The possibility of flash at the top 
of the ingot was the only objection he saw. Compar- 
ing Sir Robert’s method with that of Dr. Gold- 
schmidt, the former had certain advantages. 

Mr. W. H. Brearley pointed out that Sir Robert 
Hadfield’s process consisted very largely of the use 
of two separate operations, which had been in use for 
a considerable time in the manufacture of tool steel. 

The President, in moving a hearty vote of thanks to 
the authors of the paper. said that the discussion had 
been most interesting. Particularly so was the state- 
ment made by Dr. Stead on behalf of Mr. Talbot. 
He hoped that the latter would prepare a paper to 
be read before the next meeting of the Institute in 
May. 

Sir Robert Hadfield, in a brief reply upon the dis- 
cussion said the question was the amount of merchant- 
able material produced, and he hoped that Dr. Stead 
and Mr. Talbot would be prepared with a definite 
statement as to the amount of saleable product 
obtained. At the same time he congratulated Mr. 
Talbot on what he had achieved. 
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Valuation of Public Utility Properties. By Henry 
Floy. London: The Hill Publishing Company, 
Limited, 6, Bouverie-street, E.C. 1912. Price 
21s. net. 

Tue author is of opinion that at the present time 

there exists no general practice or well formulated 

theory of the valuation of utility property. He con- 
siders that this is indicated by the generally confused 
state of the public mind, the divergent views of those 
engaged in the work, and the contradictory positions 
taken by the public authorities and courts as to the 
basis of valuing such property. It must not be for- 
gotten that the work is written by a valuer who gives 
his address as New York City, and therefore his 
observations apply chiefly to the practice in the 

United States, but the problems of valuation are, of 

course, similar to those dealt with in this country. 

It seems clear that in the United States far Jess care 

has been taken by the governing bodies to safeguard 

the public interest in the granting of monopolies to 
private corporations. Whereas in the United King- 
dom certain specified dividends cannot be exceeded 
without giving the public the benefit of lower rates, 





it appears that in many instances such restrictions 
are conspicuous by their absence in the United States, 

After an introduction and a glossary of terms, the 
author describes the system of public commissions, 
one of whose duties is the valuation of “ public 
utilities,’’ and in Chapter IV. he describes the met}iod 
of ‘‘ making an appraisal,’ and useful hints are given 
as to sub-division of the inventories. Structural 
costs which form the subject of Chapter V., will be 
of general use; curves of current values of various 
metals and materials are given, and the autor 
explains his methods of procedure to obtain the avvr- 
age values over a term of years. It is worthy of 
note that the value of a barrel of cement has gradua/|ly 
fallen from 3 dols. in 1880 to 0-82 dols. in 19!1, 
After chapters devoted to development and othr 
expenses and franchises, we reach Chapter VITT. on 
depreciation. This is of great interest and the subjcct 
must always give rise to considerable discussion on a:iy 
arbitration, some persons holding the opinion tht 
engineering works depreciate on a straight line cure 
while others favour curves of various forms above te 
straight line. The author goes beyond this and givis 
a diagram showing six different curves, two below 
the straight line and three above, which he considers 
applicable to various classes of depreciation. He 
states that “there is to-day probably no subject 
requiring more illumination and co-ordination hy 
the engineering profession than that of depreciation.” 

The question naturally occurs to the reader as to 
what method of calculating depreciation will be 
finally accepted in the great telephone action now 
before the Law Courts in this country. The “ straiglit 
line” method of depreciation has undoubtedly been 
more widely used than any other because of its 
simplicity. A useful plate is given showing curves 
of theoretical depreciation based on annual deposits 
compounded yearly at 3, 4, and 5 per cent. during 
life for lives of five to one hundred years. The 
remainder of the work, comprising about half the 
volume, gives details concerning actual valuations 
of properties of various kinds in the United States, 
such as railways, lighting, companies’ property, &c. 





SHORT NOTICES. 


Traité de Métallographie. By Félix Robin. Paris 
A. Hermann et Fils. Price 30f.—This handsome volume 
affords a very full course in practically the whole field of 
modern metallography. After a preliminary chapter on 
certain general matters connected with his subject, the 
author commences his work with a description of the 
procedure involved in the preparation, etching and exami- 
nation of specimens. In the third chapter the subject of 
qualitative analysis by inspection under the microscope 
is taken up. This section is, as it should be, extremely 
well illustrated by half-tone engravings. Chapter IV. 
deals with qualitative micro-chemical analysis. The 
delicate chemical reactions which beneath the microscope 
can reveal the nature of a metal or one of its constituents 
are fully dealt with in so far as they relate to the alloys 
of iron, copper, gold, silver and platinum. Chapter V. 
discusses the general constitution of metals, and in 
Chapter VI. a long and close study is made of the con- 
stitution and behaviour of the principal constituents of 
iron alloys, such as ferrite, cementite, troostite, &c. 
Chapter VII. takes up the subject of quantitative analysis 
in a very full manner. The determination of the per- 
centage composition of iron and copper alloys by means 
of the planimeter and other measuring methods is described 
in particular. The eighth chapter is devoted principally 
to the microscopic study of metals, and in the last chapter 
the study of non-metallic impurities is briefly described. 


Stamp Milling. By Algernon Del Mar. New York 
and London: McGraw-Hill Book Company. Price 
8s. 6d. net.—This volume aims at being a treatise on the 
construction and working of the gravity stamp mill. 
Starting with a very short historical chapter, the author 
discusses the general principles and the practical working 
of the stamp mill. This section of the work is distinguished 
by its mass of numerical and other information of the 
greatest value to those in charge of or responsible for the 
design of stamps. The author draws largely upon his 
own experience for his facts, and is not afraid to give 
his readers the benefit of that experience. A short but 
important chapter on the limitations of the two commonest 
classes of stamp mills now in general use, namely, the 
single unit and the five-stamp unit batteries, is succeeded 
by two in which the history and practical application of 
amalgamation is taken up. The last chapter of the work 
is headed “‘ Stamp Mill Construction.” It may be taken 
as a guide to the practical design of stamp mills and their 
details. The illustrations in this part are numerous 
and in many places are fully dimensioned. The volume 
as a whole is to be recommended for its exceedingly prac- 
tical nature. 

The Steam Engine and Turbine. By Robert C. H. Heck. 
London: Constable and Co., Limited. Price 20s. net.— 
This volume is of the text-book description, and is primarily 
intended for class-room purposes. At the same time we 
have no hesitation in saying that its useful sphere will be 
found to extend considerably beyond the somewhat 
narrow limits which its own author sets it. The volume 
treats its subject in a very full manner, and while a free 
use of the calculus is made in its theoretical parts, it is 
distinguished by its clear illustrations and description of 
the practical details of engine construction. It covers 
the usual run of subjects such as the theory of the heat 
engine, the behaviour of steam, steam cyeles, action of 
the steam in the engine, the performance, efficiency, 
working and construction of the engine, valve gears and 
governors, action of the steam in the turbine and the 
design and construction of the turbine. There is an ex- 
cellent, if short and elementary, discussion on the subject 
of engine balancing, and a clear description of the Mollier 
diagram and its application to turbine design. 
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AMERICAN EARTHWORK MACHINERY. 


gearing with racks on the spuds. Other machines 


| have inclined bow spuds, seated on shoes on either side 


No, VII.* | of the cutting and passing through inclined sleeves 
| 


For the ditches and small canals used in land 


drainage and irrigation work numerous styles of exca- | 


vating machines have been used. These include 


dra 


buckets, and steam excavators. 

\ special type of machine for this class of work is a | 
bucket excavator, very similar to a steam excavator | 
dredger. 


or bucket Some of these are floating 


and wheeled scrapers, scraper buckets, grb 


on the corners of a transverse gallows frame just 
behind the A-frame from which the jib is guyed. 
Lateral struts or braces extend between the hull and 
the shoes. 

The Fairbanks Company also builds a “ walking 
excavator ” for dry land work, the “ walking ”’ for- 
ward movement being effected by means of power 
spuds inclined in the direction of travel. This 
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machines. Others are supported by the solid ground, 
the supports being either ahead of or on either side 
of the excavation. In ordinary floating machines of 
this class the hull is supported by vertical timbers or | 
“spuds ” which are forced down upon the bottom of | 
the canal, but many of the ditching machines have | 
inclined spuds extending from a gallows frame on the | 
hull to shoes on the banks—or on the bottom. The | 
special ditching machine built by the Marion Steam | 
Shovel Company, of Marion, Ohio, has telescopic | 
inclined bank spuds of th's kind, having the upper | 




















Fig. 46—THE MARION DITCH EXCAVATING MACHINE 


machine operates a drag line bucket, but the bucket— | 
| anothér cross sectional cut. 


instead of being attached to a hoisting cable—is 


attached to a vertical timber which slides in a socket | 
| able, the machine works over a section of 100ft. to 


at the head of the jib. 

The Leach ‘‘ ditcher,” built by the Bucyras Com- 
pany, of South Milwaukee, is a curious machine 
mounted upon a single “‘ caterpillar.” This consists 
of an endless platform formed by transverse planks 
the full width of the machine and attached to a pair 
of driving sprocket chains. The upper portion re- 
sembles a light steam excavator. For land drainage 











Fig. 47—THE AUSTIN CANAL EXCAVATING MACHINE 


ends hinged to lugs at the top of the A-frame from 
which the jib is guyed. The lower section of the spud 
is racked in and out of the hollow upper section by 


means of tackle led to the winch heads of the engine. | 


With this plan the compressive stresses are carried 
directly from the head of the A-frame to the bank, 
instead of being transmitted through this frame and 
the hull and the gallows frame before reaching the 
spuds. This ‘“‘ ditcher ”’ is shown in Fig. 46. 

These Marion machines are built in various sizes 
with buckets of ? yard to 4 yards. The friction bands 


. of the engine drums are operated by steam cylinders 


bolted to the spokes of the gear wheels, the cylinder 
of the backing friction having a reducing valve to 
decrease the steam pressure and so prevent jerking of 
the backing rope. The boom is from 30ft. to 100ft. 
in length. The smaller machines will dig to 8ft. or 
12ft. below water, and discharge at 12ft. to 20ft. 
above water and 25ft. to 40ft. from the centre of the 
machine. The larger dig to a depth of 24ft. and deliver 
at a height of 34ft. and a distance of 60ft. to 100ft. 
For cleaning small boat canals a small machine is 
inade, having the A-frame hinged, so that it can be 
lowered to pass under low bridges. The hull is narrow 
enough to pass locks 15ft. wide, but when at work it is 
braced on either side by a pontoon placed under a 
‘ong timber which extends across the hull and pon- 
‘oons and forms a base for lateral struts. 

_ The Fairbanks “ ditcher,”’ built by the Fairbanks 
Steam Shovel Company, of Marion, is a floating 
machine resembling a small dip bucket dredger. It 
1s built in various sizes, operating buckets of } yard 
to 23 yards capacity. To hold the machine level so 
that it will not sink under the action of the bucket 
it is “pinned up” or supported by three timber 
spuds, one in the centre of the stern and one at each 
corner of the bow. Some of the machines have all 
spuds vertical and operated by power-driven pinions 
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; and reclamation work this company builds a small- 
sized excavator of the ladder dredger type, with belt 
conveyors for discharging the material upon spoil 
banks on one or both sides of the excavation. 

| An objection urged against most of these machines, 
however, is that they necessarily leave an irregular 
surface on the bottom and sides of the excavation. 
Under such conditions, caving and sliding of the banks 
| is of frequent occurrence, causing obstructions to the 
| flow and necessitating periodical cleaning of the 
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| entire length of the prescribed distance. 


| age ditches in Texas. 





template shaped to the required cross sectiou. This 
can be moved vertically, being fed downward till it 
reaches its lowest point. The sides of the template 
engage with two inclined booms extending upward 
and outward from the frame. On these booms and 
the template are formed runways for the wheels of 
two excavating buckets which cut in opposite direc- 
tions. They work to and fro, increasing the depth as 


the template is fed down, and discharging their con- 
tents from the upper ends of the booms so as to. form 
spoilbanks. 


When the cut is completed the template 


Swain Sc. 


is raised and the machine moves forward to take 
In many cases, however, when the ground is favour- 


1000ft. in length ; that is, with the template set to the 
depth for the initial cut, the machine travels over the 
Then the 
template is adjusted for the second cut, and the 
machine makes a return trip. The machine continues 
to work to and fro until the entire stretch is completed 
to the full depth. Fig. 47 is an end view of one of 
the machines, which has been used for digging drain- 
It is operated by an 80 horse- 
power petrol engine. 

In some of these machines the two reciprocating 
buckets are replaced by an endless chain of buckets 
travelling over the template and discharging upon 
belt conveyors carried by the side booms. In another 
modification of the machine—using the reciprocating 
buckets—the frame carrying the engine and boiler, 
&c., travels on a berme at the side of the cut. From 
it projects a steel truss, which is supported by a post 
in the channel, and whose farther end may be con- 
tinued as a cantilever to the spoil bank, or the material 
may be deposited in a spoil bank on the land side of 
the machine and berme. The ditch template is 
attached to the truss. An arrangement of this kind 
is shown in Fig. 48, which indicates also the outiine 
of the cuts. 

In the work of draining the Inlet Swamp a machine 
of this last type frequently cut—in ten hours—180ft. 
of ditch 16ft. wide on the bottom and 6ft. deep, with 
side slopes of 1 to 1. Its coal consumption averaged 
1 ton per ten-hour day. The machine had a 20 horse- 
power engine operating two 1? yard buckets and 
weighed about 30 tons. Another machine on the 
same general principle has an endless excavating 
chain of buckets travelling over the template and side 
frames. A later Jacobs’ machine of lighter construc- 
tion resembles a revolving locomotive crane with a 
long curved arm hinged at the heel of the jib and 
having its outer end suspended from the head of the 
jib. Upon this arm the excavating bucket travels 
to and fro. 

The larger Jacobs’ or Austin machine has been 
employed upon two very important works: the Los 
Angeles aqueduct, in California, and the 6ft. pipe line 
for the water supply of Brooklyn, New York. The 
aqueduct—16ft. wide—crosses the Mojave desert as a 
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B-C = first Cutting 
A-D = Completed Litch 
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channel. Reference has been made in Article III. 
of this series to the use of a slope trimming bucket, 
but this device is not economically adaptable to 
narrow cuttings or small pieces of work. 

To overcome this difficulty a special type of ditch 
excavating machine was invented by Mr. C. C. Jacobs 
to make a cut of any desired cross section. This 
machine is now manufactured by the Austin Drainage 
Excavator Company, of Chicago. It consists essen- 
tially of a self-propelling frame which spans the line 
of the excavation and has beneath it a steel frame or 
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Fig. 48—THE AUSTIN SIDE RUNNING EXCAVATOR FOR CANALS 


concrete conduit built in cut and cover, and the exca- 
vating machine cuts a trench to the exact form of the 
bottom and sides. The concrete is deposited between 
the face of the cutting and the interior shuttering. 
This is a very large machine, with trussed booms 
extending to the spoil banks and a latticed steel tie 
extending from the central tower to the head of each 
boom. This machine is shown in Fig. 49. The 
Brooklyn pipe line is 24 miles in length, and the trench 
has a maximum depth of 12ft. Two Austin machines 





were used, and these had each one boom and bucket ; 
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the spoil bank was thus formed on one side only, | of the late William McNaught, of Glasgow and Man- 


leaving the other side clear for the handling of the | chester—the inventor of the McNaught compound 
| beam engine—and a grandson of the inventor of the 

He was born in 
In 1873 he entered 


immense pipes, 6ft. diameter and in lengths of 30ft. 
Some so-called trenching machines are simply | 
mechanical appliances for handling and removing | Manchester on 3rd May, 1856. 


| well-known McNaught indicator. 


the material excavated by hand, thereby expediting | the firm of Martin and Smethurst, Guide Bridge, and 
the work and avoiding much interference with street | in 1876 he went to Messrs. Boyd’s, of Glasgow. and 


traffic. 


Trench Machine Company, of Boston, 


The Carson machine, built by the Carson | shortly afterwards entered the firm of J. 
consists | (now Fosters), 


of Preston. With these firms 


Clayton 
he 


of aseries of wooden A-frames or gallows frames whose | | gained a@ considerable amount of experience in the 


feet are fitted with grooved wheels riding on a pair of | various branches of engineering. 
The frames are connected longitudinally at the | became partner in the firm of Wm. McNaught and 
consulting engineers, 


rails. 


feet by bars fitted to lugs on the legs of the frame. Son, 


indicator makers and 


He subsequently 


put, the management wish to retain the old day rate of 
wage. ‘Then, in the installing of premium and piecework 
systems the foundation must be a knowledge of the speeds 
at which the metal can be and is being cut in the shop. 
To have this factor in the problem fixed and held to lightens 
the work and difficulties of the rate-fixer considerably, 

He bases his calculations on the standard speeds and { we 
but is not responsible for these, and thus can confine 
himself to the other very important factors in his work, 
So far as can be ascertained, the method to be considvred 
is new in that the step of the cone or the position of the 
change lever is stated for both spindle and traverse in 
combination with depth of cut. For the lathe the dia- 
meter of the work, for the milling machine the dianvter 
of the cutter, and for the shaping machine the leugth 





At the top is a rolled steel joist forming the runway | Glasgow, where he remained until joining Silvertown. | of stroke determine the position of the driving jit, 


for a hoisting trolley. 
300ft. long, and can be moved ahead bodily. 
cables are led to a winding engine. 


Two 


_ important position with this company, 


continuous and to it the trolley frame is attached, so | He was also a keen yachtsman. 
that it can be hauled to and fro. The second cable | 


passes over a pulley on the trolley frame and then | 


hangs in a bight, with the end attached to the trolley | 
frame. 


for handling the buckets or tubs. These are raised, 


In the bight is the hoisting block with hook | | 


EDWIN ADAMS. 








[ia 











Fig. 49—AUSTIN EXCAVATOR FOR THE LOS ANGELES AQUEDUCT, 


travelled along the runway to the desired point and 
then discharged. The apparatus can be so arranged 
as to handle from two to six buckets simultaneously. 
A modification of this has a cable for the trolley run- 
way, dispensing with the A-frames and rigid runway. 


The Potter machine—Potter Manufacturing Company, | 


of Indianapolis—has a steel trestle parallel with and 
directly over the work ; 
hoisting drums, the carriage being moved along the 
trestle by a cable. 


material is dumped into a truck or wagon which travels 
upon the trestle. 








OBITUARY. 


DUNCAN McNAUGHT. 
WE regret to have to announce the death of Mr. 
Duncan McNaught, resident engineer to the India- 

















DUNCAN McNAUGHT 


Rubber, Gutta-Percha, and Telegraph Works Com- 
pany, Limited, which eccurred on Monday, the 23rd 
September. Mr. McNaught, who entered the com- 
pany’s service some twenty-five years ago, was a son 


on this rides a carriage with | 


In the later design the machine | 
does the excavating with a clamshell bucket, and the | 





| Saturday last after a very brief illness, at the age 
| of fifty. Mr. Adams was the managing director of 
'the well-known firm of machine tool makers, Hulse 
|and Co., Limited, Salford, Manchester—a position 
he had filled with conspicuous success for the past 
nine years. He was born in Manchester, and received 
his engineering education at Owen’s College, where 
he was on two occasions placed first for the Ashbury 
Exhibition, and obtained a special engineering prize 
in 1884. 

Mr. Adams served his apprenticeship at the Gorton 
workshops of the then Manchester, Sheffield and 
| Lincolnshire—and now the Great Central—Railway, 
as a pupil of the late Mr. Charles Sacré, at that time 





the engineer of the line, and here he acquired experi- | 


ence which has since proved of great practical value 
in connection with the tools required for the equip- 
|/ment of railway workshops. After being at Gorton 
for some years, Mr. Adams started in the drawing- 
| office of Messrs. Hulse and Co., and after a period in 
the works in various capacities was appointed their 
outside representative. When the firm was converted 
into a limited liability company in 1898 he was made 
a director, and on the death, in February, 1903, 
of Mr. Henry Bates, at that time managing director 
|of the company, was appointed his successor. Mr. 
| Adams was a member of the Institution of Mechanical 
Engineers and of the Iron and Steel Institute. 

| , ” 





STANDARD SPEEDS AND FEEDS FOR 
MACHINE TOOLS. 


THE method here described is the outcome of an effort 
| to control and standardise the speed, depth of cut, and rate 
of traverse during the actual machining operations in a 
| large machine tool works engaged on rather light work. 
The conditions vary considerably in engineering work- 
shops, and perhaps because of this much of the informa- 
tion with respect to feeds and speeds when it is tested 
under other circumstances seems unreliable. The writer 
would therefore call attention more particularly to the 
method and form of card chart than to the rates of speed 
and feed—see cards 1 to 4. 

For the shop on piecework rates or premium system 
an observation of the methods adopted by the fastest 
workers and the fairly general adoption of these by the 
other workers will no doubt reduce the cutting times 
quite as well as any other method. The premium and 
piecework systems have the further advantage of at the 
same time, by the inducement of gain to the operator, 
reducing the handling costs. There are still shops, 
however where, while desirous of maintaining a good out- 





This trestle is from 200ft. te | In spite of his strenuous work in connection with his | 
he interested | 
One of these is | himself largely in local events, especially athletics. 


Mr. Epwin Apams, whose death we regret to have | 
to record, died at his home at Alderley Edge on | 








| in arranging the cards the method followed has jicen 
to fix the maximum periphery speeds at which turning 
| jobs and milling cutters should revolve and maximum 
cutting speeds for planing and shaping in conjunction 
with certain depths of cut and rate of traverse. Ob- 
| viously on machines the speeds of which vary by steps 
| of cones or gear ratios an ideal speed is only setained od at 
certain diameters. The standard basis speeds are as 
follows :— 
Dritiinc Macuines.—Basis SPEEDS AND FErEpDs. 

Drilling, boring, facing, and rough reaming.—Cast iron 
72ft.; mild steel, 60ft.; brass, 140ft.; cast steel, 30ft. 
periphery speed. 


| 


Tapping.—Cast iron and brass under }in. diameter 
as drilling; jin. and over as mild steel; mild stee! as 


drilling cast steel ; cast steel by hand. 

Finish reaming.—Use convenient slow periphery speed 
| and fast hand feed. 
| Draverse feed ; drilling and rough reaming.—Below jin. 
by hand lever; jin. and over fin diameter cast iron, 
use nearest to 70 cuts per inch traverse. Mild steel and 
cast steel, 90 cuts per inch traverse. Brass as cast iron, 
but hand lever up to jin. diameter. 


LaTHEs.—TURNING AND BortnG: BAsis SPEEDs, FrrDs 


AND CuTs. 


The periphery speed is common to all lathes. ‘The 
depth of cut and rate of traverse is varied to suit the 
particular lathe. The maximum and minimum cut and 
traverse at the standard periphery speed is stated. 

For detail particulars see speed cards. 


Mild Steel.— Engine Lathes 





Periphery speed 150ft. 125 ft. LOOft. Toft 
Cut 0 to 3 |} @ tog Jy to 1% ig to 
Traverse cuts per in. 100 to 32 60 to 24 60 to 16 40 to lt 


Capstan and turret lathes travese 75 cuts, or nearest ; 
periphery speeds as engine lathes. 

Cast tiron.—Engine and capstan 
speed, 80ft. and 60ft., hard metal 
traverse, 60 to 16. 

Brass.—Periphery speed always 150ft. 


lathes. 
only; cut, 


Periphery 
0 to din; 





Cast steel.—One-half mild steel speeds. 
VERTICAL AND HorizonTaL MitiuinG MAcuHINES: Basis 
SPEEDS AND FEEDs. 
Cast Tron. 
Periphery speed of cutter 125ft. 100ft. Soft. 7Oft. 
Traverse permin. .. .. .. sin. Gin. =| 4in. Sin. 
Maximum depth of cut... 32 i & ‘ 
| 
Mild Steel, 
| Periphery speed of cutter 125ft. IC Oft. S0.t. TOft. 
Traverse permin. .. .. 6in, | iin. Sin. 2in. 
Maximum depth ofcut .. .. 2 I a 3 


For cast steel and malleable cast iron use cast iron table 
as for cutter, twice diameter. 

For brass use cast iron table, as for cutter, half the 
diameter. 

For phosphor-bronze use cast iron or malleable steel 
table at will. 

For cutters below lin. 
standard depth of cut. 

For widths of cut beyond the power of the machine 
reduce the traverse to foreman’s instructions. 





diameter on all metals use half 


SHAPING MAcHINES: Basis SPEEDS 
AND FEEDs. 


cast iron, 60ft.; 


PLANING AND 
Mild steel, 70ft.; hard cast iron, 50ft.; 
cast steel, 45fi. 

Cut and traverse to suit power of machine (see cards). 
On most large machines 60ft. is only speed, and so must be 
used on all work. 

Cast steel at 45ft. 
machined at this speed if annealed. 
at a higher speed. 

Mild steel is being machined on one planer at 85ft. 
The shapers are crank machines, and the 70ft. is the 
average of speed during the stroke. 

Possibly the incidental advantages arising out of the 
work done as preliminary to fitting the cards are well 
worth all the trouble. It is necessary to obtain the speed 
of each machine on all steps of the cone, and its various 
rates of traverse. If fitted with a two-speed countershaft, 
as often as not it will be found that full value is not being 
obtained, because when fitting the line pulleys care was 
not taken to have the speeds of the one made properly to 
supplement the other. An extreme case is when there 
should be 16 speeds available, and the actual number is 
only 9. Milling machines so designed that the two- 
speed countershaft must be used to give forward speeds 
will have one fitted as a reverse. Lathes upon which no 
screwing is done will have reverse belts, which become most 
useful when arranged as two forward speeds. Machines 
of similar capacity and power will be found running at 
quite different speeds, some with traverse rates of so slow 
a character as to be quite unprofitable. When these 
points have been altered, and the group of similar machines 
carded on to standard speeds, traverse, and cut, any 


is high, but same can usually be 
& ‘ 3 
Some could be cut 
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SPEED AND FEED CARDS FOR MACHINE TOOLS 









































































































































SPEEDS FOR DRILLING, BORING, FACING, & q ; 7 5 
[ a ROUGH REAMING. No. __864 36" REDMAN PLANING M/c. No. 0.112 
DIA. |C.1.&M. M.c.1, | BRASS | TAPPING srass & 0.1. BELOW 
x" 1 ” L a 
he ADILH | BDLH %y AS DRILLING 4 AND OVER 
- M.S. & C.l. | HARD. C.1. |] CAST STEEL| HARD. C.S. 
Y%y\ AO1.H | ADI. ONE SPEED SLOWER. 
a” 
% BOLH | ADI. ADLH | M.8. USE C.8, TABLE. SPEEDS. 1 st. 2 nd. 3rd 4th. 
Yy'| apt. BDI. AD1. C.8. TAP BY HAND. ls eee co ee ae 
wy big 2 Hag ee 
=; 417016 X 2 RT. 8704 X 2RT. 
Y, ADI. ACH. Abt. FINISH REAMING, SLOW SPEED 2 < 
* ” 
1”| Bol. AD2. | ADI. AND FAST HAND LEVER FEED. S 2 ‘nwt "= 35 
= : 2 o'T0 16 X 4 RT. o'T0 32 X 3 RT. 
Wh ACT. BCI. AD1. FEED. % AND OVER. C.1.2nd. 5 ” 7? " , 
So ~ NS, = =n e 
1%'| Act. BD2. | ADI. | M.S. 3rd. TRAVERSE. BELOWZALWAYS S S $2.10 4 X 2 RT. woe x 1 RT. 
” ro ~ 
2 AD2 AC2. BOI. | FAST HAND LEVER TRAVERSE. S eared pie 
Y a= Ww . > 0'T0 32 X 3 RT. 0'70 16 X 2 RT. 
DRILLING HEAD 2)o| BCI. BC2. ACI. | H=HIGH SPEED ATTACHMENT. 
yee FINISH BROAD CUTS 1%" WIDE HAND TRAVERSE 
| | /c TO CHANGE GEARS. Ist. SPEED & TRAVERSE ARE FASTEST, 4 SPEED C/8, CONSTANT RETURN 
| 

















“THIS CARD PUT ON M/c No. 0.864 


SPINDLE SPEEDS ADI. BDI. ACI. AD2. BCI. BD2. 
R. P.M. 360. 240. 150. 120. 90. 80. 
TRAVERSE CUTS PER INCH 1" 146. 99. 70. 
THe ENGINEER 
CARD No. 1 


“card FoR M/C No, 0.172. 








MILD STEEL 


/ 


A 
x 36\C= x 36|D= 


x 24 


x 36\B= 
x 24/)/H= 


CUT & A= 
TRAVERSE | Ge 





TURNING & BORING SPEEDS. 8° LANG LATHE. No. 


x 24)\E= 















































































































































“CARD FOR M/c No. 8.880 


MILLING SPEEDS. 


AC2. BC2. 
50. 30. SPEEDS Ist. 2nd. 3rd. 4th. SURFACE TRAVERSE 1 RATCHET TOOTH =-0277. 
50, 60 Ft, 50 Ft, 40 Ft, 30 Ft, VERTICAL TRAVERSE 1 RATCHET TOOTH =-0208. 
“THe Encinter" 
CARD No. 3 
FEEDS & SPEEDS.*6 “HERBERT” HORZ. MILLING M/c. No. 
gus eee : cr.) 72" | sf | 3H" | oF Ist. SPEED & TRAVERSE IS FASTEST. 
1” are 3f a 
El Ms.| 5% 35 a 2 FOR CUTTERS LESS THAN 1’ DIA. 
cur |\o-%|- + P\- + REDUCE DEPTH OF CUT BY HALF. 
CUTTER A < < 
DIAM. |5\° Aw a 8 ao a a re FOR BRASS USE C.1. TABLE 
Bar 1st. ond. Srl 4th. AS FOR CUTTER HALF DIA. 
344" 2nd. 3rd. 3rd. 4th. 
Ta" 2nd| ___ 3rd. 4th.| Ist. FOR C.S. OR M.C.1. USE C.1. TABLE, FOR 
1" rd.|___ 4th.|Tst. 2nd. CUTTER TWICE DIA. WITH HALF TRAVERSE. 
| 11%" 4th.\Tst. 2nd. 3rd. 
| . Wallist. 2nd. ___|3rd.-__|4th. FOR PHOSPHOR BRONZE USE 
134 Ist. 3rd. ___|4th. 4th. C.1. OR M.S. SPEEDS & FEEDS. 
: 2"\\2nd. 3rd. 4th. Sth. 
2% 3 Sd. 4th. - oh. ote FOR EXCEPTIONAL WIDTH REDUCE 
5 q P 3 TR. % 
zi sae 2h. oe. A VERSE TO FOREMANS INSTRUCTION. 
_ fe 5 oe ote ah 7 8th. ALWAYS SELECT HEAVIEST 
: ; . 5th. 
3 zi ee ar POSSIBLE STANDARD CUT. 
‘THIS CARD WAS ISSUED FOR M/C. A.1507, A.1612, A.1613. 


SPINDLE SPEEDS. 
SLOW COUNTER 20, 26, 34, 42, 146, 196. 230. 290. 
FAST COUNTER 51, 65, 83, 102, 350, 430. 560. 725. 
TRAVERSE OF TABLE 34" 1." 112" 2" 234" 4! 5%" 734. 10%. 


TURNING SPEEDS 
MILD STEEL 1st. COLUMN 150 FT. PER MIN. CAST IRON Sth. COLUMN 80 FT. PER MIN. Ist. COLUMN. 125 FT. PER MIN. 
eres 2nd. gs Sale ‘ a ae ar ade 2nd." ey ecg 
a 3rd. " 100 » = 3rd. 80" » 
_o 4th. Tee ieee 4th. Rove aero 
THe ENGINeeR “THe ENGINEER” 
CARD No. 2 


desired advance in speed due to better tool steel or softer 
metal can be made at the line shaft, or, if only one or two 
machines are affected, a new card can be made out for each. 
Along with a knowledge of defects in the plant there comes 
also a knowledge of its possibilities. 
excellent if restricted to one class of work which is rather 
unsatisfactory when engaged on general work. It is well 
therefore that a little organisation and grouping of the 
machines should go along with the fixing of speeds. 

By predetermining the class of work which shall be done 
on the machine the- card becomes much more simple 
in character, for it deals only with the expected work. In a 
lathe section the turner often receives a job quite regard- 
less of its character and dependent solely upon the size 
and power of his lathe. Here the arrangement now is 
that several of the most suitable lathes are retained 
solely upon boring, others upon plain spindle turning, 
others solely upon mandril work, and so on. The small 
tools and gauges are gathered to the machines using 
the same, plug gauges at boring, screw gauges at screwing 
lathes, mandrils at mandril lathes, and the placing of any 
job is thus simplified. A sufficient number of lathes are 
retained to deal with work not falling under this detail 
classification. 

It may be as well to preface the selection of cards by 
« few explanations, which will assist any who may desire 
to test the advantages of this method. The card is at- 
tached to the machine in a neat metal frame. The par- 
ticulars of actual spindle and traverse speeds are not 
issued on the card, but are placed on the margin of the 
tracing for reference only. 

Milling machines.—It was thought that this section 
would present many difficulties. A selection of basis 
speeds was therefore made up and issued to all operators. 
Two weeks’ run on these showed a marked improvement 
in the output and gave other valuable information which 
assisted in the fixing of the final basis speeds. Jt will be 
noticed that the width of the cut is ignored. The foreman 
here must issue his greatest widths to his powerful machine. 
I n practice there is not the least difficulty with this point. 
The gear cutters, bevel planer, spiral gear hobbing and 
slot drilling machines are in this section, and have all 
been fitted with suitable cards. 

Planing machines.—It is an advantage to put a machine 
on one metal only or to fit a countershaft giving several 
speeds. In speeding up old machines the return should 
not be put too high. Many large machines can be put to 
cut at 60ft. if the return is kept down to from 75ft. to 
85ft. per minute. 

, Lathes —These are seldom asked to remove more than 
ism. to fin. depth of cut ;,j;in. to fin. is more general, 
The points kept in front in fixing the speeds have been 


A machine may be | 


the avoidance of such demands as would involve the use 
| of steadies and of such changes of traverse as would 
possibly so complicate the working of the machine as to 
| lose more time than was gained. 


cut, and traverse, which are, because suited to the require- 
ment of a particular job, better than it is possible to chart 
on even the most comprehensive card, yet the average 
operator is certainly better for this assistance. 


and its tools shall be maintained in really first-class 
| condition. It is without doubt in some measure due to 





| decided improvement in production 


| 








EDUCATIONAL INTELLIGENCE. 


Spectra lectures have been arranged for engineers in practice 
and graduates in science and in engineering at University College 
Faculty of Engineering (University of London). They include : 
—(1) “ Electrical Design,” by Kilburn Scott, M.I.E.E., 
A.M. Inst. C.E. A course of about twenty-four lectures and 
drawing-office work. (2) “* Heating and Ventilation,” by A. H. 
Barker, B.A., B.Se., Wh.Se. (3) ‘* Electromagnetic Waves and 
the Electronic Theory of Electricity,” by Professor J. A. Fleming, 
M.A., D.Sc., F.R.S. A course of about six lectures followed by 
exercise classes. (4) “‘ Steam Turbines,” by W. J. Goudie, 
B.Sc., M.I. Mech. E. A course of ten lectures followed by 
calculation classes. (5) ‘“‘ Some Modern Methods in the Design 
of Structures,” by H. P. Philpot, B.Sc., A.M.I. Mech. E. A 
course of about ten lectures, each lecture being followed by a 
class in the drawing-office. (6) ‘“‘ Photomicrographic Study of 
Metals,”’ by Frederick Bacon, M.A. (of the Royal Naval College). 
(7) “Railway Engineering,” by H. Deans, M.A. (Cantab.), 
M. Inst. C.E. (of the Great Western Railway). (8) “ Photo- 
graphic Surveying,” by M. 'T. Ormsby, M. Inst. C.E.1. Friday 


Sy) 
ae 


at 4, Wednesday at 2 p.m., beginning October llth. (9) 
‘* Electric Wave Wireless Telegraphy,” by Professor J. A. Flem- 
ing, M.A., D.Se., F.R.S. A course of about six lectures. (10) 


“The Design and Calculation of Aeroplanes.” A course of ten 
lectures. (11) ‘‘ Waterways, Harbours, and Docks,” by A. T. 
Walmisley, M. Inst. C.E. (Engineer of Dover Harbour). (12) 
‘Municipal Hygiene,” by Professor Henry Kenwood, M.B., 
D.P.H., F.R.S.E. (Medical Officer of Health for the Borough of 
Stoke Newington). A course of lectures and demonstrations. 
(13) ‘* Water Supply, Sewerage, and Lighting.” A course of 
fifteen or more lectures, illustrated by diagrams and accom- 
panied by drawing-office instructions. (14) “ Roads, Street 
Paving, and Tramways,” by W. N. Blair, M. Inst. C.E. (Borough 
Engineer, St. Pancras). : 





In conclusion, the writer would say that, while a first- | 
| class man ean often, if he will, select combinations of speed, | 


When | 
| the card speeds and feeds have been carefully arranged, | 
| they demand for their performance that the machine | 


this check upon slackness that the introduction of standard | 
speed and feed cards will show an immediate and very | 


CARD No. 4 


Tuer opening of the session at Edinburgh University will see 
the inauguration of the new scheme for engineering degrees by 
which the full resources of the University and the Heriot-Watt 
| College are utilised for the first time to enable students to 
specialise in the three departments of civil, mechanical, and 
electrical engineering. 


j 








NaTuRAL Gas IN Kansas.—In order to conserve the supply 
of natural gas in Kansas, all industrial manufacturing works 
| which have hitherto used it were required to discontinue the 
| practice, and to change either to coal or oil on the 20th of 
September. It is intended to husband the gas for domestic use, 
and the company which controls its supply has not only taken 
the above step, but has simultaneously increased the price from 
ls. 3d. to 2s. 1d. per 1000 cubic feet. 


The INstTITUTION oF AUTOMOBILE ENGINEERS.—On Saturday, 
| September 28th, the London graduates of the Institution of 
| Automobile Engineers paid a visit to the London Aerodrome 
at Hendon, this being the first of a very interesting series of 
visits and papers which has been arranged to last throughout 
the winter session. Owing to the high winds and mist it was 
found impossible to carry out the special programme of compe- 
titions, &c., which had been arranged for the Naval and Military 
Day at Hendon, but a number of exceedingly interesting exhi- 
bition flights were given by several well-known aviators, and no 
less than eighteen machines were displayed at the review which 
took place early in the afternoon. The next visit of the gradu- 
ates takes place on November 2nd, when they will be shown over 
the National Physical Laboratory at Teddington. 


Tue Junior InstrruTIon oF ENGINEERS.—This Institution 
recently paid a visit to the Fairfield Works of Bryant and May, 
Limited, match manufacturers, at Bow. The members were 
first shown over the main building, which is 462ft. long, 784ft. 
wide, and 100ft. high above ground level, and comprises five 
floors over a basement of 12ft. In addition to this main build- 
ing they were shown the large power-house of one storey, with 
chimney shaft 125ft. high, and two wings, one 118ft. long and 
of the same width and height as the main building, and the other 
100ft. long, 42ft. wide, and 88ft. high above ground level. 
There are two water towers, each 136ft. high. The whole pro- 
cess of match manufacture was witnessed and an inspection was 
made of the motive power for the machinery and lighting of the 
factory, which is generated in the power house by two Mather and 
Platt dynamos of 225 kilowatts each, direct coupled to two Belliss 
and Morcom high-speed triple-expansion engines, supplied with 
superheated steam from four Stirling water-tube boilers, together 
capable of furnishing over 30,000 Ib. of steam per hour ; also 
of the sprinkler installation by Mather and Platt, Limited, and 
of the “ Aero” fire alarm system, with which the factory is 
completely fitted throughout. Special care, it was noticed, 
had been taken to provide the best ventilation, heating, dining- 
rooms, cloak-rooms, lavatories, and other arrangements for the 
comfort of the workpeople, the company claiming that this new 
factory is the most up-to-date and efficient of all match factories, 
surpassing in some of its details even its own wonderful factory 
at Liverpool. 
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LARGE CRANK SHAFT MILLING MACHINE 


BURMEISTER” AND WAIN, 


THE wonderful advance that has been made in the 
construction of machine tools to give rapid output may be 
further instanced by the fact that 3 and 4-throw crank 
shafts for marine engines are now being actually machined 
complete in Denmark and imported in a finished state to 


the Clyde—the home of the marine engine—owing solely to | 


the use of a time-saving machine which has been devised 
and built by Messrs. Burmeister and Wain, of Copenhagen, 
the builders of the Selandia and her engines, and which 
we illustrate above. 

The machine consists, as will be seen, of a pair of hori- 
zontal electrically driven milling cutters placed opposite 
to each other ; between these is a revolving chuck running 
over a deep pit, in which the forging to be dealt with is 
held vertically. The various operations througn which 
the forging has to pass may be traced in Figs. 1 to 6. 
Fig. 1 shows the rough forging which is placed in the chuck 































“Tee Encineer” 


OPERATIONS OF FORMING A CRANK SHAFT 


for the first operation; Fig. 2, which consists of rough 
milling out the journal bearings, an operation which can 
be performed on a 12in. shaft in eighteen hours, inclusive 
of the time necessary for setting up in the machine. 
The forging is then taken out of the machine, heated, and 
twisted in the ordinary way—Fig. 3. The next operation 
—Fig. 4—is performed in an ordinary lathe, where the 
journals and the outside of the webs are rough turned. 
For the semi-final operation, Fig. 5, the shaft is returned 
to the milling machine, where the ends and sides of the 
web are finished and the crank pins rough milled to within 
2.5mm. of the finished size, the insides of the webs being 





rough milled to within 2mm. of the finished size. The 
final operation of finishing the pins, &c.—Fig. 6—is per- 
formed in an ordinary crank shaft turning lathe. Thus 


it will be seen that this machine undertakes the duties 
usually performed by the drilling machine, the band saw 
and the slotting and planing machine, so that time is saved 
not only in the actual machining operations, but also in 
the handling and setting up. The makers claim that it 
will turn out a completely finished forged shaft in one- 
tenth of the time required by ordinary methods, a truly 
remarkable performance. Another important saving 


that should be pointed out is the greatly reduced floor 
space necessary for the one vertical milling machine and 








the one lathe as compared with the usual practice, where, 
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not only are there more machines, but space has to be left 
round those machines for handling the forging in a hori- 
ozntal position. 








THE FRENCH TORPEDO-BOAT DESTROYER 
FRANCIS GARNIER. 


TuHE shipbuilding firm of Augustin Normand, of Havre, 
has just launched the torpedo-boat destroyer Francis 
Garnier, which has been built to the order of the French 

' Marine authorities. This vessel is 74 m.—242-7ft.—long 
between perpendiculars and 244-7ft. long over all. Her 
greatest breadth on the water line is 25ft., and her moulded 
depth is 16-4ft. When drawing 10-7ft. of water at her 
propellers she has a displacement of 745 tons. The pro- 
pelling machinery consists of two independent sets of 
Parsons turbines, each driving a propeller. Each turbine 
comprises an ahead and astern portion, the exhaust to 
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the condenser being common to both portions. The 
ahead portions are made up of one impulse wheel and an 
ordinary Parsons reaction type drum. These turbines 
are to absorb from 100,000 kilos. to 110,000 kilos.— 
220,400 lb. to 242,440 lb.—of steam per hour when 
developing 18,000 shaft horse-power. There are four 
Normand boilers, designed for burning oil fuel and arranged 
in two separate boiler-rooms. The total heating surface 
is given as 2000 square metres—or about 21,520 square 
feet. The oil fuel is to be applied under pressure to the 
burners by means of pumps after having been’ passed 
through a heater which will raise its temperature to 
from 120 deg. to 130 deg. Cent. 

The Francis Garnier should, according to contract, 
give on trials a mean speed of 31 knots during six con- 
secutive hours, but a higher speed than this is evidently 
anticipated by her builders. It will be remembered that 
the destroyer Bouclier, which is of the same class as the 
Francis Garnier and which was algo built by the Normand 
firm, reached on her six hours’ trial a mean speed of 
35-339 knots with an hourly consumption of slightly 
less than 10 tons of oil fuel, or a consumption of 5 kilos. 
per square metre of heating surface. 

It is stated that the Francis Garnier with 140 tons of 
fuel on board would have a radius of action of 1800 


—= 
is to be comprised of four torpedo tubes, 450 mm.— 17. 
—in diameter, two 100 mm.—3-94in.—guns, an 
65 mm.—2-55in.—guns. 
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A LARGE STEAM TURBINE. 


THERE has recently been delivered to the Rly iniseh- 
Westfalischen electric generating station at Essen, |,y its 
makers, Escher, Wyss and Co., of Ziirich, one of the |, rpest 
steam turbines contained in one casing that has, up to 
the present time, been: built. This turbine has been 
designed to develop 22,500 effective horse-power winder 
normal continuous working, at a speed of 1000 revol::tions 
per minute, the initial steam pressure being 150 Ii). per 
square inch above atmosphere and the steam temperature 
572 deg. Fah. before stop valve, and exhausting to a 
vacuum of 27}in. It is only possible to obtain this low 
vacuum as the temperature of the circulating wat y for 


the condensing plant is comparatively high, the water 
only being dealt with in a cooling tower. This tvirhine 
can, it is stated, develop 28,000 horse-power unde: con- 
stant working, and up to 30,000 horse-power for short 


periods. 

The design is of the usual ‘ Zoelly”’ type, of which 
Escher, Wyss and Co., have already constructed wel! over 
225; the aggregate capacity of which approxi:ates 
half a million horse-power. The turbine rotor cor sists 
of fourteen runner wheels, and the total weight of :otor 
including shaft is 26 tons. The generator rotor which is 
of the Siemens-Schuckert type, is connected to the turhin- 
shaft by means of a rigid coupling, and weighs 60 tons, 
The generator and turbine rotors are supported by four 
bearings, which are lubricated by about 130 gallons of 
oil per minute under pressure. When starting up the 
turbine the oil pressure is obtained by a small steam turbine 
driven centrifugal oil pump, but as soon as the turbine 
has attained its normal speed, a cogged-wheel pump, 
driven from the main shaft, produces the desired pressure, 
and the centrifugal pump is then shut down. Tho oil 
flows from the bearing to an oil tank contained in the bed- 
plate of the turbine, where it is cooled by means of coils, 
through which water flows. It is then pumped back to 
the bearings by the cogged-wheel pump, and continues 
the cycle thus described. Only a very small quantity is 
required from time to time to make up for waste. 

The exhaust steam is led through a pipe of 8ft. diameter 
to the surface condensing plant situated in the basement 
of the power-house and immediately below the turbine. 
| A separate pump delivers the condensed steam into a 
| tank, from whence the boilers are fed by means of feed 
| pumps. This large turbine is said, owing to its simple 
| 
| 





| design, to require little more attendance than much smaller 
units. 








THE CLARENCE COLLIERY DISASTER. 


Tue explosion in the Clarence Colliery, in the Pas de 
Calais, recalling as it does the still greater catastrophe at 
Courriéres, almost leads to the belief that it is hopeless 
to expect immunity from danger in fiery mines. The 
Courriéres disaster was particularly pathetic, for the 
reason that it was believed that a large number of men 
could have been saved had the rescuers been provided with 
oxygen breathing apparatus similar to what was then 
being employed in Germany. Some German rescuers 
subsequently arrived with their equipment, but it was too 
late to be of service. Until then, the French colliery 
companies had done nothing in the way of providing 
oxygen breathing helmets, although a German delegate 
presented one at the Paris Mining Congress in 1900, when 
he was laughed at for his pains; but the experience at 
Courriéres showed that this despised apparatus was 
capable of rendering invaluable service. It is now em- 
ployed in some form or other at most of the French 
collieries. At the Clarence Colliery there was, unfortu- 
nately, nothing to be done. The engineers showed splendid 
courage in repeatedly descending, so long as there was 
the slightest chance of rescue, and one lost his life. When 
there was no longer any doubt that the forty or more men 
left below were dead, the mine was shut down and flooded. 
The significance of the Clarence Colliery explosion lies in 
the fact that at the time of the Courriéres disaster a most 
thorough investigation was made into the conditions 
under which explosions take place in fiery mines, and it 
was hoped that the precautions then suggested and adopted 
would have prevented a recurrence of similar catastrophes 
in the future. Unfortunately, it is difficult to imagine any 
safeguard against the opening up of pockets of firedamp. 








InstiruTte or Cuemistry.—The council of the Institute of 
Chemistry is making an endeavour to raise a fund for new build- 
ings for the Institute. It is felt that companies and firms and 
others interested in the promotion of higher education in 
chemistry and allied sciences, on which in many cases the pro- 
gress of industries largely depends. will welcome an opportunity 
of showing their practical and material sympathy with the aims 
and objects of the Institute. Indeed, among those who have 
already responded to the appeal may be found not only fellows 
and associates, but also well-known companies and firms which 
employ chemists and have thereby in many cases become 
acquainted with the public work with which the Institute has 
been entrusted. It appears that owing to alterations which the 
London County Council proposes to carry out by the widening 
of Southampton-row, at the rear of the present home of the 
Institute—30, Bloomsbury-square—it will not be possible to 
effect a renewal of the present lease. The council of the Insti- 
tute wish, therefore, to take this opportunity to secure more 
suitable and permanent headquarters. It is reckoned that witli 
real economy, provision adequate for the work of the Institute 
can be obtained for about £15,000. The amount promised to 
date is about £10,000. As the council will proceed to select 2 
site and prepare plans at the close of this year, it is very desirous 
of being assured that the full sum of £15,000 will be at its disposal 
before the end of October. Contributions may be forwarded 
to the president at 30, Bloomsbury-square, London, W.C., or 
may be sent direct to the account of the Institute of Chemistry 
(Buildings Fund), with the London County and Westminster 





nautical miles at a speed of 14 knots. Her armament 
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THE PLACE OF MATHEMATICS IN ENGI. 
NEERING PRACTICE.* 
By Sir WILLIAM H. WHITE, K.C.B. 
(Concluded from page 342.) 


Tx 1368 a special and representative committee—includ- 
ing Hankine and Kelvin—appointed by the British Asso- 
ciation, made a report on this subject and recommended 
that towing experiments should be made on full-sized ships. 
Th: committee was almost unanimously of opinion that 
the only method which would give trustworthy informa- 
tion in regard to the resistances experienced at various 
specds was to tow actual ships and not to depend upon 
models. William Froude dissented from this conclusion 
and recommended model experiments. Accepting the 


stream-line theory of resistance which Rankine had intro- 
duced, Froude based upon it a system of experiment, 
which dealt separately with frictional resistance and 


applied to the residual resistance—after friction had been 
allowed for and deducted—a law of ‘‘ corresponding 
speeds ”’ between models and full-sized ships which he had 
worked out independently. That law had been previously 
recognised in a more general form by mathematicians, and 
had been investigated for this particular case by a French 
mathematician, M. Reech, of whose work Froude was then 
ignorant. By this happy association of mathematical 
theory with experimental research, Froude placed in the 
hands of naval architects the means of solving problems 
which could not be dealt with either by purely mathe- 
matical investigation or by experience with actual ships. 
Experimental tanks of the character devised by Froude 
have now been multiplied in all maritime countries. The 
latest and in many respects the best of these tanks, which 
is due to the generosity of Mr. Alfred Yarrow, is a Depart- 
ment of the British National Physical Laboratory. The 
operations of these tanks have resulted in a great addition 
to natural knowledge and have secured enormous econo- 
mies of fuel. The success achieved in connection with 
modern developments of steam navigation and the attain- 
ment of very high speeds is chiefly due to tank experi- 
ments which have involved very small cost, and enabled 
naval architects to choose for every design the form which 
gives the least resistance possible under the conditions laid 
down for a new ship, even when the size or speed required 
go beyond all precedent. Considerations of stability, 
carrying capacity, available depths of water, dimensions of 
dock entrances, and other matters, as well as speed and 
fuel consumption, may limit the designer and narrow the 
alternatives at his disposal ; but ordinarily there is room 
for considerable variations of form in a new design and in 
making the final selection of form it is essential that the 
designer should know how the resistances of these per- 
missable alternatives compare. Naval architects through- 
out the world enjoy great advantages in this respect over 
their predecessors, and owe their position entirely to the 
genius and persistence of William Froude. 

Since the work of Froude in this direction was done model 
experiments have become the rule in many departments of 
engineering, and the scientific interpretation of the results 
has greatly influenced the designs of structures and 
machines. Prominent amongst these recent applications 
of experimental research on models stand those relating 
to air resistance and wind pressure on bridges and other 
structures. In regard to the laws of wind pressure much 
has been done in recent years, and in connection with the 
effects of wind pressure on engineering structures especial 
reference ought to be made to the work done by Dr. 
Stanton at the National Physical Laboratory. All engi- 
neers owe a debt of gratitude to that distinguished experi- 
mentalist and to the Institution where he works, and they 
recognise the fact that. he has demonstrated the trust- 
worthiness of deductions made from tests with small 
models exposed to the action of air currents when applied 
on the full seale to complicated structures for which inde- 
pendent mathematical calculations of the effect of wind 
pressure could not be made. The late Sir Benjamin 
Baker, who was chiefly responsible for the design of the 
Forth Bridge, was one of the first to appreciate and make 
use of this experimental system, and no engineer of his 
time more frankly admitted than he did what a debt engi- 
neering practice owed to mathematics when used in the 
proper manner. 

The proper use of mathematics in engineering is now 
generally admitted to include the following steps. First 
comes the development of a mathematical theory, based 
on assumptions which are thought to represent and embody 
known conditions disclosed by past practice and observa- 
tion. From these theoretical investigations there originate 
valuable suggestions for experimental inquiries or for care- 
ful and extensive observation. The results obtained by 
experimental research or from observation and experience 
must be subjected to mathematical analysis, and the deduc- 
tions made therefrom usually lead to amendments or exten- 
sions of the original theory and to the device of useful rules 
for guidance in practice. Purely mathematical theories 
have served, and still serve, a useful purpose in engineer- 
ing; but it is now universally agreed that the chief ser- 
vices of mathematics to engineering are rendered in framing 
schemes for experimental research, in analysing results, in 
directing the conduct of observations on the behaviour 
of existing engineering works, and in the establishment 
of general principles and practical rules which engineers 
can utilise in their daily professional employment. 

, One of the most recent examples of this procedure is to 
be found in the constitution and proceedings of the 
Advisory Committee appointed in 1909 by the British 
“sovernment in connection with the study of aeronautics. 
‘ts membership includes distinguished mathematicians, 
physicists, engineers, and officers of the Army and Navy, 
‘nd its president is Lord Rayleigh, Chancellor of the Uni- 
versity of Cambridge. The declared intention in establish- 
‘ng this committee was to bring the highest scientific talent 

to bear on the problems which have to be solved” in 
rder to endow the military and naval forces of the British 
lished ¢ with efficient aerial machines. The reports pub- 
‘shed during the last two years are of great value; the 
work done by the Committee—described as “ the scientific 
deal = the problems of flight with a view to their prac- 
be a ution ’’—has been accompanied and supplemented 
3 arch and experiment carried out by the Director 
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| of the National Physical Laboratory (Dr. Glazebrook) and 
his staff in accordance with a definite programme approved 
by the Committee. These investigations necessarily 
| cover @ very wide field in which there is ample room for 
the operations of all the branches: of science and engi- 
neering represented on the Committee, and there can be 
no doubt that already the influence of the work done has 
been felt in practice. No one who has followed the pro- 
gress made in aerial navigation, however, can fail to be 
convinced that although a considerable amount of purely 
mathematical investigation has been devoted to the 
problems of flight, it has hitherto had but little influenc> 
on practice in comparison with that exercised by improve- 
ments due to mechanical engineering—tending to greater 
lightness of the engines in relation to their power—and by 
actual experiments made with models and full-sized flying 
machines. <A stage has been reached, no doubt, where the 
interpretation by mathematicians of the experimental 
results available and their suggestions as to the direction 
in which fuller experimental research can best be carried 
out are of great importance, and that fact is universally 
recognised by engineers. 


Even when the fullest use has been made of mathematical 
science applied in the best way, and of experimental 
research, there still remain problems which have hitherto 
defied all efforts at their complete solution, and engineers 
have to be content with provisional hypotheses. Of the 
James Forrest Lectures given annually at the Institution 
of Civil Engineers, a long series has been devoted to the 
description of ‘‘ Unsolved Problems in Engineering.” 
Mathematicians seeking fresh fields to conquer might 
profitably study these utterances of practising engineers 
of repute. On this occasion it must suffice to mention 
two subjects on which additional light is still needed, 
although they are now less obscure than they have been 
in the past, thanks to long years of work and experiment. 
The first group has relation to the laws which govern the 
efficiency of screw propellers when applied to steamships, 
and has long engaged the attention of a multitude of 
writers in all maritime countries. Many mathematical 
theories have been published, which are of interest and 
value as mathematics, and are sound if the fundamental 
assumptions made could be accepted. It is, however 
no exaggeration to say that at the present time there 
exists no mathematical theory which has any considerable 
influence on the design of screw propellers and the deter- 
mination of the form, area and pitch. Experience and 
experiment are still mainly depended upon when work 
of that kind has to be undertaken. Of course, certain 
mathematical principles underlie all propeller designs, 
but the phenomena attending the operation of a screw 
propeller at the stern of a ship in motion are too variable 
and complex to be represented by any mathematical 
equation, even if they were fully known and understood— 
which they are not. The water in which a propeller works 
has already been set in motion by the ship before it reaches 
the propeller, and the “ wake ”’ of a ship in motion is in 
a very confused state. The action of a propeller upon 
the water ‘‘ passing through it ’’ and the manner in which 
its effective thrust is obtained still remain subjects for 
discussion and for wide differences of opinion between 
mathematicians and experimentalists who have seriously 
studied them. Froude initiated a system of model 
experiments for propellers both when working in open 
water and when attached to and propelling ships or 
developing an equivalent thrust. His son, Mr. R. E. 
Froude, has done remarkable work in the same direction, 
and many other experimentalists have engaged in the 
task; but after more than seventy years of experience 
in the practical use of screw propellers we remain without 
complete or accurate knowledge which would enable 
the designs of propellers for new ships of novel types or of 
very high speed, to be prepared with a certainty of success. 
On the whole, naval architects and marine engineers 
depend largely upon the results of experience with other 
ships. Although model experiments are also utilised, 
there is not the same confidence in passing from results 
obtained with model propellers to full-sized ships. Pro- 
bably this fact is chiefly due to the essential differences 
in the reactions between the water and the surfaces of 
models and the surfaces of full-sized screws moving at 
the rates of revolution appropriate toeach. These matters 
are receiving, and have already received, careful study, 
not merely by the superintendents of experimental tanks, 
but by practising engineers like Sir Charles Parsons and 
Sir John Thornycroft. The phenomenon of “ cavitation,” 
which has been described as the breaking away of water 
from the screw surfaces when the rate of revolution of 
the screw exceeds certain limits, and when the thrust 
per unit of area on the screw exceeds certain values, 
is one which has given much trouble in the cases of vessels 
of exceedingly high speed such as destroyers and swift 
cruisers. It is being investigated experimentally, but 
up to the present time no general solution has been found. 
In existing conditions surprising differences in the effi- 
ciency of propellers have been produced by what appeared 
to be small changes in design. On the whole, the largest 
improvements have been obtained as the result of full 
scale trials made in ships, although model experiments 
have been of service in suggesting the direction in which 
improvements were probable. In my own experience 
very remarkable cases have occurred, and not infre- 
quently it has been difficult even after the event to explain 
the results obtained. One such case may be mentioned 
as an illustration. A large cruiser obtained the guaranteed 
speed of 23 knots on trial with a development of about 
30,000 horse-power. I had anticipated a higher speed. 
Progressive trials made at various speeds showed that the 
‘* slip ” of the propellers became excessive as the maximum 
speed was approached, although the blade area given to the 
propellers on the basis of past experience was adequate 
for the power and thrust. The blade area was increased 
about 20 per cent., the diameter and pitch of the screw 
propellers being but little changed. With these new 
propellers the maximum speed became 24 knots, and 
23 knots was obtained with a development of 27,000 horse- 
power, as against 30,000 horse-power required with the 
original screws. The increase of blade area necessarily 
involved greater frictional losses on the screws, yet the 
effective thrust was increased, and not only was a higher 
maximum speed attained, but the power required at all 
speeds down to 15 knots became less than in the earlier 





trials. This incident eould be paralleled from the experi- 





ence of many naval architects, and it illustrates the 
uncertainties which still have to be faced in steamship 
design when unprecedented speeds have to be guaranteed. 

This open confession of lack of complete knowledge in 
the presence of the professors of an exact science such as 
mathematics may be thought singular. It is the fashion 
to criticise, if not to condemn, designers of ships and their 
propelling apparatus on the ground that after long experi- 
ence there ought to be a complete mastery of these pro- 
blems. That criticism, however, is hardly fair ;» because 
it overlooks the fact that throughout the period of steam 
navigation there has been incessant change in the dimen- 
sions, forms and speeds of ships and in the character of 
the propelling apparatus. 

Knowledge is also incomplete, and possibly complete 
knowledge will never be obtained in regard to the stresses 
experienced by the structures of ships at sea, when driven 
through waves and made to perform rolling, pitching and 
heaving movements simultaneously. The subject has 
long engaged the attention of mathematicians and naval 
architects. Early in the last century Dr. Young made a 
study of the causes of longitudinal bending in wood- 
built ships, and presented a memoir to the Royal Society. 
The eminent French geometrician, Charles Dupin, also 
dealt with the subject which had great practical interest: 
at a date when serious ‘“‘ hogging ” or “ arching ”’ of ships 
was @ common occurrence. Since iron and steel have 
been available for ship construction—and as a consequence 
the dimensions, speeds and carrying powers of ships have 
been enormously increased — questions of a similar 
character have arisen on a larger scale, and have been 
carefully studied. There is much in common between 
ship construction and bridge construction under modern 
conditions ; and because of this resemblance engineers 
practising in works of a constructional nature on land 
have been brought into close relation with the structural 
arrangements of ships. Sir William Fairbairn, who was 
associated with the younger Stephenson in the construc- 
tion of the Menai and Conway tubular bridges, and 
Isambard Brunel, whose chief work was on railways, 
but who designed the famous steamships Great Western, 
Great Britain and Great Eastern, are amongst the men of 
this class who have most influenced shipbuilding. There 
are, however, obvious and fundamental diffe:ences between 
the conditions of even the greatest bridge founded on the 
solid earth and those holding good in the case of self- 
contained floating structures carrying great loads across 
the sea, containing powerful propelling apparatus, and 
necessarily exposed to the action of winds and waves. 
In the former case bending moments and shearing stresses 
which must be provided against can be closely estimated, 
and ample strength can be secured by adopting proper 
“‘factors of safety.” In the case of ships so similar 
approximations are possible, because their structures 
are stressed not only by the unequal distribution of weight 
and buoyancy, but have to bear rapidly varying and 
compound stresses produced by rolling and pitching 
motions, by external water pressure and by the action of 
the propelling apparatus, as well as to resist heavy blows 
of the sea. Inevitably, therefore, the naval architect 
has to face the unknown when deciding on the “scant- 
lings ’’ of various parts of the structure of a new ship, 
which is novel and goes beyond precedent. 

Mathematicians have had the courage to attack these 
problems and to propound theories respecting them. 
Professor Kreloff, of the Imperial University, St. Peters- 
burg has been one of the latest workers in this field and 
has probably carried the mathematical theory furthest ; 
but his work, like that of his predecessors, has had little 
effect on the practice of naval architects. Indeed, it 
seems too much to expect that even the most accomplished 
mathematician can deal satisfactorily with the complex 
conditions which influence the variable stresses acting, 
from moment to moment, on the structure of a ship at 
sea. In these circumstances naval architects have been 
compelled to fall back upon experience with ships which 
have been long in service at sea, and to obtain the best 
guidance possible from the application of mathematics 
to the analysis of that experience and to the device of 
rules of a comparative nature. In general this procedure 
has led to the construction of ships which have possessed 
ample strength, although the actual margin of strength 
in excess of the permissible minimum has not been ascer- 
tained. In the comparatively few cases wherein weak- 
nesses have been brought to light on service, scientific 
analysis has enabled even more valuable lessons to be 
deduced. But it cannot be said that purely mathematical 
investigation has been of great service to this branch of 
engineering. 

Rankine many years ago proposed to base comparison 
of the longitudinal bending moments and shearing stresses 
of ships amongst waves on the hypothesis that the distri- 
bution of weight and buoyancy should be determined for 
two extreme cases :—First, when a ship was momentarily 
resting in equilibrium on the crest of a wave having a 
length equal to her own length, and a height—hollow to 
crest—as great as was likely to occur in a seaway, say, 
one-twentieth of the length of the wave. Second, when 
she was momentarily floating astride a hollow of such 
waves. It was recognised, of course, that these cases were 
purely hypothetical, but the hypothesis has proved of 
great value in practice. Attempts have been made to 
carry the calculations further and to take account of the 
effects of rolling, pitching, and heaving motions, and of 
variations in the direction and amount of water pressure 
consequent on wave motion. Practice has been influenced 
but little by these attempts, which have necessarily been 
based on more or less arbitrary assumptions themselves 
not free from doubt. On the other hand, Rankine’s method 
has been widely used by naval architects, and the aceumu- 
lated results of calculation obtained for ships whose repu- 
tations for strength and seaworthiness was good are now 
available for reference. For new designs calculations 
of a similar character are made, and by comparison of 
results with those obtained for completed ships most 
closely approaching the new design in type and dimensions, 
the principal scantlings are determined for various parts of 
the structure. In calculating the strength of ships, they are 
usually treated as hollow girders exposed to the action of 
forces tending to cause longitudinal bending. The bend- 
ing moments and shearing stresses calculated for the two 
extreme hypothetical conditions above described are used 
in order to estimate the maximum stresses corresponding 
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thereto in any members of the new ship’s structure. A 
comparison of these maximum stresses (per unit of area 
of material) with the corresponding figures for successful 
ships, is taken as a guide for determining the sufficiency or 
insufficiency of the scantlings proposed for the new vessel. 
In providing for adequate transverse strength and for 
margins of strength to meet local requirements, naval 
architects make separate calculations, but in these cases 
also are guided chiefly by comparisons based on actual 
experience with other ships. Mathematicians may regard 
this procedure as unsatisfactory, but they may be assured 
that any suggestions for improved or more exact methods 
which may be made will be welcomed by naval architects 
provided they command confidence and are capable of 
practical application. 

In considering the relation of mathematics to engineer- 
ing practice, one important fact should always be borne 
in mind. The mission of engineers as a class is to pro- 
duce results, “to do things,’ which shall be of practical 
service to humanity, and shall ensure safety of life and 
property. Complete solutions of problems, in the mathe- 
matical sense, are not usually to be found by engineers. 
They have to be content in many cases with partial 
solutions and fairly close approximations. It may be 
taken for granted that engineers desire to perform effici- 
ently the duties laid upon them, and that they are ready 
to avail themselves of all assistance which can be rendered 
by contemporary science and by mathematics in particular. 
On their behalf it has been my endeavour on this occasion 
to make suitable acknowledgment of the debt which engi- 
neering already owes to mathematics, and to indicate a 
few of the many problems in which further assistance" is 
needed. All members of the engineering profession will 
endorse my expression of the hope that the close and friendly 
relations which have long existed between mathematicians 
and engineers, and which have yielded excellent results 
during the past century, will always continue and in 
future be productive of even greater benefits. 








ON A NEW METHOD OF REVEALING SEGRE- 
GATION IN STEEL INGOTS.* 
By Sir ROBERT HADFIELD, F.R.S. (Past-President). 


The author thought that if it were possible to find means of 
ascertaining how segregation arises in steel ingots, useful in- 
formation would be obtained and methods of investigation 
opened up by which the difficulty could be dealt with and over- 
come. He therefore presents the results of this research and 
the methods adopted, which to his knowledge have not before 
been tried. They are simple, and yet by their use afford con- 
siderable information in the desired direction, that is, they show, 
to some extent, what is going on inside the molten mass during 
the cooling portion of the process. 


The research commenced in this manner :—It was reasoned 
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Figs. 1 to 5—EXPERIMENT No. 5893 


that possibly some addition, preferably metallic, could be made 
to steel whilst in its molten or partly fluid condition which 
would give the desired effect. Thus upon breaking up the 
ingot when cold, if it would show the presence of the added 
metal in some clear and definite manner, such as by difference 
in colour, useful information would be obtained. The author, 
therefore, after a considerable number of experiments with 
various metals, selected copper, which, by its slightly higher 
specific gravity as compared with iron, would have a tendency to 
fall or drop down the central portion of the ingot being experi- 
mented upon ; moreover, by its distinctive colour at the parts 
where it is alloyed with the iron its presence would be apparent. 

In the first instance—Experiment No. 5893, Figs. 1 to 5—a 
small ingot 2}in. square and about 30in. in length, was poured 
into an ingot mould in the ordinary way. The composition was 
as follows :—Carbon, 0.41 per cent.; silicon, 0.53 per cent.; 
manganese, 1.32 per cent. This ingot was furnished with a 
sand head—as shown by Fig. 6—the object of the sand head 
being to feed the shrinkage taking place in the remaining portion 
of the ingot. In other words, the ingot mould itself being of 


*Tron and Steel Institute. Abstract, 





east iron and the ingot head of sand, the molten metal in the 
latter remains fluid for a much longer time and helps to feed 
the shrinkage or contraction of the remaining portion of the 
ingot when it cools down to the solid condition. A similar 
method of overcoming piping with a suitable arrangement for 
carrying on the compression during cooling is dealt with very 
fully in the accompanying paper on ‘‘ Method of Producing 
Sound Ingots.” 

Soon after the small 2}in. ingot was cast, a few ounces of 
molten copper was poured into the centre of the hollow space 
remaining in the sand head, about Ijin. from the outside. 
The time which elapsed between the casting of the ingot and the 
pouring on of the copper into the hollow space was approxi- 
mately 30 seconds. In this case, the result of pouring the molten 
copper, which was added in a comparatively cool condition, 
that is, it was not as hot or fluid as it should have been, appeared 
to be to chill the upper portion in the sand head. At first 
it was thought the copper had not penetrated the molten steel 
of the ingot at all. However, on breaking off the ingot head 
and making a longitudinal fracture it was discovered that the 
copper had forced its way through a hole in the centre of the 
ingot of very small diameter, and penetrated nearly the full 
length of the ingot, an interesting result and somewhat un- 
expected. Figs. 1 to 5 show the appearance of the ingot when 
it was broken up under the hammer. The cuprous areas are 
indicated in black to indicate the red as it appeared in the 
fractures of the material. 

The copper had penetrated into those portions of the ingot 
where piping usually takes place, and thus indicated the exact 
location where what may be termed inter-crystalline unsound- 
ness or segregation is developed. It may be mentioned that 
this particular type of inter-crystalline unsoundness is not 
usually seen or detected in the fracture of an ordinary ingot 
when cold ; it is only revealed by a polished section after etching. 
The cuprous areas in these small ingots probably represent these 
segregation areas. 

This experiment showing interesting promise, the research 

















Figs. 6 and 7 


was continued on several ingots 6in. square, each about 3}ft. 
in length, and weighing about 4 cwt. The design of these 
was similar to the small ingot just referred to, that is, the 
ingot itself was cast in an iron mould with the head portion of 


sand 


nd. 
Into the head of the first 6in. ingot, No. 7455/1978a, 15 Ib. 
of fluid copper, previously melted in a plumbago crucible, 
were poured half a minute after casting. The addition of the 
copper was carried out somehwat earlier than at first intended, 
because in the previous experiment on the ingot of small size 
the copper appeared to cause the steel in the head of the ingot 
to set. In the case, however, of the 6in. ingot, the copper did 
not cause the steel in the head to set as expected ; most of it 
descended by its superior gravity almost bodily to the lower 
portion of the ingot. 

As in this 6in. ingét the copper was found to have been 
added somewhat too soon to give a full indication of what 
occurred on the steel reaching its setting or chilling point, 
the experiment was repeated on an ingot made from Heat 
No. 7501/1978a. In this case 15 lb. of molten copper was 
added after a period of 34 minutes had elapsed after casting. 
This steel settled well in the sand test, also in a 2}in. ingot 
made at the same time, but the larger ingot was not quite sound. 
This was not, however, in any way due to the added copper, 
but to the interior of the mould being slightly damp. The 
experiment was repeated on a perfectly sound ingot and the 
results were the same. It was thought, therefore, interesting 
to present the unsound ingot to show that the same law applie 
to unsound as to sound steel. The dark areas in Fig. 6 show 
the cuprous portions of the ingots. These portions are indica- 
tions of the state in which the interior portion of the ingot 
existed 3} minutes after casting. After such a comparatively 
long interval of time, and in such a small ingot, it is somewhat 
remarkable that the copper should have descended so deeply. 
If the copper is added too early, that is, before the steel solidifies, 
it displaces or penetrates the molten material remaining. If 
the copper is added when solidification is completed, then it 





does nothing more than fill up the cavities, or strengthen 
segregation areas which are not really mechanically solid. 

It would appear from these experiments that a valuable 
source of information is opened up for making tests with regard 
to rates of cooling, segregation and liquation. Moreover 
these results show that the interior of an ingot, even of small 
size—and it will be therefore more so in a large ingot—remaings 
hotter for a much longer period than has been thought to be 
the case. It can therefore be more readily understood why 
segregation proves so harmful, for, owing to this longer tine of 
cooling and the reduction in the ferro-static pressure, naturally 
much greater opportunity occurs for the liquation of sch 
harmful elements, sulphur and phosphorus. The more quickly 
the steel sets, the less opportunity is therefore given for this 
segregation. This fact has long been known in a practical way, 
but the reason for it has not been so apparent. The re-ults 
of the present experiments seem to clearly indicate why «ick 
cooling is advantageous. 

Fig. 7 shows a larger ingot of about I4in. diameter, ints the 
head of which about 28 1b. of molten copper was poured 
15 minutes after casting. The head was then covered with 
charcoal, and was not afterwards disturbed. The ingot was 
allowed to remain in its mould for one hour. The material 
was annealed and a section prepared, sulphur printed and et: jied, 
The copper was found to have penetrated to within about ‘in, 


of the bottom, as will be seen, thus showing that even 15 minutes 
after casting the ingot was fluid at this point, and was readily 
permeated by the copper. : 

The examination of the sulphur print showed that there 
appeared to be some segregation at the bottom of the cuprous 
area. The cuprous portion could be picked out by the somew hat 


different appearance to the rest of the section. 





FORTHCOMING ENGAGEMENTS. 





FRIDAY AND SATURDAY, OCTOBER 41a anp Sri. 


Tue Royart Sanitary Instirure.—Provincial sessional 
meeting, Lewes, in the Council Chamber, Town Hall, Lewes, at 
7 p.m., when discussions will take place on “* The Contro! of 
Tuberculosis as Practised in the County Town of Lewes,” to be 
opened by Dr. J. R. Steinhaeuser ; and ‘‘ A Description of the 
New Sewerage Scheme for Lewes, with Special Reference to the 
Discharge of Effluents into Tidal Streams,” to be opened by 
Mr. D. Roberts. Saturday, October 5th.—-10.30 a.m., members 
will meet at the Town Hall to visit the Phoenix Ironworks and 
the Lewes Portland Cement and Lime Works. 1 p.m., luncheon 
at the White Hart Hotel, High-street. 2 p.m., proceed to visit 
the Lewes Victoria Hospital, the Borough Isolation Hospital, 
the Borough Fire Brigade Station, and the Lewes Waterworks. 


SATURDAY, OCTOBER 5ru. 


or LocomorivE ENGINEERS.—St. Bride's 
6.45 p.m. 


INSTITUTION 
Adjourned general meeting. 


THE 
Institute, E.C. 


MONDAY, OCTOBER 7rx. 

Tue Society oF EnGIneERs.—At the Institution of Electrica 
Engineers, Victoria Embankment, W.C. (south end of Savoy- 
street, near Waterloo Bridge). A paper will be read on “ Town 
Planning from an Engineering Aspect,” by Mr. E. R. Matthews. 
7.30 p.m. 

WEDNESDAY, OCTOBER 9ra. 

THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride's 
Institute, Bride-lane, Fleet-street, E.C. Presidential address. 
Dr. H. 8. Hele-Shaw, F.R.S. 8 p.m. 

Tue INSTITUTION OF AUTOMOBILE ENGINEERS.—Royal Society 
of Arts, John-street, Adelphi, W.C. Mr. T. B. Browne will 
deliver presidential address on ‘‘ The Progress of Automobilism.” 
8 p.m. 


FRIDAY axnp SATURDAY, OCTOBER llr anv 12ru. 


Tue InstiruT1IoN oF MunicrpaL Enorneers.—The fourth 
annual general meeting will be held at 4, Southampton-row, 
London, W.C., at lla.m. At 2.15 p.m. discussion on the follow- 
ing papers to be presented to the meeting :—‘‘ The Modernising 
of Building By-laws,” by Mr. F. W. Platt; ‘“‘ The L.G.B. 
Report on Intercepting Traps,” by Mr. H. C. H. Shenton ; 


|** The Influence of Town Planning upon Public Health,” by 





Mr. W. Louis Carr ; ‘‘ Superannuation and Security of Tenure,” 
by Mr. A. Winter Gray. The papers will be taken as read. 


WEDNESDAY, OCTOBER 1l6rx. 


Roya Unirep Service Instirution.-Whitehall, S.W. 


| “The Corrugated Ship,” by Captain G. S. MacIlwaine, R.N. 


3 p.m. 
THURSDAY, OCTOBER 17ra. 

Tue INsTITUTION OF AUTOMOBILE ENGINEERS, BIRMINGHAM 
CEeNTRE.—University Buildings, Edmund-street, Birmingham. 
Paper: “ The Influence of Low Production Cost on Quality.” 
by Mr. Douglas Leechman. 8 p.m. 


SATURDAY, OCTOBER 2é6rx. 


Tue InstITUTION OF Locomotive ENGINEERS.—St. Bride's 
Institute. ‘‘ The Construction of Wootten Type Locomotive 
Boilers,”” by Mr. W. H. Wethercott. 6.45. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


The Outlook. 

THE market on ’Change in Birmingham to-day—Thurs- 
day—was perturbed and uncertain by the reason of the events 
in South-Eastern Europe, and the hope was freely expressed 
that war might be averted. Otherwise the position was much 
the same as recently, except that the increasing costs of fuel 
were making iron manufacturers yet more independent than of 
late, so that quotations for forward business were higher. It 
is evident that the quarterly meeting next Thursday will prove 
a good time for iron masters so far as the prices obtainable are 
concerned. There seems likely also to be a tolerably good 
demand on that occasion, for although a considerable amount 
of buying has taken place recently, yet the district engineering 
and general industries are so busy that further supplies of iron 
and steel are needed. A favourable winter is confidently looke« 
forward to, and it is to be hoped that such prospects will not be 
spoiled by any European complications. 


Pig Iron Strong. 

Pig iron is in good demand and is quoted firmly, prices 
being sustained by the onward trend of fuel and by the lownes= 
of stocks. Northampton brands were quoted 63s. 6d. to 64s. 6d. 
and Derbyshires 65s. to 66s. For South Staffordshire common 
forge 60s. 6d. was asked. The general quotations for part- 
mines ranged from 63s. 6d. to 64s. 6d., but some makers declined 
to sell at less than 65s. There was a satisfactory inquiry for 
best all-mine forge at 90s. to 95s., for foundry at 95s., and foi 
cold blast at 125s. Sellers of North Staffordshire forge asked 
65s. 6d, to 66s, 6d., with 68s. to 69s, for best. 
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Mills and Forges Busy. 

All the mills and forges continue very well engaged, 
and iron manufacturers have as much as they can do to satisfy 
the requirements of customers. Marked bars are still quoted 
¢9 t0s., with Earl Dudley’s brand £10 2s. 6d., unmarked bars 
¢s8 5s. to £8 10s. (delivered Birmingham), and North Stafford- 
“hire bars £8 10s. The bar and sheet mills have not been busier 
for years past. The demand for black sheets for use by the 
‘anisers and for general working-up purposes, keeps up very 
well. Black sheets, siugles, are quoted £7 17s. 6d.; doubles, 
gs 2s. 6d. to £8 5s.; and trebles, £8 12s. 6d. The foreign and 
colonial demand for galvanised sheets keeps large and quotations 
are well maintained at £12 15s. to £13 for corrugated sheets of 
24 w.g f.0.b. Liverpool. Hoop iron is quoted £8 10s., slit rails 
£9, and gas strip is £8 5s. to £8 7s. 6d. 


guivan 


are 


Pressure for Steel. 

Engineers are in many cases experiencing difficulty in 
obtaining deliveries of sections and of billets, makers being full 
of work, in some cases to the end of the first quarter of next 

Steel strip is rather dearer than recently at £8 15s. 
»mer sheet bars are £6 2s. 6d.; Siemens ditto, £6 5s.; joists, 
£7 5s.; and angles, £7 15s. to £7 17s. 6d. Inquiries are being 
made in this district from Russia for soft steel suitable for the 
manufacture of horseshoe nails. 


year. 
Bes 








The Midland Iron and Steel Wages Board. 

Wages for puddting during October and November 
will be 9s. 9d. per ton and all other mill and forge wages will be 
advanced by 2} per cent. These wages will be in force from 
October 7th to December 7th. There will also be a 6d. per ton 
bonus for puddlers, making the total puddling rate 10s. 3d. per 
ton. The average net selling price for July and August has been 
£7 10s. 3.83d., or an increase of 5s. 6d. upon May and June. 
The sales of the seventeen selected firms have amounted to 
41,226 tons, or a decrease of 2268 tons, which decline has occurred 
principally in hoops, strip, and miscellaneous descriptions 
there having been only little alteration in bars, angles, and tees, 
and plates and sheets. 


Large Demand for Motor Omnibuses. 

What is believed to be the largest individual order of 
its kind for motor omnibuses has been obtained by the Bir- 
mingham Small Arms Company for between 350 and 400 omni- 
buses for the Metropolitan Electric Traction Company. They 
will be built at the Daimler Works at Coventry and will be of the 
usual Daimler type. Deliveries are to begin this month, but 
the time oceupied in the execution of the order will depend upon 
circumstances. Good orders are also in hand at the works at 
Coventry for continental as well as for home services. 


Orders for Rolling Stock. 

Among the rolling stock manufacturers of the Midlands 
much interest is taken in the new departure recently decided 
upon by the India-office to purchase rolling stock upon the 
deferred payment system in order to avoid a shortage of goods 
rolling stock on the Indian State Railways. In this connection 
an order has been placed with the Metropolitan Amalgamated 
Railway Carriage and Wagon Company, of Birmingham, for 
3000 freight wagons of various types. Included amongst other 
contracts recently placed in Great Britain for the Indian Rail- 
ways are 300 covered wagons for the Great Indian Peninsuiar 
Railway, to be built by the Birmingham Railway Carriage and 
Wagon Company, Smethwick. The Metropolitan Amalgamated 
is to supply 34 large cattle wagons for the Burma Railways. 


Advance in Tybe Prices. 

At a meeting in Birmingham on Thursday the English 
Wrought Iron Tube Makers’ Association decided to declare a 
reduction in gross discounts of 1} per cent. on black, gas, and 
galvanised tubes and of 24 per cent. on steam and water tubes. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Still Advancing. 

THERE was a marked improvement to notice in the attend- 
ance on the Iron Exchange on Tuesday. Pig iron, both English 
and Scotch, is still strong, and prices were again higher. Finished 
iron rules steady, and steel is also very strong. While copper 
showed little or no quotable change, prices if anything favoured 
buyers. Both sheet lead and English tin ingots were also lower. 


Quotations. 

Pig iron: Lincolnshire No. 3 foundry, 72s. to 72s. 6d.; Staf- 
fordshire, 71s. 6d. to 72s. 6d.; Derbyshire, 72s. 6d.; Northampton- 
shire, 72s.; Middlesbrough, open brands, 77s. to 77s. 6d. Scotch : 
Gartsherrie, 81s. 6d.; Glengarnock, 79s. 6d.; Eglinton, 79s.; Sum- 
merlee, 80s. 6d., delivered Manchester ; West Coast hematite, 
83s. 6d. f.o.t. Delivered Heysham: Gartsherrie, 79s. 6d.; 
Glengarnock, 77s. 6d.; Eglinton, 77s.; Summerlee, 78s. 6d. 
Delivered Preston : Gartsherrie, 80s. 6d.; Glengarnock, 78s. 6d.; 
Eglinton, 78s.; Summerlee, 79s. 6d. Finished iron: Bars, 
£8 10s.; hoops, £8 12s. 6d.; sheets, £9 5s. Steel: Bars, £8 7s. 6d. 
to £8 10s.; Lancashire hoops, £8 12s. 6d.; Staffordshire ditto, 
£8 7s. bd. to £8 12s. 6d.; sheets, £9 to £9 5s.; boiler plates, £9 5s. 
to £9 10s.; plates for tank, girder and bridge work, £8 7s. 6d. to 
£8 12s. 6d.; English billets, £6 10s.; foreign ditto, £5 15s. to 
£5 17s. 6d.; cold drawn steel, £10 5s. to £10 15s. Copper : 
Sheets, £95 per ton ; small lots, 11}d. per pound ; tough ingot, 
£84 10s. to £84 15s.; best selected, £84 15s. to £85 per ton ; 
copper tubes, 11}d.; brass tubes, 94d.; brazed brass tubes, 
10}d.; rolled brass, 8$d.; brass wire, 8§d. to 8}d.; brass turning 
rods, 8}d. to 84d.; yellow metal, 8d. per pound. Sheet lead, 
£26 5s. per ton. English tin ingots, £233 per ton. 


Lancashire Coal Trade. 

; There was a quieter feeling on the Coal Exchange 
owing to the advance of 10d. per ton which came into operation 
on Tuesday. In the West Lancashire district the advance 
applied only to house coal, but in Burnley and the neighbour- 
hood, slack and engine fuel have been advanced 5d. per ton. The 
market was very firm . 


Barrow-INn-Furness, Thursday. 
Hematites, 
F Business in the hematite pig iron trade is very brisk. 
rom every source makers of iron are finding the demand full 
“a ‘ite, and there is a buoyant feeling all round. The volume of 
usiness Coming to hand has expanded largely of late, and now 
a cannot cope with the orders coming in and it is necessary 
xa ‘er to increase the output. This is to be done in Cumber- 
a id at the Lowther Works belonging to the Steel Combination. 
At Barrow most of the iron is going into prompt use at the 
woey S own steel works, and the same remark applies to 
tro ae where the Moss Bay Works use big tonnages of 
ee ae ak from the furnaces. The demand on the part of users 
ete t re district is brisk and good shipments by sea and 
3 ith, a y rail are being made. Some trade is also being done 
Ms it 1e Continent. Prices are firm with mixed numbers of 
ao hints iron quoted at 85s. per ton net f.o.b., and special sorts 
business Benes that. In the warrant market there is not much 
Ther ng eng done, as sellers are holding out for big prices. 
‘cy are quoting 82s. 6d. per ton net cash, 





Iron Ore. 

The iron ore trade has not been so actively employed 
for some years. Raisers experience a very full demand for their 
ore, not only on local account, but from Scotland, smelters on 
the Dee, and also South Wales. Prices are firm with good 
average sorts at 18s. 6d. and the best ores are up to 26s. 6d. 
per ton net at mines. The importations of foreign ore are con- 
siderable. Good qualities are quoted at 23s. per ton delivered. 


Steel. 

The steel trade is very busily employed. At the steel 
centres at Barrow and Moss Bay there is marked activity and 
good outputs are being maintained. Rails are being turned 
out for home and colonial buyers, and whilst good orders are held 
there is plenty of new business being offered. Heavy sections 
of rails are at £6 15s. to £6 17s. 6d. per ton. Light rails are at 
£7 5s. to £7 10s., and heavy tram sections at £7 10s. per ton. 
For steel shipbuilding material there is a very good demand 
on local as well as general home account, and ship plates are firm 
in price at £8 5s. per ton. Boiler plates are at £8 15s. to £9 per 
ton. Tin bars, steel billets and hoops are in fairly strong 
demand. 


Shipbuilding and Engineering. 
These trades are fully employed. Vickers, Limited, 
have received an order from the British Admiralty to build two 
new armoured cruisers. 


Fuel. 
There is a brisk demand for coal and coke. Good 
steam coal is at 13s. 6d. to 18s. per ton, and East Coast coke is 
up to 28s. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Round the Works. 

ALTHOUGH activity in the iron and steel trades of this 
district continues unabated the statement that September was 
actually a record month for output is rather open to doubt in 
the absence of confirmatory figures. Taken on exports, with the 
present boom in existence, it would perhaps seem to have been, 
but one has to remember that the ninth month of the year 
ushers in the close of the navigation season. Shipments are, 
as a matter of course, pushed forward, and by this means 
September usually has the biggest apparent output of the year. 
On the other hand, the output has no doubt been greatly 
increased——apart from the reason explained-—by the general 
prosperity of trade, but certainly not beyond what might have 
been expected. Here and there down in the East-end of Sheffield, 
where the heavy iron and steel works are situated, I notice con- 
siderable extensions being made. Amongst these is a large 
place being completed by Edgar Allen and Co., who, with their 
immediate neighbours—-Hadfields—have heavy contracts in 
hand for steel rails, amongst other things. Messrs. Edgar Allen 
have, I understand, secured an extensive plot fronting the 
tram route and facing their principal works, whilst Hadfields 
are pushing out along the Don. Cammell Laird are still working 
at pressure, and it will not be long before the Sheffield works 
have in hand the plates and other iron and steel work for the 
two P. and O. liners to be built at Birkenhead. Vickers Limited 
have contracts running for several Governments. I hear that 
to their already heavy orders will be added two, if not three, 
light armoured cruisers, the building of which at Barrow will 
keep the firm’s Sheffield empldyés busy for an even longer 
period ahead than that already forecasted. It is difficult to 
obtain much authentic information regarding the reported laying 
of the keel of a battleship at John Brown’s yard on the Clyde, 
but there is no doubt that they, like other large firms in the steel 
trade, are busy on orders in hand, whilst the flow of new orders 
shows no diminution. 


Pig Iron Prices. 

Regarding prices, pig iron still continues firm, but 
buyers being well forward at the moment, are not eager to place 
contracts ahead. East and West Coast hematite remain at 
about the same figures as quoted last week, and this applies also 
to Derbyshire and Lincolnshire pig iron for forge, foundry, and 
basic. The scarcity of forge iron is increasing and finished iron- 
works have difficulty in keeping things going for want of supplies. 
Chatting with an ironmaster this week, I learnt that the opinion 
now prevails that top prices have not even yet been reached. 
Makers are not at all anxious to sell, whilst,on the other hand, 
buyers are &Atill sitting on the fence waiting for a more reason- 
able market. At the moment, however, there are no signs at 
all of a reduction ; indeed, it is not easy to see how there can 
be any unless relief comes in the shape of reduced fuel charges. 
There is a shortage in billets, prompt deliveries being perfectly 
impossible from some of the rolling mills and forges. Rolling 
stock builders, as I indicated last week, have plenty of work in 
front of them and are taking enormous quantities of steel and 
wrought iron. 


The Lighter Trades. : 

In the lighter departments of trade heating engineers 
are well booked for the winter, but so far light ironfoundries 
do not appear to have been very much influenced by the 
“boom ” eonditions. During the year there has been a record 
demand for files for engineering and machine shops, though in 
some cases makers are now easing off. In the agricultural 
implement department things are not brisk, though there are 
seasonal expectations, chiefly from abroad. Circular saw makers 
are very busy on orders—often for huge saws—for the Far East, 
the Antipodes, South Africa and Scandinavia. A large works 
for the development of the stone trade in the Peak district is, 
I understand, to be erected and fitted up with up-to-date 
machinery at Peak Dale. 


Fuel. 

Coal continues in good demand, all the pits in the 
district working full time. In the steam grades prices stand 
pretty well as they were a week ago, the best qualities ranging 
from 12s. to 13s. at the pit. In the Doncaster district, where 
there has been some difficulty with the surfacemen regarding 
wages, there seem hopes of a settlement. Coke is also firm, 
the best prices obtained being from 18s. to 18s. 6d. 


Personal. 

Mr. J. H. Darby, M. Inst. C.E., of Sheffield, who for 
his important services rendered to the iron and _ steel industry 
has been awarded the Bessemer gold medal by the Iron and 
Steel Institute, makes the eighth of the forty medallists to win 
the distinction through their association with the basic process 
of manufacture. Mr. Darby is a member of the Council of the 
Institute, and should have received the medal in May, but was 
abroad at the time.—The Lord Mayor of Sheffield, Mr. A. J. 
Hobson, whose deep interest in the city’s industries is well 
known, has been deputed by the Chamber of Commerce to 
give evidence before a Royal Commission which is to inquire 
into various commercial matters affecting Great Britain and her 
Colonies.—In order to confer with manufacturers and others 
interested in trade with the Union of South Africa, Sir R. 8. 
Holland, his Majesty’s Trade Commissioner for South Africa, 
is visiting Sheffield on the 17th inst, 





NORTH OF ENGLAND. 
(From our own Correspondent.) 


Cleveland Pig Iron. 

Tue Cleveland pig iron market has taken a turn for 
the worse Business is practically at a standstill. The Balkan 
crisis has caused considerable unsettlement in the speculative 
market. On Wednesday night the market was very weak, 
and warrants fell considerably, the price of cash buyers being 
66s. 04d. Under the circumstances the prices of Cleveland 
iron were quite nominal. No. 3 G.M.B. Cleveland pig iron 
is at 66s. 9d. for this year’s delivery. No. 1 was ifi the neigh- 
bourhood of 72s., and No. 4 foundry and No. 4 forge 66s. The 
demands of hand-to-mouth buyers are not now as heavy as 
they have been, and, consequently, second hands are inclined 
to ease on market rates. 


Hematite Pig Iron. 

Very encouraging and satisfactory accounts continue 
to be given of the East Coast hematite pig iron trade. There 
is rather more inclination to do business than has been the case 
of late, and, consequently, some merchants are inclined to ease 
about 3d. per ton on market rates. Producers, on the other hand 
do not press iron on the market, as they are fairly well sold 
for prompt delivery. The output of hematite is a full one, 
and producers report that the consumption does not show any 
decline. The general market quotation for mixed numbers 
of East Coast hematite for delivery to the end of the year is 
80s., and for spring delivery up to 82s. 6d. has been quoted. 


Iron-making Materials. 

The foreign ore market has been very quiet, and very 
little new business has been transacted. A few small sales 
have been made on the basis of 23s. ex-ship Tees for Rubio 
of 50 per cent. quality. That is the general market quotation, 
though it is more than some of the large consumers are prepared 
to pay. Most of the consumers are well covered. The consump- 
tion of furnave coke is very heavy. The production has been 
increased considerably, and a good many idle ovens have lately 
been restarted at the collieries. It now pays well to produce 
coke, because the price is high. At the end of July blast furnace 
quality could be obtained at 20s. 6d.; but it has now become 
very stiff, and medium brands command 23s. The imports 
of foreign ore for the month just ended totalled 209,395 tons. 


Manufactured Iron and Steel. 

Throughout the North-East. district the activity in 
the manufactured iron and steel trades is marked. Good orders 
are held for all classes of iron and steel, and there is every reason 
to believe that this present briskness will be of long continuance. 
Producers adopt a very firm attitude, and this week ship rivets 
have been advanced 5s. Common iron bars are £8 10s.; best bars, 
£8 17s. 6d.; best best bars, £9 5s.; iron ship plates, £7 15s. to 
£8; iron boiler plates, £8 12s. 6d.; iron girder plates, 
£8 2s. 6d.; iron ship angles, £8 5s.; iron ship rivets, 
£9 15s.; steel bars (basic), £8; steel bars (Siemens), £8. 10s.; 
steel ship plates, £8 ; steel ship angles, £7 7s. 6d.; steel boiler 
plates, £8 15s.; steel strip, £8; steel hoops, £8 2s. 6d.; steel 
joists, £7 5s.; east iron columns, £6 15s.; cast iron railway 
chairs, £4 7s. 6d.; light iron rails, £6 15s.; heavy steel rails, 
£6 12s. 6d.; and steel railway sleepers, £7—railway material 
net at works and all other descriptions less 24 per cent. discount. 
Iron and steel galvanised corrugated sheets, 24 gauge, in bundles, 
stand at £12 10s. f.o.b., less 4 per cent. 








Shortage of Railway Wagons. 

Strong complaints are being made about the shortage 
of railway wagons on Tees-side, and great inconvenience is being 
caused at some of the works in getting the material away. 
The Cargo Fleet Iron Company in a letter to the Chamber of 
Commerce stated that the situation had become intolerable, 
the shortage of railway wagons being chronic. The Chamber 
has decided to send a deputation consisting of representatives 
of the Cargo Fleet Iron Company, Dorman, Long and Co., 
Bell Brothers, and Bolekow, Vaughan and Co., to discuss the 
matter with the North-Eastern Railway Company. 


Coal and Coke. 

There is a good general inquiry for all grades of coal, 
and prices are very firm, but buyers are hoiding off in the hope 
that the recent bad weather will cause a tonnage shortage 
through delay, and thus throw ample coals on the market at 
easier values. This week, however, collieries were well supplied 
with boats on the spot, and are consequently not prepared to 
make concessions for the present. This week very little business 
has been reported. The present quotation for best gas coals 
is 13s. to 13s. 6d., and seconds are at 12s. 6d. to 12s. 9d. Quota- 
tions for bunker coals are firmly upheld. Best bunkers are at 
13s. 6d., and ordinary at 13s. 6d. per ton. Coking coals are 
firm in price and there is a good demand for coke. Foundry 
coke is 24s. to 25s., furnace coke 22s., and gas coke 21s. 6d. 


Pig Iron Shipments. 

The shipments of pig iron from Tees-side during the 
past month were very satisfactory, but there can be no doubt 
that had more tonnage been available they would have been 
considerably heavier. The shipments from the Tees totalled 
109,284 tons, and in addition 8795 tons went from Skinningrove, 
making a grand total from the Cleveland district of 118,079 tons, 
as compared with 115,323 tons for the previous month, and 
106,693 tons for September last year. The whole of the pig 
iron from Skinningrove was for Scotland, and the quantity 
sent from the Tees to the Scotch ports was 25,370 tons. The 
largest foreign customer for pig iron was Germany, which took 
11,414 tons, whilst Belgium, took 7550 tons, Canada, 6336 tons, 
Italy, 7450 tons, Japan, 6746 tons, Russia, 3297 tons, Sweden, 
8576 tons, and the United States, 2500 tons. The total foreign 
exports of pig iron amounted to 73,481 tons. Last month 
18,718 tons of manufactured iron and 52,918 tons of steel were 
shipped from the Tees. The principal shipments, which took 
the form of constructional and railway material, were to Argen- 
tine, which took 13,649 tons, India, 11,600 tons, Japan, 3780 tons, 
Natal, 3087 tons, Portuguese East Africa, 1737 tons, South Aus- 
tralia, 3606 tons, Victoria, 1371 tons. 


Average Selling Prices and Wages. 

A very satisfactory report for the two months ending 
August 3lst was issued this week by the accountants to the 
Board of Conciliation and Arbitration for the manufactured 
iron and steel trade of the North of England. The average 
net selling price per ton of the different classes of iron was 
£6 16s. 8.72d., and in accordance with the sliding scale arrange- 
ment the wages of the men employed at the mills for October and 
November will be the same as prevailed during the preceding 
two months. The sales for the two months ending August 31st 
totalled 12,229 tons, comprising 9930 tons of bars, 1724 tons 
of plates, 496 tons of angles and 77 tons of rails, as against 
12,543 tons for the previous two months—a decrease of 314 tons. 
The average net selling price per ton for angles was £7 6s. 9d., 
bars, £6 18s. 5d., plates £6 4s. 8d., and rails £5 15s. 10d. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 
Irregular Market in Warrants. 


é Since the break away in the prices of warrants a fort- 
night ago the market has been comparatively irregular. The 





370 





THE ENGINEER 





Oct. 4, 1912 














steady support that formerly attended the upward movement 
in warrants is not now to be depended upon. It is understood 
that operators, who some time ago purchased for the rise, have 
been selling pretty freely, and the advance in prices has been so 
considerable that opinion is divided as to whether values are 
likely at present to go much higher. There was some recovery 
in Cleveland warrants towards the close of last week, business 
being done at 67s. 4d. cash, 67s. 8d. one month, and 68s. 4d. 
three months, the close being somewhat below these figures. 
Monday being a local holiday, the iron market was closed. A 
certain amount of strength characterised the opening business 
on Tuesday, but prices subsequently gave way on rumours of 
impending hostilities in the Near East, and transactions took 
place at 66s. 7d. cash and 68s. three months. Prices have subse- 
quently gone considerably lower. A moderate business has 
been done for future delivery since last report, 67s. ld. having 
been paid for twenty-seven days, 67s. 9}d. two months, and 68s. 
for 19th December. Stocks are not being reduced to the extent 
that took place some time ago, and the shipments have been on 
a moderate scale. Consumers are using large quantities of iron 
under existing contracts, but they are not booking very much 
fresh business, and accordingly do not consider it necessary to 

urchase much raw iron at the present high prices. The imports 
of Cleveland pig iron into Scotland are considerably smaller than 
at this time last year, and the aggregate arrivals for the present 
year to date show a decrease of 13,600 tons. 


Scotch Pig Iron Trade. 

A good steady business is. being done in Scotch pig 
iron, the output of which is being steadily maintained. There 
are eighty-eight furnaces in blast, compared with eighty-three 
at this time last year, and of the total, forty-seven are producing 
hematite, thirty-seven ordinary and special brands, and four 
basic iron. The foreign shipments have been fairly satisfactory, 
but the quantities sent coastwise are not up to the mark. Stormy 
weather, no doubt, accounts for the falling away to some extent, 
but taking export and coastwise trade together it has not been 
making any headway on recent figures. At the same time, 
inland deliveries by rail are on a scale so considerable that it is 
believed the current output is being almost, if not entirely 
absorbed. The recent high lev- prices are maintained. Govan 
and Monkland, Nos. 1, are quoted at Glasgow 74s. 6d.; No. 3, 
73s.; Carnbroe, No. 1, 79s.; No. 3, 75s.; Calder, No. 1, 79s.; 
No. 3, 74s.; Clyde, No. 1, 80s. 6d.; No. 3,.75s. 6d.; Summerlee, 
No. 1, 8ls.; No. 3, 76s.; Gartsherrie, No. 1, 81s. 6d.; No. 3 
76s. 6d.; Langloan, No. 1, 82s. 6d.; No. 3, 77s.; Coltness, No. 1, 
97s. 6d.; No. 3, 79s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 


74s. 6d.; No. 3, 73s. 6d.; Glengarnock, at Ardrossan, No. 1, 
82s. 6d.; No. 3, 77s. 6d.; Dalmellington, at Ayr, No. 1, 76s.; 


No. 3, 74s.; Shotts, at Leith, No. 1, 8ls.; No. 3, 76s.; Carron, at 
Grangemouth, No. 1, 8ls.; No. 3, 76s. per ton. In a number of 
instances merchants are quoting 6d. to ls. per ton below the 
prices named by the makers, but the above prices are for the 
most part those at which merchants are prepared to do business. 


Hematite Ore and Pig Iron. 

The ironmasters have generally held good stocks of 
iron ore throughout the present season. Supplies from home 
sources have been considerable, and are likely to increase in the 
future. The imports from abroad of ore for the past nine 
months amount to about 690,000 tons, which is 200,000 tons 
less than the quantity received in the corresponding period of 
last year. The current price of Rubio ore at Glasgow on trucks 
ready for transmission to the works is 22s. 6d. per ton. Some 
makers have been taking quantities from the North of England. 
and others are developing mines of their own in the Highlands 
of Scotland. The prices of hematite pig iron have been harden- 
ing. Cumberland hematite warrants are at 8ls. 9d. cash 
and 82s. 6d. three months, f.o.b. Cumberland ports, but makers 
are reported to be quoting Is. to 2s. above these prices. East 
Coast hematite is at 80s. f.o.b. Tees, and Scotch hematite at 
84s. 6d., delivered at the works of West of Scotland consumers. 
Supplies of scrap do not appear to be quite so large, but fair 
quantities are still available at moderate, prices. 


Finished Iron and Steel. 

The amount of work in hand in these branches is still 
so extensive that makers have no cause for anxiety as to the 
future. In the bar iron department full employment appears 
to be ensured up to the end of the year at the least. Prices 
aze on the basis of £8 2s. 6d. per ton for crown bars, subject 
to the usual 5 per cent. discount for Clyde delivery. Steel is 
in urgent request for shipbuilding purposes, and also for boiler- 
making, and many other uses at home, while the demand for 
abroad is well maintained. In addition to a good inquiry 
from the East and the Colonies, purchases of steel are reported 
for certain continental destinations, where local supplies are 
unobtainable. There is only a moderate demand for ship 
angles, however, for new contracts, but it is regarded as not 
unlikely that the present halt in the markets for raw iron may 
Jead to the fixing up of orders that have been held back for some 
time, and about which there appears to have been some uncer- 
tainty as to whether or not they would be carried out. There is 
a strong call for sheets, tubes, and a variety of structural material 
and the engineering branches are almost all working up to the 
extent of their capacity. 


The Coal Trade. 

A large volume of business is being done in the coal 
trade, but the distribution of the exports is irregular, some ports 
being excessively busy, while others could undertake a good deal 
more work than is coming their way. The greatest pressure 
at the moment is at the East Coast ports in connection with the 
shipments to the Baltic and other Northern European ports, 
and there is an ample supply of vessels for loading at Firth of 
Forth and Fife harbours. There has been some difficulty in 
the last few days as to Mediterranean business, but it is believed 
that this will be only temporary. Coastwise shipments have 
been interrupted by stormy weather. There is this week no 
change in prices, the supplies of coal being ample for all require- 
ments, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 

CarDIFF: More active conditions were shown last 
week, and trade became steadier. Heavier arrivals of engaged 
steamers enabled shipments to be carried out more fully, and 
but for heavy stocks held, a firmer attitude would have been 
taken with October loading. Some degree of irregularity con- 
tinued, for while a few of the leading coalowners were fortunate 
in holding good orders, others were not so well placed. There 
was a quickened demand for small steam. Latest: Not much 
activity in any branch; tonnage moderate, buyers and sellers 
following a waiting policy ; colliery owners hopeful that the 
tonnage difficulty was disappearing, and were quoting freely 
for middle and late October, some concessions being made to 
immediate buyers. Prices :—Best steam coal, 16s. 9d. to 17s. 3d.; 
best seconds, 16s. to 16s. 6d.; seconds, 15s. 3d. to 15s. 9d.; 


ordinaries, 14s. 6d. to 15s.; best drys, 16s. to 17s.; ordinary 
drys, 14s. to 14s. 9d.; best bunker smalls, 10s. 3d. to 10s. 6d.; 
best ordinaries, 10s. to 10s. 3d.; cargo smalls, 8s. 9d. to 9s. 3d.; 
inferiors, 8s. 6d. to 8s. 9d.; washed smalls, 10s. 6d. to 11s.; 
best Monmouthshire black vein, large, 15s. 3d. to 15s. 6d.; 
erdinary Western, 14s, 3d, to 14s: 7d,; best Eastern, 13s; 9d: 











to 14s. 3d.; seconds, 13s. 6d. to 13s. 9d. Bituminous: Best 
households, 18s. to 18s. 3d.; good households, 17s. to 17s. 3d.; 
No. 3 Rhondda, 16s. 6d. to 17s. 6d.; smalls, 12s. to 12s. 6d.; 
No. 2 Rhondda, 12s. to 12s. 6d.; through, 10s. 6d. to 1ls.; 
No. 2 smalls, 8s. 6d. to 9s. Patent fuel, 18s. to 18s. 6d. Coke: 
Special foundry, 29s. to 3ls.; good foundry, 25s. to 28s.; furnace, 
2ls. to 22s. 6d. Pitwood, 21s. to 21s. 6d. 


Newport (Mon.). 

Quite a spurt occurred in the matter of tonnage last 
week, with the result that the total of the week amounted to 
102,731 tons foreign and 11,521 tons coastwise. Some collieries 
were so sanguine of greatly improved -business that they were 
quoting high figures, both for prompt and forward delivery. 
Latest : Tonnage arrivals not up to the mark and irregularity 
was the result. Most colliery owners had good order books 
and were holding firmly for shipment. A few were willing to 
accept easy values for spot loading later in the month. Smalls 
as a rule were firmly held. Little alteration in other branches. 
Prices :—Best Newport black vein, large, 15s. to lds. 3d.; 
Western, I4s. to 14s. 6d.; Eastern, 13s. 6d. to 14s.; other kinds, 
13s. 3d. to 13s. 6d.; best smalls, 9s. to 9s. 6d.; seconds, 8s. to 
9s. Bituminous: Best house, 17s. to 17s. 6d.; seconds, 16s. 
to 16s. 6d. Patent fuel, 17s. 6d. to 18s. Pitwood, 21s. 6d. to 


22s. 


Swansea. 

Latest :—Not much alteration, but undertone firmer’ 
Inquiry for Swansea large, better; values hard. Red vein 
well maintained. Machine-made nuts and cobbles inclined 
to slackness, excepting German nuts. Rubbly culm steady. 
Duff strong. Prices :—Anthracite coal: Best malting, 23s. 
to 25s. net; seconds, 20s. to 22s. 6d. net; second malting 
large, 20s. to 22s. 6d.; big vein, 17s. to 19s., less 2} per cent.; 
red vein, 13s. 6d. to 14s. 6d., less 24 per cent.; machine-made 
cobbles, 22s. to 24s. net ; Paris nuts, 23s. 6d. to 26s. net ; French 
nuts, 23s. 6d. to 26s. net; German nuts, same; beans, 21s. 
to 23s. 9d. net ; rubbly culm, 7s. to 7s. 9d., less 24 per cent.; 
machine-made large peas, 13s. to 14s. 6d.; duff, 4s. 9d. to 5s. 6d. 
net ; steam coal, 18s. to 19s., less 24 per cent.; seconds, I4s. 6d. 
to 15s. 3d.; bunkers, 10s. to lls. 6d., less 24 per cent.; smalls, 
9s. 3d. to 10s. 9d., less 2} per cent. Bituminous: No. 3 
Rhondda, 17s. 6d. to 18s. 6d., less 24 per cent.; through, 15s. 
to 16s. 6d., less 24 per cent.; small, 12s. 6d. to 13s. 3d., less 
23 per cent.; No. 2 Rhondda, 14s. to 15s. 6d., less 24 per cent.; 
through, 10s. 9d. to Ils. 6d., less 2} per cent.; small, 9s. 3d. to 
10s. 6d., less 24 per cent.; patent fuel, 17s. 6d. to 18s. 6d., less 
24 per cent. 


Iron and Steel. 

Dowlais gave ample returns last week from all its 
branches. In the mills the products were heavy. Rails, tin bar, 
and steel sleepers in the Goat Mill and the Big Mill had a good 
yield of light tram rails for collieries, sole plates, and fish-plates. 
The Big Mill accounted also for a large quantity of steel curves 
for underground arches. All mechanical departments did good 
work. Quotations :—Pig iron: Hematite mixed numbers, 
81s. 9d. cash, 82s. Id. month; Middlesbrough, 66s, 11d. cash, 
67s. 4d. month; Scotch, 73s. cash, 73s. 4d. month; Welsh 
hematite, 86s. 6d. to 87s. 6d., dd.; East Coast hematite, 85s. to 
87s. 6d. c.i.f.; West Coast hematite, 88s. 6d. c.i.f. Steel bars : 
Siemens, £5 17s. 6d. to £6; Bessemer, £5 17s. 6d. Steel rails : 
Heavy sections, £6 7s. 6d.; light, £6 10s. to £6 15s. Iron ore, 
22s. to 22s. 6d.; Newport, 21s. 6d. to 22s. 


Tin-plates. 

It is a subject of complaint that prices do not keep 
pace with the rapid advance in the cost of production. Steel 
bars, it is said, are at a low figure in South Wales, and, consider- 
ing the price of tin, makers regard it with disfavour, and openly 
claim an improvement, especially as it is believed in good 
quarters that the steady improvement made will continue over 
next year. Prices :—Ordinary sheets, 15s. 74d.; ternes, 26s. 6d.; 
C.A. roofing sheets, £9 10s.; big sheets for galvanising, 30 g., 
£9 10s.; finished black plates, £11 10s.; galvanised sheets, 
24 g., £13 per ton; block tin, £228 10s., £227 three months ; 
copper, £78 17s. 6d., £79 15s. three months. Lead: English, 
£22 10s.; Spanish, £22. Spelter, £27 12s. 6d. Silver, 29 7,d. 


per oz. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Activity is most satisfactory, and generally increasing, 
in the various departments of the iron and steel trade. There 
has been an upward movement in the prices for some articles, 
which is quite justified by the present condition and prospects 
in the iron and allied industries. In consequence of a very 
lively demand from the East, a further rising tendency is re- 
ported for bars, and the export quotations for deliveries next 
quarter will be M.122 p.t. f.o.b. Antwerp. Girders have re- 
mained in very lively request, and hoops have also been in good 
call generally. The business in plates and sheets is healthy and 
strong as before. At the general meeting of the Steel Conven- 
tion held on September 26th the inland business in semi-finished 
steel was stated to be lively, and production in a number of 
instances was behind requirements. Additional orders in rails, 
sleepers, and hardware have been placed by the Prussian State 
Railways, the total requirements in rails and sleepers for 1912 
being 70,000 t., and in hardware and small articles of iron and 
steel 11,000 t. more than in 1911. The total requirements of 
the Bavarian Railways have now been placed for 1913, and will 
be less than in preceding years. Both inland and foreign 
requirements in light section rails have remained extensive, and 
quotations have slightly advanced. Sectional iron has been in 
pretty good request, especially on foreign account. 


List Quotations. 

The following are the current prices per ton free at 
works :—Raw spathose iron ore, M.12.20; roasted ditto, 
M.17.50; Nassau red iron ore, 50 per cent. contents, M.14.50 ; 
spiegeleisen, 10 to 12 per cent. grade, M.77; white forge pig, 
M.65 ; iron for steel-making, Siegerland quality, M.68 to M.69 ; 
Rhenish-Westphalian brands, M.70 to M.71 ; German Bessemer, 
M.77.50; Luxemburg foundry pig, No. 3, M.60 to M.62; 
German foundry pig, No. 1, M.73.50; No. 3, M.70; German 
hematite, M.77.50; good merchant bars, common quality, 
M.122 to M.126; iron bars, M.140 to M.143; basic hoops, 
M.142.10 to 147.50; common steel plates, M.132 to 135; 
steel boiler plates, M.142 to M.145; sheets,” M.142.50 to 
M.147.50; drawn iron or steel wire, M.127. 


The German Coal Industry. 
Very good accounts can be given of the Silesian coal 

market. The increased output is going into immediate consump- 
tion with the exception of very small lots that are being reserved 
to maintain stocks, for later on a more extensive demand is 
likely to be experienced for house coal. Foreign demand in 
engine coal has been quite exceptionally good of late. The 
coke trade is also in a favourable position, local as well as foreign 
customers buying regularly and freely. An especially brisk 
business is being done with Austria-Hungary. In the Ruhr 
coal district both engine and house fuel have remained in rising 
demand, and eoal for eoke-making is very searce: 











German Export. 

According to official accounts, the German exports 
of iron and steel for August of the present year were as follows, 
the figures for the corresponding month last year being given 
for the sake of comparison :— 


Import. Export. Import. Export. 
1912. 1911. 

. |. q. q. q. 
Pig Iron «. ec oc 197,800 .. 706,208 .. 97,306 .. 681,684 
semi-finished steel .. 10,305 .. 574,207 .. 10,156 .. 579,070 
ee aoe 1,382 .. 424,709 .. 84... 336,71: 
Rails 448 .. 203,262 .. 2 .. 381,94 
Sleepers _ 31,946 ..  — 42,627 
Austria-Hungary. 


A good deal of activity was shown in the iron and s:, »| 
trade last week, and the building department has been bris..\y 
employed up till now. Rates are stiff. The demand for ¢. ,| 
of every description has been very steady, and prices are remu 
rative. The output of coke in the Ostrau district is behind 
consumption, the demand for both industrial and house p 
poses increasing, while prices tend upwards. 


The Belgian Iron Industry. 

Brisk activity is reported from all the leading brane]. : 
The rising tendency of previous weeks continues, and the outlo: 
is bright. Export quotations rose 2s. p.t. last week, and ti 
prices for home requirements have also been raised. Ba-ic 
bars stand at £6 to £6 2s. p.t., f.o.b. Antwerp; iron bars £6 5 
to £6 4s.; and rods £6 10s., in some cases £6 14s. p.t. Heavy 
steel plates are quoted £6 15s. and £6 17s. p.t.; while gird 
do not show any change in price, standing at £5 lls. p.t. Inlani 
quotation for steel bars is 160f. to 165f. p.t.; iron bars fetching 
167.50f. to 172.50f. p.t.; heavy plates realise 175f. to 180/., 
and hoops are sold at 200f. to 210f. p.t. A vigorous demand : 
experienced, and consumers are now inclined to buy at almost 
any price. Compared with this time last year, the preset 
quotations show a rise of 20 per cent. on an average. Bars, 
for instance, have advanced from £4 16s. p.t. to £6 p.t.; steel 
plates from £5 18s. p.t. to £6 15s.; basic from 69f. to 83f. p.: 
Still the present quotations are not considered as top prices, ancl 
optimists expect next year to equal the brilliant period of 1900). 
A moderate demand only comes in from Eastern Asia compared 
with last year, but a change for the better is expected to taku 
place in the next quarter. Insufficient supplies of pig iron are 
complained of, in spite of the increased output of the blast 
furnace works. The upward tendency in prices, consequently, 
has been more marked than ever, and basic is said to have been 
sold at 90f. p.t. in a few special cases, the current price being 
83f. to 84f. pt. Scrap iron is neglected as before. Inland as 
well as French and German offers increase, with the result that 
prices are steadily decreasing. Much life is shown in semi 
finished steel. Up to 100f. p.t. f.o.b. Antwerp has been quoted. 
House coal has been raised If. p.t. in the Mons district and in 
the Centre, and the position generally of the Belgian coal market 
is healthy and satisfactory, demand being extensive. 





AMERICAN NOTES. 
(From our own Correspondent.) 


New York, September 25th. 


Eastern furnaces have arranged for the delivery of 100,000 
tons of Newfoundland ore, and heavy sales of Cuban ore have 
recently been made, which will probably be followed by other 
large purchases. Pig iron has been extremely active for several 
weeks under an advancing tendency, and prices have now reached 
a level which makes consumers rather cautious concerning the 
placing of large orders for next year. Inquiries for large quan- 
tities are now pending. Many of these inquiries come from 
European sources, and Southern furnaces are having the pre- 
ference. Cast iron pipe makers are again buying to cover recent 
contracts for pipe, and prices have naturally advanced. Large 
consumers of finished material in the Western States are seeking 
accommodation at Eastern mills, and are paying prices above 
the quotations ranging from 2 dols. to 5 dols. a ton. The rail- 
roads are buying heavily, and reports to-day estimate probable 
orders at something near 400,000 tons, with inquicies for at 
least a quarter million tons more. The rail mills are loading up 
rapidly for next year’s delivery. Steel billets are not easily to 
be contracted for, as all producers are far oversold. Bars, sheets, 
plates, and shapes, are all in good demand at strong prices, and 
the upward tendency will probably carry prices to a still higher 
level. Plans are being worked out for a municipal dock system 
involving a freight terminal, the estimated cost of which is 
placed at 20,000 dols. A general strike is threatened in the 
copper mines of Utah, which, if it occurs, will interfere with 
present estimates of anticipated production for some time to 
come. The removal of 20,000 lb. of copper a month would 
not affect refinery output for two or three months, but this 
possible restriction is being considered. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Mr. E. H. Own, who is shortly severing his connection with 
the Diesel Engine Company, intends to devote his time in future 
to a new development in Diesel type motors. 


THE chief London Offices of the Metropolitan Carriage, 
Wagon, and Finance Company, Limited, including those of the 
Patent Shaft and Axletree Company, Limited, have been trans- 
ferred from 36, Victoria-street, Westminster, 8.W., to Bruns- 
wick House, Central-buildings, Westminster, 8.W. Telephone 
Nos. (3 lines), Victoria 2317, 2318, 2319. Telegraphic address, 
** Railear, Vic., London.” 


Barry, HEAD AnD Co., of 110, Cannon-street, E.C., inform 
us that, as from the 30th inst., their principal, Mr. W. Howard 
Head, resigns his position as joint managing director of the 
Bowesfield Steel Company, Limited, and they that of sole Lon- 
don and export agents to the same company, which will take over 
their office as from the Ist prox. Their own business will he 
carried on in office No. 278 of 110, Cannon-street, until the end 
of the year, after which it will be transferred, under the same 
name, to Vancouver, B.C. 


Tue directors of the Vulcan Boiler and General Insurance 
Company, Limited, have received with regret the resignation 
as chief engineer of Mr. J. F. L. Crosland, who, owing to advanv- 
ing years, has felt bound to retire from active participation ' 
the life of the company he has served with so much devotion. 
He joined the engineering staff of the Vulcan in 1863. Mr. 
Crosland will retain his connection with the Vulcan Company «: 
consulting engineer. As a consequence of his resignation tho 
directors have appointed Mr. C. Bullock, Wh. Sch., A.M. Ins‘. 
C.E., to be chief engineer in succession to him. Mr. Bullock joine: 
the engineering staff of the Vulcan in 1876, He was appointe:! 
chief assistant engineer in 1888 They have also appointed M:. 
J. C. H. Crosland, A.M. Inst. C.E., and Mr. F. H. Bullock, 
A.M. Inst. C.E., to be assistant engineers. Mr. Crosland. ani 
Mr. Bullock have been for fifteen and eleven years respective: 
in the service of the company. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from a road the name and address 
i the Communicator are in italics. 
When the abridgment is not illustrated the Specification is without 
/rawings. 
Copies of Specifications may be obtained at the Eeimpegies Sale Branch, 
os, Southamge buildings, Chancery-lane, , W.C., at 8d. each, 
The date first given is the date of application ; the second dite at the 
nd of the abridgment is the date of the advertisement of the acceptance 
if the complete Specificatio . 
Any person may on any of the grounds mentioned in the Acts, vithin 
‘vo months of the date given at the end of the , give notice at 
ihe Patent-office of opposition to the grant of the Patent. 











INTERNAL COMBUSTION ENGINES. 


19.778. September 5th, 1911.—ImprovemeNnts 1nN DEVICES 
KOR RELIEVING COMPRESSION IN INTERNAL COMBUSTION 
Ena1ngEs, James Jesse Rowe, of 189, Ilford-lane, Ilford. 

The auxiliary chamber is provided with a nipple that projects 
into the compression space through the valve inspection opening, 
and the passage through the nipple to the chamber is closed by 

a valve operated by a spindle passing through the nipple and 

auxiliary chamber to the outside. By this arrangement a large 

opening is formed into the inspection chamber from the combus- 

(ion space, so that there is no wire drawing and the firing of the 

inixture within the chamber is ensured. Preferably the valve 

pindle is formed with a valve and seating at its other end 
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arranged so that when the main valve is fully open this valve 
is closed, so obviating the use of a packed gland. The spindle 
ix provided with a screw thread working in a nut in the chamber 
and operated by a handle fixed on the spindle. In another 
arrangement for operating the valve at its outer end the valve 
spindle is bifurcated and carries a pin arranged to work in a 
slotted cam lever pivoted on the outer end of the auxiliary 
compression chamber in a closing cap or plug through which the 
bifureated end of the spindle projects. The opening and closing 
of the auxiliary chamber to the cylinder is thus positively 
effected by the cam lever, which is operated directly by hand 
or from a distance by suitable connections. In the accom- 
panying drawings only the first form is illustrated.—Seplember 
11th, 1912. 


24,705. November 7th, 1911.—ImpRovEMENTS IN VALVES 
AND VALVE GEAR FOR INTERNAL COMBUSTION ENGINEs, 
Albion Motor Car Company, Limited, of South-street, 
Scotstoun, in the county of Renfrew, North Britain, and 
Thomas Blackwood Murray, B.Sc., of the same address. 

A valve mechanism made according to the invention com- 
prises essentially a piston valve—that is to say, an unported 
valve—working in a ported cylinder communicating with the 
combustion space of the engine cylinder, and embraced for a 
part of its length, which is of reduced diameter, by an unported 
sleeve externally fitting and working in the valve cylinder. 
According to the example shown in the drawings, the valve 
cylinder, which in this instance is axially parallel with the 
engine cylinder A, is provided with a fixed ported liner B. 
The outer end C of the piston valve is provided with the usual 
piston rings, and closely fits within this liner B. The inner 
end D of the piston valve is of reduced diameter, and fits within 
a sleeve E, which in turn externally fits within the liner B. 
Between the enlarged end C of the piston valve and the end of 











the sleeve E adjacent thereto there is thus an annular space 
This space communicates by ports G through the liner with an 
annular port H opening into the combustion space J of the 
engine cylinder A. In such position as to be uncovered and 
covered by the movements of the valve end C are a series of 


ports K in the liner communicating with an annular exhaust’ 


port L. Similarly placed to the end of the sleeve E are ports 
M in the liner communicating with an annular inlet port N. 
I'he sleeve E and the piston valve C D are operated by con- 
necting-rods O, P from cranks R, S (at about 80 deg. to one 
‘nother) on a lay shaft T driven at half speed by chain gear V 
from the engine crank shaft W in usual manner. It is apparent 
that as the piston valve C, D moves out—that is, away from 
the lay shaft T—it uncovers the exhaust ports K to the space 
between valve and sleeve and’ so to the cylinder ports G, and as 
it moves in closes them. Similarly, the sleeve E in moving in 





that is, towards the lay shaft T—uncovers the inlet ports M 
to the cylinder ports G and in moving out covers them. The 
cranks R, 8 are, of course, so placed as to perform these func- 
tions in the necessary sequence for the inlet of fuel and discharge 
of exhaust for rotation of the engine in the present case in the 
direction of the arrow in the engraving.—September 11th, 1912. 


DYNAMOS AND MOTORS. 


19,581. September 2nd, 1911.—IMPROVEMENTS IN OR RELATING 
to Dynamos, Albert Alexander Price, of 73, Tooting Bec- 
road, Tooting, London. 

This invention relates to that class of dynamos in which the 
armature has a longitudinal straight or spiral movement along 
with its shaft due to the increase of pull between the armature 
and the field magnets after a predetermined speed has been 
attained. The armature A is built up on a spool or tube B, 
which has holes for holding balls C, these being held therein 
by a collar D of the armature. The spindle or driving shaft E 
is provided with screw-like groove or grooves at F to correspond 
with the balls C, so that when the spindle or main shaft is 
inserted into the armature spool the grooves F will engage 
the balls C so that the spool can move end on and at the same 
time rotate spirally either right or left along the spindle. The 
grooves may be in the spool and the holes in the shaft if so de- 
sired. The driving shaft or spindle is mounted on bearings G 
at both ends, and where these are fixed the shaft is plain without 
the screw-like twist. The armature spool can be set on the 
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main shaft either centrally and in line with the pole pieces H 





north and south or can be set out of the centre, according to | 


circumstances. The main shaft is driven by any prime mover 


either by belt or chain or friction drive from the pulley. 


generate the voltage slightly in excess of the voltage of the 
batteries an automatic switch mechanically operated from the 
spool cuts in the circuit between the dynamo and batteries 
at the required moment, and as the speed of the dynamo in- 
creases the charging rate or current becomes greater and the 
magnetic pull or force between the armature and fields causes 
the armature to have the tendency to pull against the main 
shaft, and by so doing travels along the shaft more and more, 
and, in consequence, comes out of line of the field magnets, 
thus keeping the output constant. To overcome or graduate 
the action of the armature revolving along the main shaft 
too quickly a spring J of suitable tension is arranged at the 
end of the armature travels towards or on both sides of the 
armature, the pressure of the spring or springs being deter- 
mined or adjustable to any predetermined amount by a movable 
collar or nut.—September llth, 1912. 


AERONAUTICS. 


22,407. October llth, 1911.—IMPpROVEMENTS IN OR CONNECTED 
witH Fiyrnc Macuines, Horace Leonard Short, Albert 
Eustace Short, and Hugh Oswald Short, all of 56, Prince 
of Wales-mansions, Queen’s-road, Battersea Park. 

The machine is provided with pontoons or floating cylinders A, 
which, as illustrated, are arranged to the right and left of the 
centre line immediately under the machine. B is the body 
portion or fuselage to which are connected the wings C and the 
landing chassis D. At the rear of the fuselage B is an air 
chamber E, which is of sufficient displacement to float the rear 
part of the machine. Below the under part of the machine 
beneath the level of the pontoons A are arranged series of vanes F 
which are curved or inclined in such a manner as to produce an 
upward force when the machine is travelling forward with the 
vanes F in the water, and the said vanes—hereinafter termed 
hydro-vanes——are arranged in side frames, so as to be super- 
posed in their relation to each other, so that as the machine 
tends to rise from the water the upper hydro-vanes F become 
withdrawn from the water and a less number of the said hydro- 
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vanes remain in the water in proportion as the speed of the 
machine increases. One frame can equally well be employed, 
in which case this would be arranged in the centre of the machine. 
The frames K are mounted in slides L, which bear against 
elastic bands M, so that on striking the water the shock of 
impact may be reduced to a minimum in a manner similar 
to that already proposed in hydro and aeroplane boats. The 
frames K are jointed at N to enable them to be turned up into 
the position shown in dotted lines by releasing a cord O which 
is within the control of the pilot and allowing a spring P to con- 
tract and raise the frames K above the level of landing wheels G, 
which are also attached to the chassis D, and in this manner 
the wheels G project to the lowest point and enable the machine 
to land on ground. In order to minimise the tendency of the 
machine to turn over on contact with the water, the tail of the 
machine is weighted or held down to the water during the 


When | 
the dynamo has attained a predetermined speed sufficient to | 


| 








alighting process either by drawing water and depositing it in a 
receptacle H in the tail of the machine provided for the purpose, 
or by the application of hydro-vanes provided at the rear of the 
machine for the purpose of reacting as they travel through 
the water and imparting a lowering effect.—September | 1th, 1912. 


PUMPING AND BLOWING MACHINERY. 


19,872. September 6th, 1911.—A New or Improvep Rotary 
Force Pump ror DELIVERING LIquID TO SEVERAL Dirrer- 
ENT Paces, Daimler-Motoren-Gesellschaft, of Fabrik- 
strasse, Untertiirkheim, Germany. 

The present invention relates to a pump for delivering liquid 
to several different places in which the piston is formed as a 
toothed wheel and rolls within an internal tooth gear ring on 
the pump casing. The meshing of the teeth forces the liquid 
contained in the spaces between the teeth into conduits running 
from those spaces and leading to the desired places. The casing 
Ais provided with internal teeth B. A concentric hollow dise C 
is connected with the rotary shaft D and a toothed disc F is 
rotatable about its excentrically mounted spindle G in the 
hollow of thedise C. This toothed dise F projects beyond the 
periphery of the hollow disc C so that its teeth may mesh with the 
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teeth B of the casing A. A port E is formed in the upper wail 
of the dise C through which passes the oil contained in the upper 
or coverpart H of the casing, which part is formed as a contaimer 
The spaces J between the teeth B thus become filled with oil, and 
when the pump is working this oil is forced from each of such 
spaces through a respective port L into a pipe M, which leads to 
a part to be lubricated. Upon the rotation of the shaft D the 
hollow disc C rotates in the casing A and carries round the spindle 
G of the toothed wheel F, so that the latter rolls within the internal 
tooth gear B of the casing A. Thus as soon as a tooth of the 
toothed wheel F enters a space J it displaces the oil contained 
in this space and forces it through the pipe H, which runs from 
this space to the part to be lubricated. The pipes M may, 
as indicated, be normally closed to the pump casing by means 
of non-return or ball valves K.—September 11th, 1912. 


14,932. June 26th, 1912. IMPROVEMENTS IN OR RELATING TO 
CENTRIFUGAL Fans, Siemens Brothers Dynamo Works, 
Limited, of Caxton House, Tothill-street, Westminster, and 
Daniel Alphonsus Hackett, of 162, Corporation-street, 
Stafford. 

The present invention purposes to improve the efficiency of 

a centrifugal fan or pump in which the fluid to be forced enters 

radially and is discharged axially, and in which the outer and 

inner edges of the vanes are contained in one plane by arranging 
that the angle at which the fluid is discharged from the vanes is 
less at the intake end of the fan than at the disc end. The blade 

consists of two parts, namely, A, the blade proper, and a lip B. 

This lip is attached to the dise C by point-welding or in any other 

suitable manner. The edge D is straight, the outer and inner 

edges E and F are contained in one plane ; the edge G appears 
concave when looking at the front side. The direction of 
rotation is indicated by the arrow. It will be understood from 
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the drawing that the curvature of the blade varies from end to 
end. The blades at the intake end are attached to a stiffening 
ring H by toe-pieces J. The gas or liquid to be forced enters the 
rotating member through the inlet eye K, and passing through 
the blade, is ejected at the circumference of the member. The 
angle of ejection at the disc end is indicated by a in Fig. 1, the 
angle of the intake end by 8. The outer edges E of the blades 
are not quite parallel with the axis of the fan spindle, but the 
inclination of the outer edge relatively to the fan spindle forms 
no part of the invention, and may be as desired. It is also to be 
understood that, although the blade illustrated is flat at the disc 
end, yet it may also be curved at the disc end, the essential 
feature being that the angle of ejection is less at the intake end 
than at the disc end. The edges of blades when flattened out 
may be parallel or diverging.—September 11th, 1912. 
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TRANSMISSION OF POWER. 
13,079. June 4th, 1912.—IMprRovEMENTs IN DEVICES FOR 


Ensurine Evectricat Continuity iv METALLIC ConpvUITS 

ror Exvectric CaBies, Laurence Maxwell Waterhouse, of 

* Bindown,” Lower Teddington-road, Hampton Wick, and 
Simplex Conduits, Limited, of Garrison-lane, Birmingham. 
The object of the present invention is to provide a continuity 
device which shall be cheap to produce and erect, which shall 
be unobtrusive, so as not to detract from the appearance of the 
erected conduit, which shall give considerable area of electrical 
contact, by the use of which the enamel from the conduit may 
be automatically removed, which offers no internal obstruction, 
and which is wedged securely in position against accidental 
removal. With this object the inventors provide the sockets 
with a saw-cut, which saw-cut takes a projecting fin formed on 


N° 13,079. 

















a saddle or wedge piece inserted between the conduit and the 
socket. The thickness of the metal of the saddle is such that 
when the conduit is inserted in the socket it requires to be 
forced in, and can be best entered by giving it a to-and-fro 
screwing motion. This action causes the edges of the saddle 
piece to scrape the conduit, and as the metal of the saddle piece 
is of aluminium, copper, or the like ductile metal, the saddle is 
by this action so shaped as to form a double wedge, which is 
jammed in position between the conduit and the socket interior. 
The saddle has considerable surface in contact with both the 
conduit, the interior of the socket, and the edges of the saw-cut 
and it is claimed to ensure exceptionally good electrical contact 
between the conduit and the socket.—September 11th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


13,175. November 24th, 
MILLING AND BorinG Purposss, Charles Frederick Shanks, 
of the Firm of Thomas Shanks and Co., Union Ironworks, 
Johnstone, Renfrewshire. 

The machine is equipped with two milling cutter wheels A 
disposed in the instance shown in a line at right angles to the 
direction of travel, and adjustable relatively to one another, 
these cutter wheels A being driven by gear wheels from a common 
shaft. and are mounted on bracket members B slidably con- 
nected to a supporting frame C disposed transversely of, and 
adjustable vertically in relation to, a framework which includes 
end standards, and is adapted to be moved in a horizontal 
plane. Each cutter wheel is provided with a spur wheel D 
connected to a sleeve E, supported at its upper end by ball 
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bearings, and is engaged by a pinion F adapted to be rotated 
by clutch-controlled bevel gearing G from a shaft H, which is 
driven from an electric motor through spur gearing K, bevel 
gearing L, spur gearing M, bevel gearing N, and spur gearing O. 
Coaxially with each cutter wheel A or one of each set of cutter 
wheels is a spindle P carrying a drill Q, movable axially so 
as to project beyond the face of the corresponding cutter wheel, 
each drill spindle being adapted to be driven through gearing 
at a higher speed than the corresponding cutter wheel A. It 
will be understood that with a machine equipped with milling 
cutters and boring drills as above described it is possible to mill 


casings for turbines or the like during the travel of the tool in | 











1911.—IMpROVED MACHINE FOR | 





one direction, and on the return motion to bore the milled sur- | 


faces.— September 11th, 1912. 


SHIPS AND BOATS. 


10,240. April 30th, 1912.—-IMPROVEMENTS IN 


OR RELATING | 


TO. THE ARRANGEMENT OF ENGINES FOR PROPELLING SHIPs, | 


Gebruder Sulzer, of Winterthur and Ludwigshafen-on-the- 
Rhine, Germany. 

This invention relates to an arrangement of the propelling 
engines for ships in which both steam turbines and continuous 
combustion internal combustion engines are provided, this 
arrangement enabling the fuel to be employed which is most 
readily obtainable at the various ports of call, so that the ships can 
always be driven in the most economical manner. One con- 
struction is illustrated. In this two Diesel engines A and B, 
and two steam turbines C and D are provided. The shaft of 
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each steam turbine is arranged co-axially with that of the corre- 
sponding Diesel engine, and between each steam turbine and 
Diesel engine in axial alignment therewith is arranged a pump 
E or F. These pumps supply scavenging and charging air, as 
well as compressed air for starting, reversing; atomising and 
injecting the fuel. The Diesel engines comprise working cylin- 
ders only, and are not directly connected with their pumps. 
The adjacent ends of the shafts of the internal combustion 
engine, air pump, and steam turbine are provided with couplings 
or clutches G H, so that various connections can be obtained by 
coupling or uncoupling these shafts. If the Diesel engines are 





required to transmit their greatest power to the propellers, the 
clutches G are uncoupled, and the clutches H engaged so that 
the turbines drive the pumps F E, or only one of these pumps 
may be so driven. Again, if the couplings are in engagement 
the combustion engine, or the auxiliary air pump, or the steam 
turbine may run idly. An auxiliary machine K, such as a pump, 
dynamo, or the like, may be connected to the free end of the 
propeller shaft L, and another special arrangement of auxiliary 
machines such as may be used in mixed working is also shown. 
The auxiliary machines as at M are provided on both sides with 
couplings N, so that they can be driven either only by 
means of the combustion engine or only by steam, or jointly 
by both kinds of engines. The drawing shows a valve or 
cock O which, in the case of the boilers being fired with the 
liquid fuel, primarily intended for the internal combustion 
engine, is opened to allow the liquid fuel to pass through the 
pipe P to the boilers Q.—September Lith, 1912. ’ 


MISCELLANEOUS. 
20,860. September 21st, 1911.—ImMpRovEeMENTs IN ELEcTRO- 
MAGNETIC RELAYS, ELECTRO-MAGNETS, AND THE LIKE, 


Western Electric Company, Limited, of Norfolk House, 
Victoria Embankment, London. 

The relay comprises the coil A, forming an oblate winding 
upon a flat core B, and retained by the insulation heads C D. 
The core, which may be and is preferably punched magnetic 
metal, has a rearwardly extending portion E which is provided 
with the upwardly and downwardly extending lugs F, by means 
of which the relay structure is adapted to be fastened to its 
support. The rearwardly extending portion of the core is also 
provided with the wings GG. Supported by these wings by 
means of the spring plate H is the armature J. This armature 
comprises a transverse portion K and the two longitudinal arms 
L L, and is also formed preferably of punched magnetic metal. 
These longitudinal arms are fastened to the lugs M M upon the 
spring plate H. Mounted also upon the wings of the rearwardly 
extending portion of the core, insulated therefrom and from the 
armature, are the circuit terminal springs N, O, P, and Q, and 
also the terminal posts R, S, connected to the coil A. These 
terminal springs extend longitudinally of the coil and lie above 
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and below the longitudinal arms L L~of the armature. The 
terminal spring N is secured so as to lie on one side of the arma- 
ture, while the terminal spring O is mounted to lie upon the 
other side of the armature. These terminal springs at their 
extreme ends are bent inwardly toward one another, and are 
provided with the ususal contact points to complete the circuit 
between them. Carried by the armature between these springs 
at the points where the longitudinal arms join the transverse 
portion of the armature are the insulating projections T T. 
These projections serve, when the armature is moved, to open 
the contact between the springs N and O and the springs P and 
Q respectively. The transverse portion K of the armature is 
adapted to overlie a forwardly projecting portion U of the core, 
which carries upon it the screw V and a nut, serving together to 
limit the movement of the armature away from the forwardly 
projecting portion U of the core. In the operation of the relay, 
the passage of current through the coil causes the transverse 
portion of the armature to be attracted by the forwardly pro- 
jJecting portion of the core, so that the forward or free portion of 
the armature is drawn down against the forwardly projecting 
portion of the core, and the insulating projections T move the 
contact springs O and Q out of contact with the contact springs 
N and P.—-September 11th, 1912. 





SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 





1,028,112. Mrans ror CounTerRAcTING Arcs, R. E. Hellmund, 
Great Barrington, Mass., assignor, by mesne assignments, to 
Westinghouse Electric and Manufacturing Company, East 
Pittsburgh, Pa., a Corporation of Pennsylvania.—Filed 
February 3rd, 1905. ; 

The invention consists in a switch comprising terminals with 








switch members pivoted thereto and adapted for end-to-end 
engagement in substantial alignment with each other. There is 
an operating lever with links interposed between one end of it 





and the switch members and having slot and pin connection 
to the latter. The members are contained in a receptacl: 
holding liquid. There are four claims. 


CLEANERs, 


1,028,136. Moror Device ror BorLeR TUBE 
Fi Filed 


FF. H. Riehemann and H. Boehning, St. Louis, Mo. 
November 3rd, 1909. 

The device comprises a head having a central bore formes! 
with an enlarged and internally threaded rear portion and 
sleeve fitted within the bore. A threaded member engages wit); 
this threaded rear portion, and there is a shaft journaled in thy, 
sleeve and carrying at its front end a motor wheel and at it 





rear end a bearing element engaging the sleeve. Means for 
cleaning the flue are connected with the motor wheel, and there 
are also means for supplying the motive fluid through the head 
to the wheel. A combined lubricant-holding and covering cap 
provided with a detachable plug is threaded into the rear portion 
of the bore, the cap being arranged over the rear end of the shaft 
and the bearing element carried it. There are three claims. 


1,028,209. Aik Lirr Pump, O. EF. Harris, Indianapolis, Ind. 
Filed June 20th, 1910. Renewed April Lbth, 1912. 

The pump has a nozzle comprising a main tubular body 
having open ends with an air passage leading downwardly 
to the lower end of it, and carrying an upwardly projected 
air nozzle. A tube of less diameter than the interior of th« 
main body is mounted in the lower end of it and surrounds the 
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air nozzle, and there are a plurality of tapered inspirator tubes 
arranged in succession above the first tube, each having 
water inlets leading into its lower end. The wall of the main 
tubular body is perforated from a point below the upper end 
of the tube surrounding the air nozzle upwardly. There are two 
claims. 


Mera Ties ror Raitroaps, J. S. Kirk, Alliance, 
Morgan, Alliance, Ohio.—Filed 


1,028,223. 
Ohio, assignor to W. H. 
October 14th, 1911. 

The patent is for a combination of a Z-shaped sleeper with 
two L-shaped sleepers surrounding it. One free end of each 





















































L-shaped sleeper rests on a free end of the other L-shaped sleeper 
and the rails are secured to both sleepers. There are four 
claims. 


1,028,409. ArRoPLANE, C. B. Westerman, Columbia, Pa.— 
Filed November 22nd, 1911. 
The aeroplane comprises a rectangular central frame with 
laterally projecting planes having hinged connection at their 
inner ends to the upper end of the central frame. Elastic stays 











SE os 





a “i 


connect the outer ends of the planes above and below with the 
frame, and these stays are so connected as to permit each plano 
to move entirely independently of the other plane. There are 
three claims. 
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FIXED CHARGES IN THE MACHINE SHOP 
AND THE DEPRECIATION OF MACHINE 
TOOLS. 

By HENRY SPENCER, 
No. II.* 
MACHINE SHOP CHARGES. 

‘Tue computation of establishment charges for the 
machine tool department is a much more formidable 
task than is presented by any other department of an 
engineering establishment. The primary reason for 
this lies in the fact that in the subsequent allocation 
of those expenses a suitable grading for the several 
units of the fixed plant is desirable, so that each 
machine tool, or alternatively, each separate class 
of machine tools, shall bear its due proportion of 
standing charges. But even before one reaches the 
stage of allocation or distributing the items of expense 
over the output from the shop there are calculations 
and dissections to be made which call for careful dis- 
crimination, as will be seen in our present examination 
of the subject. 

The character of this work is essentially one of 
assembling of records as to expenditure, on the one 
hand, and, on the other, so distributing the total sum 
in due proportion that no one tool will be over- 
burdened and the entire amount of expenditure shall 
be quite liquidated. Needless to say, the ideal is 
never actually reached in actual practice, but there 
is every reason to expect no more than a reasonable 
margin of difference when the pre-estimated figures are 
ultimately compared with the actual. And any deficit 
or excess is adjusted in subsequent estimates, which, 
if made at suitable intervals of a few months need 
cause no serious complication or difficulty. 

One would here state with emphasis that it is well 
worth while going thoroughly into this question, for 
the effort necessary is amply justified by the know- 
ledge that cost prices have no element of ambiguity 
and therefore selling prices can be fixed with assur- 
ance. It is a lamentable fact to-day that a large 
proportion of establishments in the engineering and 
allied trades fail to make proper progress because 
of the uncertainty on the part of the management as 
to what is a proper proportion to add to prime cost 
of manufacture so as to cover themselves adequately 
for the indirect expenses incurred in the works depart- 
ment as well as in the sales and distribution. Often 
figures are ascertained from the accounts which in 
themselves are correct so far as they go, but are 
improperly applied, with mischievous results. Let 
us. consider a few examples of this which recently 
came to the writer’s knowledge. It had been found 
that the manufacturing expenses for the year were 
equal to 125 per cent. of the wages paid to actual pro- 
ducers in all departments. Without discriminating 
between the relative values of work done in the 
respective departments, this figure was added in the 
estimates sent out from day to day, the majority of 
which were for the supply of machined parts of 
machines to replace those worn out or broken. A 
smaller proportion, on the other hand, was for the 
overhauling of machines in which the work of the 
fitting department predominated. The prime cost 
—labour and material—of the necessary replacements 
was fairly accurately known, and the third factor of 
indirect expense was said to be liquidated by the 
addition to prime cost of a sum equivalent to 125 per 
cent. of the labour factor. 

This, then, was the result. A 30in. vertical Bullard 
boring and turning machine, operated by an appren- 
tice in his last year of apprenticeship, and whose pay 
was 13s. per week of. fifty-three hours—i.e., 3d. per 
hour—received an additional burden of 33d. per hour 
to cover manufacturing charges. In other words, 
a charge of 63d. per hour was made for work done on 
that tool! Again, a number of 36in. radial arm drill- 
ing machines were operated by men whose wages 
ranged from 22s. to 25s. per week of fifty-three hours 
—e., 5d. to 53d. per hour. To cover expenses of 
manufacture 125 per cent. of the productive wages 
—an addition of 6}d. to 7d.—was made, bringing the 
charge to customer up to 114d. to 1s. 1d. per hour or 
thereabouts for those machines. Further, three 
gear-cutting machines were simultaneously operated 
or tended by a man whose rate of pay was 26s. per 
week—+.e., about 6d. per hour. Adding 125 per cent. 
a selling figure of 1s. 14d. per hour was obtained for the 
combined output of three wheel cutting machines. 
And, again, two of Herbert’s No. 2 automatic capstan 
lathes designed for the production of bar work were 
operated by two of the smartest apprentices earning 
12s. per week. The same calculation as before brought 
the selling value of the bolts, pins, studs, nuts, &e., 
to just a fraction over 6d. per hour of the gross time 
setting up, cutting, &e. On the other hand, the fitters 
Were paid 34s. to 36s. per week, and adding 125 per 
cent. for shop charges, the customer was debited with 
the fallacious sum of 1s. 5d. to Is. 6d. per hour for 
work done in the fitting shop by “ journeymen.” 

_ Surely comment is superfluous. And yet the above 

= : record of actual fact ; the figures were obtained 
n accounts which had been properly drawn up 

and professionally audited. That is to say, the 

“ccounts were found correct according to the usual 

‘io ee demanded by accountants, but the respec- 

pid stracts of wages paid to actual producers and 

indirect expenses of manufacture were entirely mis- 








* No, I. appeared September 27th. 





constructed and incorrectly applied. It is no exag- 
geration to say that in the machine tool department 
it is of far more importance to know what are the 
indirect expenses of manufacture than to find the 
prime cost of the product. If there is one factor of 
the three that make up the total cost of an article— 
material labour and indirect expenses—which ought 
to be ascertained, that is the factor known as shop 
charges. It is this factor which is capable of con- 
cealing loss of capital, due to laxity of control, to a 
greater degree than the two remaining factors of 
manufacturing cost, notwithstanding which, it is the 
one factor that is least appreciated and understood. 

Certainly the computation and proper allocation 
of these charges are not objects to be achieved with- 
out the expenditure of considerable time and pains- 
taking effort. But the assurance won by that expen- 
diture is of far-reaching value, for it is possible to 
know with positive certainty what selling values 
must be if a certain percentage of profit is to be 
reserved. Assuredly prime cost, 7.e., the amount 
directly expended on each unit of saleable product 
for material and wages, is immensely important, but 
let us not neglect or misunderstand that more import- 
ant factor which is the subject of the present article. 

The absence of that information is in itself suffi- 
cient to produce an adverse balance in trading 
account, being equally capable of producing unpro- 
ductive contracts or, on the.other hand, an empty 
order book. Essentially the first step is to ascertain 
what is the amount of expense incurred within a 
given period. This is obtained through the usual 
double-entry bookkeeping practice, and the informa- 
tion must be given in a properly detailed form of 
profit and loss account, discriminating between the 
respective expenses of manufacture, sale, and distri- 
bution. Secondly, the manufacturing expenses must 
be subdivided so that the proportions incurred by the 
several departments are shown separately. It will 
then be seen how much greater is the proportion of 
expense for the machine shop than for the other de- 
partments of the establishment. Indeed, the point 
seems so clear after a few moments’ consideration 
that it is difficult to realise why the discrimination 
is not universal. 

Then, after having subdivided the profit and loss 
statement into a series of departmental accounts it is 
necessary to convert each departmental total into a 
charge on output, which in practice is expressed 
either as a “machine tool burden” for each hour 
worked or, alternatively, as a percentage on produc- 
tive wages. Some firms deem it advisable to have a 
fixed charge for the use of tool with a percentage 
added on wages. 

All three methods have their sworn adherents 
and under suitable conditions are, each, satisfactory 
in application. The method of liquidating expenses 
by an allround charge of so much per cent. on the 
wages paid for each job cannot be recommended for 
reasons already given, where expensive time-saving 
tools are operated by apprentices or other low-rated 
workmen in a department where, say, ordinary engine 
lathes are operated by men at the full wages rating of 
34s. to 38s. per week. Rather it is recommended that 
an “hourly burden” be charged. This method is 
as simple as can be hoped for, being a less trouble- 
some calculation than the third alternative, and does 
not give the false results obtained by the “‘ percent- 
age on wages ”’ method. 

With this recommendation we may consider the 
modus operandi. It is necessary to ascertain the 
number of hours worked by each machine tool. 
Assuming that each one is numbered and the number 
associated with each job charged up in the course of 
prime costing, it is a simple matter to keep a weekly 
record of the running time of each tool inclusive of 
setting up the job, and so arrive at a total for the 
period covered by the statement of expenses incurred 
during that period. Then, dividing total expenses 
by total hours worked by all the tools we obtain a 
charge per hour to be added to wages paid on any one 


expenses 
hours worked 


all the tools are of like calibre and class nothing more 
need be desired. 

But, as in a general machine shop, they are neces- 
sarily varied, e.g., as to capital value, efficiency, &c., 
the above formula will require some adaptation. 
The practice is to classify the tools under a few 
different heads and to charge a slightly different rate 
per hour for each class with the formula as a guide. 
Inevitably, a cost summary will show that the total 
amount recovered in the subsequent period is either 
in excess of the amount actually incurred or, on the 
other hand, somewhat below the actual. The differ- 
ence need not be very much, and in practice a very 
close estimate is generally possible. But whatever 
the margin may be the deficit or excess balance is 
carried forward to the next-#ecount, and so the differ- 
ence is adjusted in the revised scale of charges. 

The *‘ use of machine ”’ rate referred to in the third 
alternative method is obtained in a similar manner to 
the above, but that the expenses directly concerned 
with the upkeep of the tool and its equipment, cost 
of power, depreciation, &c., are separated from such 
general charges as lighting, rent, repairs to fabric and 
shop fittings, supervision, &c., so as to ascertain two 
distinct amounts. The former gives the “use of 
machine” rate per hour, with variations between 


job = expenses incurred per hour. If 





each tool or class of tools clearly defined, and the 
latter gives the remaining expenses of manufacture 
as a basis for a “general” charge per hour. . In 
effect, Sirect expenses _ « 


- — = rate and 
hours worked 


“use of machine ” 
general expenses x 100 
amount of productive wages 

on direct or productive wages. 

Cost of production is, then, (cost of material + 
operators wages + “ use of machine’ rate + general 
charge). 

It must be pointed out that writers on this subject 
of machine shop charges have a favourite habit of 
including “interest on capital outlay ” in their list 
of expenses. This is an item which may be justified 
under certain conditions, but equally there are also 
circumstances in the financing of a business under 
which its inclusion is not to’ be expected. The point 
therein raised is very important and is well worth 
examination. May we then recall the fact that the 
basis of our calculation is a profit and loss statement 
—i.e., an account of actual expenses incurred in course 
of manufacture. If “interest on loans’ appears in 
our statement, then assuredly whatever form of 
security may have been given the item of interest will 
figure in our calculation. On the other hand, if no 
such interest has been paid none will appear in our 
account and the item does not enter into our calcula- 
tion at all. When, therefore, this question arises 
as to whether “ interest on capital ” should be included 
the simple test laid down, as above, will solve the 
problem at once. The decision rests on a question 
of fact, not on any abstract theory, and the 
‘“‘ expenses ’’ account, as recorded in the books, is an 
infallible reference. Anyone versed in accounts will 
concede the point at once, recognising that the inclu- 
sion of “imaginary ’’ expenses throws the accounts 
out of balance and introduces into our statement a 
margin of profit under a false name. 

Being in agreement, then, that our statement of 
expenses must refer only to those actually recorded 
in the books and must be as complete as it is accurate, 
the procedure is first to prepare what is known to 
accountants as a “trial balance.” For the informa- 
tion of the uninitiated in bookkeeping practice it 
may be remarked that the “ trial balance ” is a sum- 
mary of all the accounts outstanding at the date of 
such balance. It is a statement prepared as a check 
on the accuracy of the book-keeping. All the un- 
settled balances appearing on the debit side of the books 
are separately set out and added to form one account, 
and all those on the credit side are taken similarly. 
If the entries have been correctly made in the books 
these two sides of the trial balance will be equal in 
their respective totals. 

Then, from the trial balance there are two forms of 
account prepared, familiarly known as a “ balance 
sheet ’’ and a “ profit and loss account ” respectively. 
The “trial balance” is the base from which these 
two accounts are produced and each item of the former 
finds place in either one or other of the latter, but not 
in both. For the balance sheet only shows on the 
debit sidé the firm’s capital and liabilities and on the 
credit side its property and assets. Again, the profit 
and loss account is a statement of the remaining items 
of the trial balance. In this way there cannot be 
any ambiguity whatever in our figures, for the trial 
balance admits of no mathematical error whatever. 

Prepared additionally, then, with a knowledge of 
hours worked by and wages paid to each individual 
workman, the application of the formule already given 
is all that remains to be done. Surely with such a 
clear exposition of principles and a description of 
what obtains in actual practice, there can no longer 
continue that uncertainty which is responsible for 
loss of trade through excessive estimates of produc- 
tion cost or, alternatively, loss of profit due to the 
acceptance of orders at prices altogether inadequate. 


= rate per cent. charged 











THE ADAMELLO HYDRO-ELECTRIC PLANT. 
(By our Italian Correspondent.) 
No. IV.* 
CEDEGOLO POWER STATION. 

The Cedeqolo Power Station—Figs. 39, 40, and 41, 
page 374—on the left bank of the river Oglio consists 
of a two-storied building, 63m. by 13m., with a 
machinery hall built and prepared for seven hydro- 
electric groups and three groups of exciters. Only five 
of the former and two of the latter are as yet working, 
the first exciter being turbo-driven and the second 
electric, while another electric motor serves for the 
two grcups of centrifugal pumps, on which the cooling 
reservoir for the transformers and the alternator 
bearings is dependent. An electric overhead travel- 
ling crane, lifting 30 tons, completes the plant in 
this hall, at the back of which is the building 
containing, on the ground floor, the aceumulaters, 
auxiliary transformers, and rheostats, while the 
switchboards, with the telegraph and telephone 
offices are consigned to the upper storey, and, 
in the basement, are seen the integrating meters and 
the recording mechanism. In this building, too, are 
the alternator bus-bars for, 12,000 volts, the trans- 
formers—of which there are fifteen disposed in separate 





* No. ILI. appeared October 4th, 
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cells—the circuit breakers—Fig. 42—for alternators 
and transformers, those for the main transmission 
jine, the 72,000-volt bus-bars—Fig. 43—the lightning 
conductors, and the dischargers. Other rooms are 
set apart for the arrival wires from the Isola power- 
house and for the departure wires, for it must be 
remembered that Cedegolo is not only a generating, 
but also a transforming station, where the current 
created within its walls, as well as that received from 
the upper works (both at 12,000 volts) is stepped up 
to 72,000 volts for its 115 kilom. journey to Sesto §. 


Giovanni, near Milan, where it is taken over by } 
others, the Adamello Company being the wholesale | 


producer which makes up the amount lacking other 
great electrical concerns such as the Edison Company 








Fig. 42—12,000-VOLT CIRCUIT BREAKERS 


and those of Conti and the Bresciana. The earth 
connection is made by the river bank, and 1m. 
below the minimum water-level is a pit, 20m. by 
2m., containing charcoal, with twenty alternate 
sheets of iron amd copper, 1-20 m. by 1m. by 2 mm. 
thick, sunk vertically into it. 


The turbines—see Figs. 44 and 45—of which, as | 


has been said, there are five, with two more soon to 
be added, were constructed by Messrs. Riva and Co., 
of Milan, the firm whose name saw birth and has 
grown with the hydro-electric industry of Italy. 
They are of the Pelton wheel type, designed for a 
normal fall of 470 m. and a minimum of 450 m., and 





Fig. 43—72,000-VOLT BUS BARS 


consume at full load 1 cubic metre of water per second. | 
They develop 5000 effective horse-power, working at | 
420 revolutions, the same speed as the Isola machines. | 
Chey have a single circular jet with automatic regu- | 
lating needle—Fig. 46—this system having been 
chosen hy the contractors on account of its simplicity 
and durability under the unfavourable working con- 
ditions imposed by the sandy water, so different from 
that which comes from the clear Lago d’Arno. The 
buckets, which are of steel, as, indeed, are all the 
parts under pressure, are fixed to the circumference 
of the runner by two taper steel bolts driven in in 
*pposite directions and secured with nuts. They 
are thus interchangeable with comparative ease, 


working loose. The inner faces of the buckets are 
merely emeried, as Messrs. Riva hold that the effects 
of high machining are lost after a very short time 


cut-off valve designed for high-pressure plant, and 
operated by a hydraulic servomotor, which performs 
the whole manceuvre in 20 seconds. 


from the mirror-like surface becoming rough under The trials of the turbines took place in January, 
the influence of the jet. 1911, after the turbines had been working a year, 
The shafts, made also of steel, run in white-metal ! to decide if the premium which had been stipulated 
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in the case of the efficiency surpassing the con- 
| tracted efficiency should be paid to the constructors, 
| The examination was most minute, and, in the 
case of the water volume, the more important 
| grades of aperture were checked by the registration 
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| Fig. 44—5000-H.P. RIVA TURBINE 
| bearings without artificial cooling, and have a flange | 
forged on for the rigid coupling with the respective | 
} alternator shafts, while the main bed-plate also | 





| carries the cast iron casing, which is prolonged | 
| downwards so as to protect the masonry against | 
| damage from the discharge water. The lubrication | 
is automatic. The distributors, with which the tur- | 
bines are fitted, are hand-operated under all circum. | 
stances by mechanism which opens them enough to | 
start the group revolving, the working speed being | 
afterwards controlled by the pressure of oil in the | 
regulators. These work automatically with oil | 
pressure generated by a rotary pump driven from the | Fig. 45-5000-H.P. TURBINE 
turbine shaft, and have a simple action servomotor, | 
viz., one acting only for the opening process, since | a check which, on comparison with the Bazin coeffi- 
the shutting is done by the hydraulic pressure on the | cients, corresponded exactly. The turbines developed 
regulating needle, intensified by the action of a spring | with full aperture 5700 horse-power, and the com- 
on the standard. This method, which allows of | pany now often runsthem with the maximum overload. 
rapid closing and rather slower opening, is found to | The other results, too. were excellent, and no allow- 


























Fig. 46—JET AND NEEDLE. 


act most satisfactorily, for the reason that overloads | ance was made for the leakage of the synchronous 
are effected, in practice, always more or less gradually. | valves, or for the fact that the tests took place after 
Pressure shocks, on the sudden switching off of the | a year’s working with sandy water and without 
load, are avoided by the application of synchronous | any repairs to the distributors. The guarantee had 
valves, with slow automatic reclosure operated | been :—--At full load, 78 per cent.; at three-quarter load, 
by the regulator and regulated by an oil dash-pot. | 78 per cent.; at quarter load, 75 per cent. efficiency. 





While the form of the bolts precludes the fear of their 


The admission pipe is fitted with a special steel | The variation of the speed had to be hardly percep- 
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tible with constant load. On the instantaneous 
switching off of the full load the maximum increase 
in velocity was not to exceed 14 per cent., while the 
synchronous valves had to keep the iacrease of pres- 
sure down to 10 per cent. above the normal. The 
results—see Fig. 47—not only gave the above notable 
increase in horse-power, but showed an efficiency 
at three-quarter load of about 82 per cent., while 
the satisfactory working of the regulators was proved 
by the experiments made during the trials with the 
Horn tacograph, from which it was found that the 
increase in velocity corresponding to the switching 
off of the maximum load was oaly 7 per cent., and 
that the return to normal speed took place in a few 
seconds without counter oscillations. The tests 
also redounded to the credit of the synchronous 
valves, which kept increase of pressure under 52 
atmospheres, or within 10 per cent. of the normal 
static pressure. 

Messrs. Riva’s turbines have now been working 
for vears, and, at an internal inspection made a 
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Fig. 47—EFFICIENCY CURVES 


few weeks ago, the only sign of wear and tear dis- 
covered was a slight line round the bulb of the dis- 
tributing needle, which was immediately rectified 
on the lathe. None of the principal parts have been 
changed, and the runners and bearings show such 
light traces of the work they have done, as to foster the 
belief that the machines will go on for many years 
without any repairs of importance being necessary. 
The 500 horse-power turbo-exciter working at 650 
revolutions, also by Messrs. Riva and Co., is made 
on the same principle. 

The alternators, Fig. 48 (5000 kilovolt ampéres, 
three-phase, 42 periods, 420 revolutions) are directly 
and rigidly coupled to the turbines and generate 
current at from 9000 to 12,000 volts. They work in 
parallel with the Isola power-house, 5 kiloms. distant, 
which generates at 12,000 volts. The armature 
weighs 27 tons. Micanite insulation is used for the 
winding, this comprising ten conductors, run in pairs, 
for each coil. The rotor has twelve poles dovetailed 
in and each having eighty-six turns of flat bare copper. 
The excitation is at 125 volts and the current is fur- 






eae 


























+ 





THES 777 
Up ier J) 


YY Lr 






Wa 





ss sé ae oo 
bel aes 
| i W/) 


4.—The curve of the electromotive force at the 
alternator terminals to be sine-shaped with 3 per cent. 
margin. 

5.—Insulation test 
volts hot. 

6.—Overloads at normal speed 10 per cent. con- 
tinuously, 25 per cent. for half an hour, and 50 per 
cent. momentarily. 

The transformers, which were made by the same 
firm and are of the oil-cooled type, are fifteen in 
number. They are mono-phase and have each a 
capacity of 2700 kilovolt-ampéres at the tension of 
10,000 volts to 60,000 volts, which can be raised to 
72,000 volts in the case of one of the transmission 
mains breaking down and of the necessity of providing 
for the transmission of all the energy generated. 
Their principal characteristics are as follows :— 


Efficiency at 72,000 Volts. 


22,000 volts cold and 17,000 


Cos? = 1. Cos gd = 0.8. 
peeinee: 620 Gs es ok ce -» 68.3 
Three-quarter load 98.6 - 98.2 
Half load... 98.3 97.8 


Voltage drop 


Cos@=1 .. «. «+ «+ oe o- 1,06 per cent. 
Cos @ = 0.9 .. .. 2.85 per cent. 
Cos @ = 0.8 3.55 per cent. 
Cos @ = 0.7 a 4 per cent. 


The temperature under continuous full load— 
45 ampéres and 72,000 volts—was specified not in 
any part of the winding or in the oil to exceed by 
more than 45 deg. Cent. the temperature of the cool- 
ing water, and it was stipulated that in the case of 
the failure of the latter the transformers should 
be able to work for two hours without surpassing by 
more than 60 deg. Cent. the temperature of the air, 
supposing this to be of 25 deg. Cent. 

Overloads. 


10 per cent. Continuously 

25 per cent. For half an hour 

50 per cent. AR For 15 minutes 
Perfect insulation between the winding and 


iron frame was guaranteed for 90,000 volts, the 
transformers having been actually tested in the shops 
at 120,000 volts. 








INSTITUTE OF METALS. 
No. II.* 


On Thursday morning, September 26th, the first 
paper read was entitled, ‘‘The Influence of Im- 
purities on ‘ Tough Pitch’ Copper,” by F. Johnson. 
We give a précis of it below. 

In continuation of a series of experiments carried out with a 
view to ascertaining and placing on record the varied influences 
of traces of impurities on the useful properties of copper, the 
author has presented the results of experiments which have been 
directed toward the determination of the influence on copper of 
antimony and, to a lesser degree—of lead and tin. 

The experiments have dealt mainly with the modification of 
the physical and mechanical properties of “tough pitch ”’ 
copper brought about by the presence of the above-mentioned 
impurities. The presence of a certain critical quantity of oxy- 
gen is shown in some cases to be absolutely essential to ensure 
good hot-working properties. The following are the conclusions 
given by the author as a result of the investigation :— 





















Vu 


4 


Wj 


Swain Sc. 


Yj) WM. 


Fig. 48—5000-K.W. ALTERNATOR 


nished, as has been said, by two shunt dynamos with 
compensating poles, the one driven by a turbine, the 
other by a synchronous motor of 500 horse-power at 
220 volts. This runs at 630 revolutions per minute. 
The two exciters never work together, one being 
always kept as a stand-by, and each of them can fulfil 
the requirements of the full number of seven alter- 
nators. The main generators were made in the 
Rome and Milan shops of the Thomson-Houston Com- 
pany, and they had to fulfil the following conditions : 
1.—Output »t 10,000 volts including excitation 
losses to bearing and air friction and to artificial 
ventilation :— 
Cos@ = 1. Coso = 0.8. 


With 10 per cent. overload 95.5 94.5 
With full load Sets 95.5 94.5 
With three-quarter load .. 94.5 93.5 


2.—Increase of pressure at from full load to open 
circuit not to exceed 700 volts (cos ¢ = 1) with speed 
and excitation constant. 

3.—The temperature in any part of the surface at 
full load (cos ¢ = 0-8) not to be more than 40 deg. 
Cent. above the temperature of the air. 








1. Antimony up to 0.5 per cent. has no detrimental influence 
on the hot forging qualities of *‘ tough pitch’ copper free from 
other impurities. It is even possible successfully to forge 
copper containing 1 per cent. antimony if sufficient oxygen 
be present. 

2. In copper which has been “‘ over-poled ’’ antimony tends 
to mitigate the phenomenon of “ spewing” during solidifica- 
tion. 

3. “‘ Tough pitch” arsenical copper (0.4 per cent. arsenic) 
is slightly hardened for hot rolling by the presence of antimony 
(0.2 per cent.), but otherwise its mechanical properties are 
slightly improved. 

4. The mechanical properties of “ tough pitch” pure copper 
after rolling and annealing are but little altered by small addi- 
tions of antimony. The tensile strength is slightly raised 
and the elongation is lowered. The slight gain in toughness 
is probably traceable to the greater soundness of the cast 
ingot. 

5. With regard to the structural condition of antimony in 
“tough pitch” copper, it exists in two forms :—(a) Partly 
in solid solution (probably as dissolved Cu,Sb) ; (6) partly as an 
insoluble compound with oxygen (slate-coloured ‘* oxidules.’’) 
Oxygen in excess exists as cuprous oxide (light blue “‘ oxidules ’’). 
The latter, together with the antimonial “ oxidules,” form a 
ternary eutectic with the solid solution. 

6. The addition of lead to pure copper or arsenical copper 
causes the surface of a “tough pitch” ingot to sink during 
solidification. Further poling with the object of obtaining 
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a level surface is attended by the risk of rendering the metal 
% red-short. > Like antimony and arsenic, lead tends to check 
spewing. 

7. The mechanical properties of arsenical copper ((). 4 per 
cent. arsenic) at normal temperature are little affected by the 
addition of lead (0.2 per cent.). s 

8. The addition of tin (0.2 per cent.) to “tough pitch” 
arsenical copper is attended by an increase in hardness during 
hot and cold rolling, and an increase in tensile strength. The 
elongation is correspondingly lowered, but the toughness js 
unimpaired. 

Professor A. K. Huntington, in opening the dis. 
cussion, said he did not believe fora moment that jt 
was possible to have a higher oxide of a metal present 
in the presence of copper. He had always belioved, 
and still believed, that in such a case the copper would 
reduce the antimony to the lowest possible oxide, 
and that Sb,O, would not be formed under these 
conditions. The author assumed that some o! the 
antimony could be combined with the copper, and 
that that enabled the rest to form a higher oxide, 
That seemed to him to be quite an untenable position, 
One of the principal uses of copper was for locomotive 
boiler plates and stays, and it was certain that some 
of the products which the author had succeeded in 
making would be of no earthly use in a boiler. If 
the metal that the author tested by alternating stress 
was unsatisfactory cold it was absolutely certain that 
it would be very much more unsatisfactory hot. 

Dr. C. H. Desch was quite in agreement with Pro- 
fessor Huntington that the equation given in the 
paper was impossible. An element such as antimony, 
which might be made harmless if a practical balance 
were maintained between it and the oxygen, but 
which, in the absence of that quantity of oxygen, 
was exceedingly dangerous, was a thing that inost 
manufacturers would not care to have in their works. 
There were too many chances of accidents happening, 
and from one’s ordinary knowledge of the disastrous 
effect that antimony had on copper if a balance of 
that kind were not maintained, he thought it would 
be wiser to avoid it if possible. 

Professor T. Turner said he was very much inter- 
ested in the results as to the influence of antimony 
given in the paper, and the general conclusions 
arrived at by the author that apparently under 
suitable circumstances the qualities of copper were 
not adversely affected by the presence of quite a 
large amount of antimony He remembered the 
time when it was considered that arsenic seriously 
deteriorated copper, and copper which contained 
arsenic was condemned. Makers and users had 
now learned that arsenic was a good friend. Appar- 
ently they were now going through the same phase 
with regard to copper that they went through a 
number of years ago with reference to cast iron. 
The idea then was that if the best cast iron were 
required it must be as pure as possible—nothing but 
carbon and iron. It was gradually discovered that 
silicon and phosphorus were an advantage ; in fact, 
every element that could be added, if it were added in 
a suitable quantity, could be empleyed advantage- 
ously. Apparently much the same could be said of 
copper. It was urged that difficulties would arise 
through having antimony in a copper works, because 
of the influence of scrap. But a similar kind of 


| argument was once urged in connection with steel 


works when it was pointed out that many kinds of 
cast iron were the better for phosphorus ; but in 
some steel works non-phosphoric metal was pur- 
posely required. It was all a question of care, 
and it was for the particular manufacturer to consider 
whether or not it was advisable to run the risk. 
He thought, however, everybody would go so far 
as to say that in nine casez out of ten the presence 
of antimony would certainly be detrimental rather 
than beneficial. 

Mr. Leonard Archbutt said that, as representing 
large users of copper, he had been convinced from 
the analyses he had made of locomotive copper for 
many years past that the small quantities of bismuth 
and antimony found in commercial copper could not 
be so injurious as some of the text-books had led them 
to believe, and he thought the author had done a 
great service in showing that there was some basis 
for that opinion. 

The President thought that what the members 
really desired to know was what was the effect of 
antimony on the copper of commerce, say, on best 
selected copper. Many years ago he had consider- 
able experience of antimonial copper containing from 
about 0.1 to 0.05 of antimony. Difficulties did not 
present themselves in the hot rolling, but complaints 
were made that the metal was hard when they came 
to the cold rolling, and when they proceeded to 
flanging then the mischief showed itself. Judging 
from his experience of the effect of antimony on best 
selected copper, he would be afraid that arsenical co))- 
per, containing 0.1 per cent. of antimony, would show 
weakness in the flange. He considered that the 
author’s experiments were of very great value indeed, 
but they possessed the disadvantage that they were 
not made with commercial, but with electrolytic, 
copper. 

Mr. Frederick Johnson. in reply to Professor 
Huntington, said that if the copper could be rolied 
hot, and if it would successfully go through the cold 
tests to which it was submitted by the modern eng! 
neer, then that copper was good enough for anything. 
Dr, Desch had said that if an element were present 
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which was likely to cause a manufacturer to wrinkle 
his brows occasionally, it was as well to keep it out. 
Personally he thought that any manufacturer who 
could not keep the different kinds of scrap in different 
departments was rather lacking in organisation, and 
very simple organisation at that. In reply to the 
President’s remarks, it was his ambition to work 
charges containing impurities on a large scale. That 
would undoubtedly be much more advantageous than 
carrying out experiments ona small scale. But he had 
sufficient experience with small scale experiments to 
know, from the point of view of forged copper, that 
if small ingots would forge hot it might generally be 
taken for granted that large ones would do so also. 
The President attributed the powerful influence of 
antimony more to its influence on the cold working of 
the copper than its hot working properties. That 
was decidedly the case ; it would harden the copper 
for rolling, but in his own experiments he found it 
did not have any serious effect. No edge cracking 
was produced. 

Mr. E. F. Law then read his paper on “ The In- 
fluence of Oxygen on the Properties of Metals and 
Alloys.” 

In this paper the author deals with the question of oxides 
occurring in metals and alloys. The subject is viewed from a 
general standpoint, and is not confined to any particular metal 
or alloy. It is pointed out that the existence of these oxides 
is usually ignored, inasmuch as they are not determined in the 
ordinary course of chemical analysis, and they frequently 
escape detection by mechanical tests. Nevertheless, they play 
an important part in the behaviour of the metals when in service, 
and the author contends that they are all the more dangerous 
on account of the ease with which they may escape detection 
by the ordinary methods of testing. Instances are cited of the 
failure of bearings, the fracture of copper fire-boxes, and other 
troubles caused by the presence of oxides. Attention is particu- 
larly directed to,the influence of oxides on the corrosion of metals, 
and the author states it as his opinion that experimental work 
on corrosion which does not take into account the presence of 
oxides in the metals experimented upon is of little value. 

Professor A. K. Huntington, in opening the dis- 
cussion, referred to the large amount of work yet to 
be done, and said he welcomed the author’s contri- 
bution as a step in the right direction. 

Dr. Walter Rosenhain said the whole question of 
non-metallic matter in metals, beginning at steel at 
one end and going right through the metals and alloys 
to platinum, where no oxides were obtained, was one 
of extreme difficulty and importance. He agreed with 
the author that progress ia regard to those metals 
and alloys was a matter of getting rid of the impuri- 
ties, and understanding them in the’first place with a 
view to exterminating them. The best way to 
determine the gxide, in connection with the question 
of the solubility of oxides in metals, would be to deter- 
mine accurately the freezing point of the substance, 
to note the effect of each and all the separate impuri- 
ties present, and to note what difference was due to 
oxygen. This method by difference, he believed 
was capable of great accuracy, because the depression 
of the freezing point could be very readily ascertained. 
Another possible method was to volatilise the metal 
whilst leaving the oxide behind. 

Mr. F. Johnson, in connection with the excessive 
amount of oxide found in commercial alloys, said 
he wished to put in a plea for the manufacturer. So 
long as commercial brands of crude copper other than 
electrolytic came into this country, so long was the 
manufacturer driven to introduce oxygen into his 
copper to counterbalnce the influence of impurities, 
so that the amount used could not be regarded as 
excessive. 

Mr. T. Vaughan Hughes said that endless pains 
were taken to deoxidise metals in order to enhance 
their practical value, and then they were afterwards 
subjected to terrible maltreatment. They were 
raised to different temperatures in the air ; they were 
permitted to be in contact with hot oxygen, very 
often hot oxygen was blown upon them, and fre- 
quently the very ingredient which was carefully re- 
moved from the original metal or its ore was added 
in the subsequent operations. He urged the necessity 
for great care not to subject metals to hot oxygen 
treatment in the course of manufacture. 

Dr. T. K. Rose said the impression given by the 
paper was that oxygen was a sort of general malefactor 
which must be pursued and captured at all costs. 
With gold, however, oxygen was not feared at all. 
The trouble experienced was with lead, telurian, and 
bismuth. 

Mr. Leonard Archbutt criticised the analysis of 
a firebox plate, given in the paper, as not a very good 
one. He would not have said that 0.115 per cent. 
of oxygen was the cause of cracking without absolute 
proof, because it was no uncommom thing to find 
more oxygen than that in comparatively good firebox 
plates. With regard to the author’s statement that 
errors of 200 and 300 per cent. were by no means 
uncommon, he suggested that this might be a printers’ 
error for zs or yy per cent. If so, it might be 
quite right, but an error of 200 or 300 percent. sounded 
very alarming. 

Mr. Law, replying to the discussion, said he had 
had very considerable experience of oxides existing 
'n ordinary brass, where they were often distinctly 
mjurious, especially from the point of view of corro- 
‘lon. As to the amount of oxygen in copper, men- 
tioned by Mr. Archbutt, the figure stated in the paper 
Was not erroneous, and had been inserted in the paper 


eat deliberately after consultation with Sir Gerard 
Muntz. 





Mr. Archbutt suggested that Sir Gerard Muntz 
must be referring to a different kind of copper. He 
could not have been referring to a copper made in a 
refinery, which always contained much larger quan- 
tities of oxygen than those given by Sir Gerard Muntz. 
Possibly it was a crucible copper which had been 
deoxidised with phosphorus. Personally, he was sure 
that errors of 200 per cent. did not exist. 

Mr. Law said that in many cases the published 
determinations of oxygen were very wide of the 
mark, he having checked many and found this to be 
the case. 


Professor T. Turner next read his paper on “‘ Oxygen 
in Brass.” We give a brief resumé of the contents. 


Brass ingots which have been poured at too low a temperature 
and metal which has been rolled and annealed are sometimes 
brittle and unsatisfactory, owing to the presence of oxygen. 
This oxygen does not appear to be dissolved in the metal, nor 
to exist in the form of a eutectic, as is the case with copper and 
copper oxide. Oxide of copper cannot exist in melted brass, 
as it is immediately reduced by zine with the formation of oxide 
of zinc. Oxide of zinc appears to be insoluble in brass and in 
zine. The action of the oxide of zinc in spoiling the mechanical 
properties of brass, appears therefore to be merely that of a 
foreign brittle body or powder which prevents the particles of 
brass from coming into metallic contact with each other. 

The estimation of oxide of zine in brass presents special 
difficulties. Experiments are described which show that the 
methods adopted for the determination of oxygen in copper 
are not suitable for brass. A ready and accurate process is 
still required by chemists employed in connection with brass 
manufacture. 


Mr. F. Johnson, who said he had carried out 
a short time ago experiments similar to those re- 
ferred to in the paper, with exactly the same results, 
expressed the opinion that it would be better, if 
possible, to discover oxygen in brass by means of the 
microscope. Although the author stated that this 
was not possible, in a paper to be read subsequently 
it was stated that lead oxide was distinctly visible 
between the crystals of brass to which oxide had 
been added. 

The President said there was no doubt that oxygen, 
as it existed in brass, existed as zine oxide. 

Professor Turner, replying to Mr. Johnson, said 
he had seen enclosures in brass, presumably zinc 
oxide, but it was generally found that there were 
little holes in which zinc oxide powder, or what- 
ever it might be, was formed. ‘There was every reason 
to believe that something had been there. 


The final business papers were on “‘ The Joining 
of Metals,’ by A. E. Tucker, and ‘“ Autogenous 
Welding,” by F. Carnevali, which were discussed 
together. We give abstracts. 

Mr. Tucker showed that whereas metals used often to be joined 
by riveting or folding, these processes are now largely replaced 
by autogenous welding and other recently introduced means. 
Methods of joining metals by physical processes, such as welding 
and brazing, give rise to some interesting considerations, and 
the physical process involved in such operation and the com- 
mercial application of these operations are detailed in the paper. 

The author discussed the phenomena of cohesion and adhesion, 
stating that when high heats are used cohesion would appear 
to act, but it is well known that fusion is not required for affect- 
ing the union of several metals to bring about a join having a 
great degree of strength. The methods in practical use for 
joining metals are shown to be by metallic cement, such as tinman’s 
or brazing solder, by autogenous fusion, or by the use of a cement- 
ing material under pressure. 

The soldering of aluminium has always presented considerable 
difficulties, and Mr. Tucker discussed this question in detail. 
He states that if the two surfaces of aluminium are cleaned with 
a certain flux and an alloy (solder) containing a high percentage 
of aluminium, with such addition of any metal as will reduce 
its melting point slightly below that of pure aluminium, is used, 
it is possible to obtain a satisfactory join that will stand even 
the hot steam test. 

Other processes dealt with in the paper include autogenous 
fusion; the oxy-acetylene process; the use of aluminium 
powder ; are welding and resistance welding ; and the manu- 
facture of compound sheets. 


Mr. Carnevali described a series of experiments on a subject 
of considerable practical importance now-a-days, namely, 
the oxy-acetylene welding of copper, brass, bronze, and alumi- 
nium, and his paper was illustrated by a number of photographs 
of actual welds and weld fractures, as well as of micro-photo- 
graphs highly magnified in order*to illustrate the structure of 
the welded metals. He showed in the case of copper and its 
principal alloys that rapid heating and sudden fusion of the 
metals subjected to welding profoundly modify their physical 
and mechanical properties, developing within them strains 
and structural alterations which are detrimental to the metal. 
In the case of copper there is an average reduction of 50 per cent. 
in the capacity to resist fracture, and an increase of about 
30 per cent. in brittleness, while the percentage of ductility is 
reduced to about a tenth of the original. In the case of bronzes 
and brasses it has not been found possible to determine the ex- 
tent of the deterioration in the mechanical properties, but this 
deterioration increases as the number of the constituents of the 
alloys subjected to welding are increased. In the case of alloys 
made up of several constituents these may be improved after 
welding by a suitable heat treatment, thus relieving the internal 
strain set up by the sudden temperature changes involved in 
the process of welding. 

The author maintained that the oxy-acetylene welding of copper 
and its principal alloys has a practical application limited to 
those parts of machinery which are not of large dimensions, 
and which are not subjected to severe mechanical stresses. 

As regards the autogenous welding of aluminium, the author 
observed that the sudden heating and rapid fusion of the metal 
subjected to the welding process alters the physical and mechani- 
cal properties in a manner analogous to that noticed in the case 
of copper, but to a less degree. The structural modifications 
principally take the form of coarse crystallisation of the metal. 
His experiments show that both by hammering and by reheating 
to 450-500 deg. Cent. the homogeneity of the weld zone is 
increased ; also that whenever aluminium contains small 
quantities of other elements easily oxidised at high temperatures, 
e.g., copper, the oxidisation of the metal by fusion is facilitated, 
also the inclusion within it of granules of oxide detrimental to 
the mechanical properties of the weld zone. 

Carried out with the necessary precautions, the oxy-acetylene 
autogenous welding of aluminium is held by Dr. Carnevali 
to be capable of extensive practical application, especially 
for the autogenous welding of small machine parts. 


The President regretted the absence of Dr. Carnevali 
and also the fact that Mr. Tucker, who had been 


present during the early part of the meeting, had not 
been able to remain. 

Mr. F. Johnson first referred to a statement in 
Mr. Tucker’s paper that when solder containing as 
little as 0-5 per cent. of tin was used for brazing 
bicycle frames, he had found the joints very unsatisfac- 
tory, and even unsafe. He himself had pointed out 
at the last meeting that tin in brass, particularly tin 
of a composition which was attained after the applica- 
tion of a brazing solder, separated out from the brass 
in the form of a brittle eutectoid, and in his opinion 
the brittle nature of the joint was distinetly attribut- 
able to the presence of that brittle ZnCu, eutectoid. 

Dr. Walter Rosenhain referred to a recent paper 
by an eminent French engineer, which dealt with a 
large number of welds carried out on the lines of 
some of the autogenous welding systems referred 
to in the second paper, and this gentleman came to 
the bold conclusion that in every case where fracture 
tended to endanger life or cause serious injury weld- 
ing must be prohibited. The international gathering 
of experts before whom this statement was made had 
protested, but they were told that anchor chains 
and welded steam pipes were things the breakage of 
which entailed danger to life, and yet they were being 
made in large numbers. The reply to this statement 
was that the stresses on the articles referred to were 
extremely small. While hardly associating himself 
with the sweeping statement he had mentioned, he 
thought nevertheless that extreme care should be 
taken in placing reliance upon welding where serious 
stresses had to be resisted. Experiments carried 
out at the National Physical Laboratory with various 
kinds of welds on iron and steel, and also a Jarge 
number of mechanical tests, had given results which 
were strongly in confirmation of Dr. Carnevali’s 
contention that the process: almost inevitably re- 
sulted in injury to the metal, generally not at the 
point of the weld, but just beyond it. What really 
happened was that the metal had to be overheated 
in order to weld it. In some cases it might be possible 
to apply work to the metal at the weld itself, but 
just beyond the point where the weld had taken 
place, unless very great precautions had been taken 
to thicken up the metal first and reduce it afterwards, 
there was an overheated structure which was danger- 
ous. He was inclined to agree with Dr. Carnevali 
that weaknesses were caused in 50 per cent. of cases. 
Whilst autogenous welding might be an extremely 
useful process for the purpose of repair and construc- 
tion, where gases and liquids under smal] pressures 
only had to be taken into consideration, it was a 
dangerous process if it were applied to parts, such as 
working parts of machinery, which, had to carry 
stress. The people whose business it was to push 
autogenous welding processes were a little apt to 
forget this point. 

Mr. E. F. Law agreed with the general tone of Dr. 
Rosenhain’s remarks. If properly made, a weld by 
any of the processes mentioned would give excellent 
results, but, unfortunately, proper care was not 
given in many instances, and the weak point was the 
inability to tell beforehand whether the weld was 
good or not. This could only be done by testing the 
articles to destruction. 

Mr. E. I. Thorne thought the hot-water test was 
quite as good, if not better, than the steam test. He 
had made many tests of aluminium alloys used 
in the joining up of aluminium, and he did not 
think there was any solder that would successfully 
withstand the hot-water test, where the joining metal 
was composed largely of some other element than 
aluminium. The chief point, however, was as to the 
value of the test to the manufacturer. What was 
the relation between the length of time the joint 
would stand the hot-water test, and the length of 
time it would remain strong in practice. Many 
things could be done in a laboratory which could not 
be done in practice, and he thought the paper was 
rather weak in details in connection with the manu- 
facture of compound strip. The question to be 
decided in connection with compound strips was 
whether it was necessary to bring the metal practi- 
cally up to the melting temperature. He would 
also like to know whether any method such as burn- 
ing on was applicable to the manufacture of com- 
pound strip. The paper might also have made some 
reference to the uses to which compound strips were 
put. He knew of them in connection with the manu- 
facture of bullet envelopes, a practice adopted by 
several continental countries. 

The President, in bringing the discussion to a 
close, thought the use of the word “‘spelter,”’ employed 
in Mr. Tucker’s paper, should be discouraged. In 
Birmingham and some other districts it was well- 
known that the workmen used this word when refet- 
ring to brazing solder. It was purely local in its 
use, but when used in a paper like this it was very 
liable to be confounded with spelter in its true sense, 
namely, zinc. He was entirely in agreement with 
those speakers who deprecated the use, either of 
welding or brazing, in cases where the metal had to 
be subjected to severe stresses. Jn his opinion, no 
steam tube ought to be permitted to be used if it 
were brazed. Brazing ought to be entirely 
given up for tubes which had to stand a very high 
steam pressure, not because the joint itself was not 
strong, but because when the process of brazing was 
carelessly performed, as it often was, the structure of 





the copper near the brazed part was quite altered, for 
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it must be borne in mind that the flame was frequently 
of a reducing character, and so rendered the copper 
in the neighbourhood brittle. 
was sometimes spoken of as something modern, but 
as a matter of fact, the Romans practised autogenous 
welding a century or two B.c. The system of burning 


on was also very extensively practised in Japan, | 
where in bronze foundries the vases and ornamental | 
objects which were cast were always cast in a very | 


simple form, the handles being burnt on. 
The meeting closed with votes of thanks to the 


Autogenous welding | 





to steam practice. Then, too, the cast steel columns 
with the double flat slide bars are an exact copy of a 
steam engine as will be seen from the engraving, 
Fig. 1, these columns being used, by the way, as air 
passages from the scavenge pumps to the distribution 
pipe. 
the scavenge pumps at the back of the engines and 
driving them by rocking levers. 


friendliness. Thenceforward, of 
begin to make themselves apparent. 


course, 
On the top of 


Futher resemblance is found in the placing of | 


Up to this point, | 
then, the engine greets the steam man in a spirit of | 
differences | 


can be built. The scavenging air is delivered from 
| the pumps into a big receiver or distribution pipe 
which can be seen running along the top of the 
cylinders in Fig. 2, a branch pipe leading into each of 
| the cylinder heads. Four scavenging valves are fitted 
to each cylinder, each pair driven by a single rocker 
with compensating arrangement, as described in 
connection with the Tosi engine—THE ENGINupR 
April 19th, p. 400—and which may be clearly een 
in Fig. 3. A line of exhaust piping leads along each 
side at the bottom of the cylinders, cylinders |. S: 
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Figs. 1 and 2—RE!IHERSTIEG-CARELS 2500-I.H.P. OIL MARINE ENGINE 


Institution of Electrical Engineers for allowing the 
use of their hall, and to the various manufacturers 
whose works were visited. 





GERMAN MOTOR NOTES. 
No. I. 
We have given descriptive articles of many Conti- 
nental Diesel marine motors, including those made in 


France, Italy, Switzerland, Holland, Belgium, Den- | 


mark, and South Germany. The list of Continental 


builders is very nearly completed by the following | 


notes of a visit to North Germany. Though the first 


the scavenge pumps are large drums, seen in the 
illustration Fig. 2, which look like pistons, but really 
consist of about twenty cast iron dises, fixed about 
3mm. apart and having a number of holes drilled 
through them, so arranged that those in any one disc 
come opposite a solid part in the adjoining disc. 
This device, we are informed, acts as a very efficient 


| silencer for the air suction to the scavenge pumps. 
| It must be a good deal heavier than the usually seen 


slotted “air bottles,’ but the latter generally appear 
to us to be a good deal lacking in the performance 
of the duty for which they are intended. At the for- 
ward end of the crank shaft—Figs. 1 and 2—is seen 
the big three-stage Reavell air compressor for the 





Fig. 3-VALVE GEAR OF REIHERSTIEG ENGINE 


engine to be described has been built in Germany by 
the Reiherstieg Ship and Engine Building Company, of 
Hamburg, it is largely of Belgian design, being, in fact, 
a Carels engine as far as the Diesel points are concerned, 
though we gather that the steam engine practice of the 
Reiherstieg firm has had much influence on the ordi- 
nary engine features. The engine we saw in the shops 
was a six-cylinder two-cycle motor with cylinders 
600 mm. dia., with the exceptionally long stroke of 
1100 mm., giving 2500 indicated horse-power at the 
very low speed of 90 revolutions per minute. This 
speed is the first point to be noted as a drawing near | 





starting and injection air, whilst on the after cylinder 
is a smaller compressor driven by rockers to provide 
air for the whistle, steering gear, &c. At the end of 
the shaft also is a fly wheel, which appears to be a good 
deal larger than is necessary for a six-cylinder two- 
cycle engine, and we understand that it will be 
removed after some experiment on shipboard. It is 
rather disappointing to hear that the ship for which | 
this engine was intended, a ship of 7500 tons capacity, | 
for the German American Petroleum’ Company, is 
not after all to be supplied with this set, so that inter- | 
esting experiments will be deferred till the new vessel 


| gear is required. 
| 


| sliding on an inclined plane formed in the auxiliary 


and 5 leading into one side and 2, 4, and 6 into the 
other side, so as to provide a nice easy lead for each 
and keep the adjoining exhausts from choking each 
other. This is a little more expensive and heavier 
than the single pipe, but undoubtedly wise for a two- 
cycle engine with the cylinders so close together as 
they are here. The form and construction of the 
covers and cylinders may be seen in Figs. 2 and 3. 
The pistons are water cooled by telescopic tubes 
attached to an arm on the crosshead and connected 
to the hollow piston-rod, which is attached to the 
piston much in the same way as described in the Tosi 
engine. The pistons, which are of considerable 
length, as necessitated by the two cycle, project for 
some distance below the bore of the cylinder when at 
the bottom of the stroke, and in view of this we were 
surprised to learn that no provision is made for taking 
the piston out from below. We must say, however, 
that the removal of a cover entails comparatively 
little dismantling as compared with other engines 
in which this arrangement is adopted. We should 
have thought, however, that in spite of the weight of 
the piston and connecting-rod, which led the firm to 
prefer to tackle the lifting job from above, it would 
have been quite feasible to attach a clamp to the pro- 
jecting part of the piston with a tackle at each side 
made fast to the bottom of the cylinder and lower the 
whole thing by that means, as is done in the Sabathé 
engine. However, the direct heave from above 
through the cover appeals to many mechanical minds 
where heavy weights are concerned. 

The reversing gear is the same as that described in 
connection with the Carels engine last year, but we 
may give some further details. The scavenge valves 
are reversed by lifting the vertical cam shaft driving 
spindle and rotating the cam shaft. For the fuel and 
air starting valves a special reversing shaft is required, 
carrying auxiliary rockers, which can be seen just in 
front of the cam shaft in Fig. 4, while the main cam 
shaft has two sets of cams for these valves, one for 
ahead and one for astern. The rollers of the main 
rockers for the fuel and starting valves do not touch 
their cams, but are well above them and are only 
given the required movement for operating the valves 
by the interposition of wedges on the auxiliary rockers 
beneath them carried on the reversing shaft. This 
reversing shaft also carries a cam to open the com 
pressed air master valve and a set of cams to allow the 
suction valves of the fuel pumps to close when the 
gear is set to allow the engine to run on oil. ‘To 
reverse, then, the first movement is that of a hand 
lever which admits air to a small cylinder which moves 
the vertical cam shaft driving spindle into the upper 
or lower position according to whether ahead or astern 
Then by means of a hand wheel the 
reversing shaft is moved longitudinally so that the air 
and fuel valve auxiliary rockers are over the ahead 
or astern cams ; then by acontinued movement of the 
same wheel the reversing shaft is revolved so that 
the air supp’y is opened and by means of suitable 
cams on the shaft the wedges, which are capable of 


rockers, are driven upwards, so as to make contact 
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bet we 7 : 
engine starts on all cylinders on air; a further rota- 


1 of the same wheel shuts air off Nos. 1, 3, and 5 


en the main and the auxiliary rockers, and the | 


{ 


tioi : 

by withdrawing the wedges; a further rotation 
push 13 similar wedges between the auxiliary and the 
main rockers of the fuel valves of Nos. 1, 3, and 5 by | 


means of other cams on the reversing shaft, and then | 


takes out the wedges under the rockers of the air 
valves of 2, 4, and 6 and puts in those under the fuel 
valve rockers of those cylinders so that all six are on | 
th ) oil. 


It is quite a simple arrangement as far as | 


manipulation is concerned and the various levers are | 


interlocked so that no mistakes can be made by the 
eer, but it entails rather a large number of small 
parts. The whole engine, however, gives the feeling 
of being a sound marine job and is very impressive | 
looking, being, in fact, 46ft. long and 23ft. high. It! 


engin 


engines of 1350 brake horse-power for the Hamburg- 
American Company. We were very much interested 
to hear the confident manner in which Messrs. 
Blohm and Voss spoke of the future of the double- 
acting engine, based as their view is on fifteen months 
of really exhaustive and careful experimental work. 
though on a comparatively small scale, and it cer- 
tainly behoves us in this country to go into this 
question with a little less scepticism than we have 
shown in the past, if we are to see the motor-driven 
battleship in the British fleet within a reasonable 
time. This is, after all, the main object to be sought 
for, as it can be pursued practically regardless of 
the cost of fuel, which has such a very important 
bearing upon the case for commercial ships. At 
all events, we have said enough to show that the case 
is not in the least degree hopeless, and when the power 





Fig. 4@-VALVE GEAR OF=xREIHERSTIEG ENGINE 


18, 
yet seen. 

Our visit to the works of the Vulean Company at 
Hamburg, where the big Hamburg-American liner Im- 
perator is being built, disclosed nothing of present in- 
terest, as the only Diesel engines under construction are 
for auxiliary driving purposes on ships for the German 
navy, and we are permitted to say nothing about them. 
At the works of Messrs. Blohm and Voss in the same 
city, however, we learnt some facts about double- 
acting engines which are of great interest. It will 
be remembered that this firm has had a duplicate 
of the 1000 horse-power double-acting engine built 
by the M.A.N., which we described in our issue of 
December 15th, 1911, completed for some sixteen 
months, and rumours of all sorts and of a most con- 
tradictory character have been rife as to its perform- 
ances ; one, indeed, going so far as to say that the 
engine had totally failed, and been refused by the 
ship owners. We are, however, able to state definitely 
that such rumours are without foundation, and that 
the delay in fitting these engines into the ship has 
been in no way due to a mechanical failure on the 
part of the machinery, which we saw in the shop 
fitted with all sorts of experimental arrangements, 
and looking in excellent condition. This particular 
engine has, in fact, run for seven days and nights 
on end on full load without a stop and without trouble, 
Some trouble certainly was experienced before this 
with the piston-rod glands, as, indeed, was to be 
expected, but that this has been got over may be 
gathered from the statement which was made to us 
officially that the engine has run for 250 hours with 
the compression pressure deliberately increased from 
500 Ib, to 750 1b. per square inch. In fact, Messrs. 
Blohm and Voss have been doing their utmost to 
find out the weak spots by such experiments. We 
believe that the real reason for the delay in fitting 
the engines into the ship is due to the feeling of the 
builders as marine engineers that the general design 
did not really accord with marine engine require- 
nents, particularly with regard to accessibility, 
and rather than risk their reputation they decided 
to keep the engine in the shop and use it for experi- 
mental purposes—for which, indeed, as their first 
double-acting engine, there was plenty of scope. 
For months, then, the engine has been running under 
all sorts of different and trying conditions, and among 
the important results obtained is a decision as to the 
best disposition of the scavenge and fuel valves in 
the bottom part of the cylinder, which alone has 
called for a great expenditure of time and money. 
At all events, Messrs. Blohm and Voss are now very 
well satisfied with the results which they have obtained, 
and four new sets of double-acting engines embodying 
their experience and also their ideas as to general 
design are now in course of construction in the shops, 
and will be found to conform very closely to steam 
engine practice ; but we hope to be able to say more 
about them after the trial trip. They will be three- 
cylinder engines of 1000 horse-power, and the builders 
informed us that they think the double-acting engine 
1s the motor of the future, but that they do not think 
It wise to adopt it foreless than 2000 horse-power, 
as the difficulties are much greater in the small sizes. 
These particular engines have been made double-acting 
in deference to the wishes of the ship.owner. They 
are also building a set of three-cylinder single-acting 





is, in fact, the biggest marine Diesel engine we have per cylinder can be practically doubled, no trouble 


or expense ought to be spared to obtain that end. 
The impression we formed on this subject was 
curiously enough amply confirmed by the very next 
visit which we paid, namely, to Kiel, where we found 
that Messrs. Fried Krupp, of the Germaniawerft, are 
also firm believers in the double-acting engine, and 
built a single-cylinder double-acting two-cycle engine 
of 2000 horse-power two or three years ago, though 
they first took up the study of the question as far 
back as 1899 in conjunction with Augsberg. With 
the double-acting engine they carried out exhaustive 
experiments and obtained such satisfactory results 
that they are to-day prepared to accept an order 
under guarantee for a double-acting engine which 
will give 8000 brake horse-power on a single shaft. 
This is the most definite information that we have 


| 
are all made of bronze for the sake of lightness. The 
revolution speed is very high, but the engines run 
sweetly enough. Of commercial work, the firm 
has a good deal in hand. We were shown the first 
big engines of their new marine design of this type, 
a pair of six-cylinder two-cycle engines of 1150 brake 
horse-power each at 140 revolutions, one set of which 
had just completed its trials ‘‘on the bench” with 
very satisfactory results. We need only say here 
that the engines are of the open steam engine type, 
with cast iron columns front and back and a single 
slide bar, but we hope to give full particulars on the 
occasion of the trial trip of the ship—an oil tanker— 
towards the end of the year. Another pair, of 3500 
combined horse-power, is under construction for a 
10,000-ton oil tank ship. Altogether, Krupps have 
built some fifty marine sets, and some 180 Diesel 
engines in all, so that they have had lots of experience. 
Another very interesting point we learnt is that the 
firm has been making experiments on an engine 
which has been running for the last six months using 
tar oil as fuel. With the special] form of atomizing 
valve—which we illustrated in Fig. 4 on page 647 of 
our issue of June 21st, 1912—we were informed 
that the combustion is perfect, and that no gumming 
of the rings or sticking of the exhaust valves or 
cutting of the cylinder has been experienced, even 
though the oil is not specially prepared or cleaned. 
This atomising valve, it will be remembered, by 
means of a small auxiliary mechanically operated 
valve, allows a small quantity of the charge of fuel 
to flow through the atomiser into a chamber surround- 
ing the point of the needle, where it rests for a fraction 
of time sufficient for it to become thoroughly heated 
and practically vaporised. When the needle valve 
is opened, this highly heated portion of the charge 
is the first to enter the combustion chamber, and is 
ignited by the heat of the compression, and the 
remainder of the entering charge is consumed without 
difficulty. We learn, too, that the Weser A.G., of 
Bremen, use tar oil on their Diesel engine for lighting 
their works. In view of the fact that we have no 
oil wells in this country, but plenty of coal, this 
information should be sufficient to act as a spur to 
our own Admiralty in the study of this question. 
So satisfactory have these experiments been, that 
Messrs. Krupp have been emboldened to tackle the 
problem of using tar itself. and though it is too early 
yet to say anything definite, we gathered that they 
are quite hopeful. Those who read the Jeader on 
this subject in our issue of March 29th will remember 
that we therein attached more importance to the 
obtaining of a suitable form of oil, whereas from the 
experiments of Messrs. Krupp it would appear 
that with a suitable form of fuel valve, great varia- 
tions in the nature and preparation of the fuel are 
permissible, which in a way makes the problem a 
much less complicated one to tackle. 


o> 


The illustration which we are able to give in Fig. 5 

















Fig. 5—KRUPP’S VERTICAL PADDLE-BOAT ENGINES 


been able to obtain for publication on this most im- 
portant question, and somewhat vague as it is as to 
details, it must have a very great meaning for those 
who are studying the question closely and for those 
who are responsible for the keeping of our Navy in 
the forefront. There are thus three firms in Germany 
which have had invaluable experience of the double- 
acting engine, Krupp, Blohm and Voss and M.A.N., 
while we venture to doubt if the whole experience 
in this country:is worth the proverbial expletive. 
Eight thousand horse-power on a single shaft, with 
slow-running engines of a type suitable for warships, 
is getting very near the solution of the problem of 
the motor-driven battleship. In engines for sub- 
marines Krupps have done, and are doing, a great 
deal up to 1000 horse-power at 500 revolutions per 
minute. The jackets, bed-plate and crank case 


of a motor set of paddle engines for a river boat in 
Western Siberia may be of,interest as a novelty. 
A pair of four-cycle six-cylinder reversible vertical 
engines of 120 horse-power each at 400 revolutions 
per minute are coupled through double helical gearing 
and a friction clutch to a paddle shaft running at 
45 revolutions per minute, the weight of the whole 
plant without paddle wheels being only about 9 tons. 
As will be seen, the valves are in the cylinder heads 
as in ordinary Diesel practice, but the cam shaft 
is enclosed in the crank case and driven by spur 
gearing off the crank shaft, a very nice arrangement 
for small powers, and as used by Normand up to 
500 horse-power. As with that engine, too, the cam 
shaft slides laterally in the teeth of the spur gearing 
for reversing. The air for combustion’ is drawn 
from the crank case, serving the double purpose of 
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oil, toothed gearing of the most modern design, tin 


silencing and keeping the “interior cool, specially 
box making machinery, scientific instruments, and 


designed baffle plates being fitted at the bottom of 
each pipe to prevent oil being drawn up into the] last, but not least, the engineering Press. 

cylinder. The athwartship disposition of the engines, Originally we believe it was the intention of the 

with the paddle shaft running between them, makes | promoters to confine the Exhibition to British pro- 

a useful arrangement for a shallow draught boat. | ductions, but finally it was decided to admit appliances 

Drawings appeared in our issue of June 21st last. | made by engineers of other nationalities. Apart 

(from the commercial aspect of the case, the later 

| Beitieh was undoubtedly the wiser, for while the 

British exhibitors have lost nothing by the comparison 

ENGINEERING AND MACHINERY EXHIBITION | of their machines with those from the Continent and 

AT OLYMPIA. | America, the organisation as a whole has certainly 

No I. 'gained in attractiveness. The most disappointing 

THe first effort made by the Machine Tool and | feature of the Exhibition is the almost complete 

Engineering Association, Limited, to promote and | absence of heavy machinery, such as steam engines 

organise an exhibition is proving a decided success, | and turbines and high-powered oil engines. A display 
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Fig. i—POWER CURVES OF 4ft. PLANER RUNNING LIGHT 


of high-powered marine Diesel type engines would 
have proved an immense attraction at the present 
juncture, but no doubt makers are reserving them 
for the special exhibition in a few months’ time. 
Before passing on to review some of the more impor- 


and the society may be said to have already justified 
its existence in this respect. There have in recent 
years been numerous—far too numerous for the 
makers—exhibitions of a more or less miscellaneous 
character at which machine tools have found a place, 
but there has been no exhibition in these islands, at 
any rate, in which the products of the machine tool 


numerous miscellaneous exhibits which are nearly 
always to be met with at such displays. We regret, 
to have to utter a complaint when the general effect, 
is so harmonious, but there is real cause in eon- 
nection with the compilation of the bulky catalogue. 
It is open to several criticisms. 

In a special Supplement, which will be published 
with our next issue, we shall deal with the bulk of 
the British tools. We discuss several other exhihits 
below, and shall refer to more in succeeding issues. 

Detail drawings of the new Bateman planer 
exhibited by Smith and Coventry, Limited, are viven 
on page 381. These drawings show a side elevation, 
a front elevation, a sectional plan, and a transverse 
section showing the arrangement of the gearing. 
In Fig. 1 are given a series of power curves taken 
from a 4ft. machine running light and in Fig. 2, 
curves are given showing the cost of energy to drive 
the machine under different conditions with current 
at a penny per unit. Referring to the drawings 
on page 381, it will be observed that the machine is 
driven by means of a three-speed cone pulley A 
on the shaft B, on which is also keyed the raw hide 
pinion C. This meshes with a spur ring, which forms 
part of the fly-wheel D. The latter wheel 
loose on the first motion shaft E, which extends 
right across the machine. On this shaft is keyed a 
pinion F, which engages with circumferential teeth 
on the spring wheel G. This spring wheel is designed 
so as to absorb the shock on reversing, and is con- 
nected by suitable means with the pinion H, which 
in turn drives the bull wheel. It will be observed 
that all the above gear wheels, with the exception 
of the pinion F, are loose on their shafts and are driven 
through their peripheries. The return drive is brought 
about by means of a belt on the fly-wheel J running 
loose on the first motion shaft E and through gearing 
F,G,H to the bull wheel. This arrangement does 
away with high belt speeds on the return stroke. 
The reversal is effected by means of the tappet K, 
bevel wheels L on the rocking shaft M, and through 
the segments N, thus operating the plunger shafts 
O, O' by means of connecting-rods P, P* which are 
fitted with pivoted joints. The plunger shaft O is also 
a toothed rack, and gears-with a rack pinion Q, which 
forms part of an ingeniously devised train of gears 
around the shaft R, and employed to move the cam 
wheel U. This operation serves to tighten the friction 
band V round the circumference of the pulley W, 
and as this is keyed on to the first motion 
shaft, the fly-whoel, pulley, and shaft all revolve 
together. 

On the cutting stroke a secondary and _ positive 
system of driving is provided, in addition to that 
above outlined. Immediately after the reversal 
of the motion of the table by the friction band 
gripping the circumference of the pulley an additional 
tappet on the side of the work table engages with the 
lever X, which is coupled up through connecting-rods 
and bevel wheels on to the rocking shaft N. This 
serves to give further rotary movement to the cam 
wheel U, releasing the lever Z, and allowing the paw! Z? 
to engage with the wheel Z!. As this wheel is keyed 
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making industry have been so well represented as at 
the display now open at Olympia. Altogether the 
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Fig. 2—PLANING MACHINE COST CURVES 














Exhibition comprises over 400 stands, and although 
machine tool exhibits undoubtedly predominate, it | 
must not be inferred by those interested in other | 
branches of engineering that the Exhibition is of a | 
one-sided character. Far from it. There is scarcely | 
a department of engineering science which is not | tant exhibits a word of praise is due from us to the 
represented, from quite the most up-to-date system | management for the manner in which the stands have 
of steam raising as invented by Messrs. Bone and | been arranged. No built-up offices or high partitions 
McCourt, to foundry equipment, gas engines, oil | have been permitted on any of the stands in the main 
engines, air compressors, transmission of power by! area. The society has also wisely excluded the 


Fig. 3 -18-INCH LATHE, JOHN STIRK AND SONS 


on to the boss of the pulley W', a positive drive 1s 
added from the cone pulley*A to the rack of the 
table. 

The most powerful lathe in the Exhibition is to be 
seen on the stand of the inakers, John Stirk and Sons, 
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Limited, of Halifax. An illustration of this tool is 
given in Fig. 3. It is an 18in. machine driven by 
a 30 horse-power electric motor and Renold chain. 
The headstock is of the “all-gear’’ type, giving 
fifteen spindle speeds. The gears are secured on 
square shafts, and are of machine-cut forged 0.4 
carbon steel. They are securely interlocked to pre- 


| corresponding moment from the other end of the 

cylinder. The device may he fitted to any two 
| Crosby indicators, whether of the inside or outside 
| spring type. 


|ary magazine drum, which holds a roll of paper 
about 100ft. long, fitted upon a bracket arranged 


Referring to Fig. 4, it will be seen that | 
| the device consists essentially of two parts, a station- | 


— 


of the engine. This enables the piston speed to be 
obtained at any moment. A _ double three-way 
cock connection is supplied to receive the two indi- 
cators, and this is designed so as to allow cither 
indicator to be put into communication with either 
end of the cylinder or opened to the atmosphere, 
This connection fixes the indicators at the correct 





























Fig. 4-CROSBY CONTINUOUS DUPLEX 


vent possible damage by getting two sets of gears into 
mesh simultaneously. The spindle is of ample 
dimensions, and is provided with a ball thrust bearing. 
The bed is very substantial, with wide, square shears 
and strong,deep box bars. It is devoid of legs and 


feet. The saddle is provided with sliding, surfacing, 
and screw-cutting motions, and carries a heavy 
compound rest with in-cutting slide. Reversing 


mechanism is carried on the saddle, and there are 
four rates of feed and quick power traverse. The 
machine is fitted with Stirk’s electric saddle control, 
by which the driving motor can be instantly started, 
stopped, accelerated, or retarded by simply pressing 
one of four buttons. Another electrical device on 
the saddle gives a high speed traverse, which saves 
a lot of time when operating on long pieces of work. 
The machine is shown in operation, and is said to be 
capable of removing a ton of metal per hour. The 
same firm also exhibits an electrically driven 42in. 
boring and turning mill. A 6 horse-power variable- 
speed motor drives the machine through a three-speed 
gear in which sliding wheels on square shafts are 
employed. The control is effected by Stirk’s electric 
starter regulator, by means of which the machine can 
be started on “full field,” and automatically takes 
up the predetermined speed. A special form of 
switch enables the operator to do an almost unlimited 


amount of “inching’”’ when setting work, &c. The 
machine is worm driven, and the cross-slide can 


he elevated by power. Messrs. Stirk are also repre- 
sented on Messrs. C. E. Lugard and Co.’s stand 
by an 8ft. by 3ft. planer, which is operated by the 
Vulkan drive. This system is already familiar 
to our readers. It comprises an electro-magnetic 
clutch, which consists of a cast steel shaft drilled for 
lubrication, a disc armature fixed to the shaft, and two 
electro-magnetic bodies running loose on the shaft. 
Each magnetic body is fitted with an annular energis- 
ing coil and a ventilating ring. The disc armature 
is fitted with a thrust ring adjustable and renewable 
without dismantling. Continuous current is supplied 
to one of the energising coils through the slip rings, 
and as soon as the circuit is closed the loose running 
magnetic body is held by magnetic attraction to the 
disc armature. The magnetic faces of the clutch 
are kept apart by the thrust ring leaving an air gap 
between them, any heat generated being dissipated 
by the ventilating ring. To reverse the current is 
switched over from one energising coil to the other. 
In these days of excessive competition in manufac- 
turing too much attention can scarcely be paid to 
economy in power production, and owners of targe 
power plants cannot afford to take for granted the 
cost of their power. An ordinary indicator diagram 
from a steam engine cylinder, of course, gives approxi- 
mately a measure of the work done on an engine 
piston, but greater accuracy in indicating can really 
only be secured by taking diagrams from both ends 
of a cylinder simultaneously and continuously 
over a given period. A device called a continuous 
indicator stroke diagram attachment has been 
invented by Mr. Wallace, and is being exhibited by 
the Crosby Steam Gage and Valve Company, of 
Boston, Mass. This ingenious instrument, besides 


providing a continuous record, also enables the 
diagram taken at any moment on one side of the 
piston to be co-ordinated with the diagram at the 


INDICATOR 


to couple the two indicators together, and a special 
eluteh drum, which has to be mounted instead of the 
ordinary drum on one of the indicators to which the 
attachment is secured. This drum is operated in 
the usual way from the engine reducing gear, but 
only moves in one direction, withdrawing the strip 
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Fig. 6B—SECTION OF PAPER DRUM 


of paper from the magazine drum and winding it 
on itself. The indicator paper therefore is caused to 
move continuously in one direction and with a speed 
at all times proportionate to that of the engine 
piston. An automatic stroke recording device is 
provided, which records on the paper strip each 
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Fig. 7—-CONTINUOUS DIAGRAMS TAKEN BY CROSBY DUPLEX 


reversal of the direction of motion of the engine 
piston. An electrical or mechanical “ timing’ 
attachment is provided to be fitted when desired for 
recording time on the indicator strip, and is useful 
| when there is an irregular variation in the speed 


Fig. 
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5—PLAN OF DUPLEX INDICATOR 


distance apart to receive the attachment, and allows 

| the indicator pencil levers to be brought as close to- 
'gether as possible without touching. The diagrams 
produced in this way are not of the closed form 
characteristic of the ordinary indicator, but appear 
as two continuous wavy lines crossing and re-crossing 
each other, and are such that the distance between the 
lines at any point represents the effective pressure 
on the piston. The stroke recording appliance 
provides the means whereby the position of the piston 
may be co-related to the endless diagram. Fig. 5 
shows a plan of the apparatus, and Fig. 6 a section 
of the drum. From these views it will be seen 
that a detent is provided on the top of the clutch 
drum for starting or stopping the forward movement 
of the paper as desired. The construction of the 
clutch mechanism on the lines of the bicycle free 
wheel is also seen in Fig. 6. Fig. 7 represents two 
typical continuous diagrams taken by this instrument, 
| which are self-explanatory. 

The Crosby Steam Gage and Valve Company also 
exhibits an ingenious automatic feed-water regulator 
for steam boilers, which consists essentially of two 
parts, the regulating valve, which controls the feed 
supply, and the so-called “ power producer,” which 
operates the regulating valve in accordance with the 
| water level in the boiler. The power producer is 
in effect a small low-pressure steam generator supplied 

with either steam as a fuel to raise a pressure or 
water as a damper to lower this pressure, according 
to the variations of the water level in the boiler to 
which it is attached. The pressure obtained is 
utilised to control the feed regulating valve, and 
travels through only a limited range, just sufficient 
to open and close the valve as required to supply 
the needs of the boiler. 

The Power Plant Company, Limited, West Drayton, 
exhibits double helical spur gears, double helical 
bevel gears, and double helical racks. Prominent 
| amongst these exhibits are double helical spur gears 
| with staggered teeth produced by this firm’s hobbing 
|process, for which extreme accuracy is claimed. 
|The double helical spur gears with staggered tecth 
'on exhibition range from the smallest model gears 
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INDICATOR 


to a set of rolling mill gears with a face width of ait. 
and capable of transmitting 600 horse-power at 35 
revolutions per minute. All these gears have ® 
distinctive appearance, owing to the fine pitch and 
wide face with which they are made, Continuous 
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tooth gears of the triple helical variety are shown, 
both spur and bevel type. A pair of double helical 
bevel gears shows that this type is well adapted for 
high ratios. All these gears have remarkably good 
tooth shapes, and turn easily. The main feature 
of the stand is a large range of self-contained totally 
enclosed speed reducing and increasing gears, the 
smallest being designed for electrical organ blowing 


and the largest for transmitting 300 horse-power, 
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Fig. 8-POWER PLANT CO.’'8 HEAVY DUTY COUPLING 


with a ratio of 5 to 1 for driving a large factory. 
All ratios up to 15 to 1 are obtained by a 
single train of gears, whilst for higher ratios up 
to 80 to 1 a double train is used. One of the gears 
designed to transmit 24 horse-power when increasing 
from 475 to 3000 revolutions per minute is shown in 
operation, and runs at about 5000 revolutions per 
minute with the slightest hum only and without 
any noticeable vibration. 

















Fig. 9—-POWER PLANT CO.’S TREBLE HELICAL GEAR 


This firm further displays a whole series of flexible 
couplings of neat appearance. In most of them 
leather is used, as the flexible medium, but instead of 
the single leather strap a number of leather rings are 
fitted over circular projections on one half and en- 
gaged by suitable projections cast on the other half. 
These leather rings are of uniform size for each size 
of coupling, and can, it is claimed, be fitted without 
requiring any engineering knowledge or experience 
in leather jointing. 

















Fig. 10—-POWER PLANT CO.’S SPEED INCREASING GEAR 


A heavy duty coupling, specially designed for 
winders, rolling mills, &¢., is shown in Fig. 8. In 
this coupling the flexible medium is in compression. 
The coupling consists of two symmetrical parts, on 
each of which a suitable number of projections 
E and P; are cast. The space between the projections 
1s filled in with packing pieces, partly consisting of 
Specially prepared felt, which can always be procured 


able. For convenience in erection springs S are 
provided to hold the packing pieces in position when 
the coupling, is turned round before the outer ring is 
fixed. The periphery of the coupling is formed by 
a forged steel ring R, which is only fastened to one 
half of the coupling. The coupling is either made with 
each half in one piece with the boss or with detachable 
bosses. The latter design has the advantage that 
either of the shafts which are connected by the 
coupling can be lifted clear vertically after withdraw- 
ing the outer portion of the coupling without any 
need to move it laterally. This feature is of import- 
ance where heavy machinery in a confined space has 
to be dealt with. 

Fig. 9 represents an interesting exhibit by the 
Power Plant Company of a treble helical spur and 
bevel gear mounted as a model. Fig. 10 is the speed- 
increasing gear transmitting 24 horse-power when 
increasing from 475 to 3000 revolutions per minute. 
The wheel consists of a solid high carbon steel forging, 
and the pinion is of nickel steel. The numbers of 
teeth are 15 and 95, 7,diametral pitch by 8in. face. 
The bearings are of the ring lubricating type, with 
renewable cast iron bushes lined with anti-friction 
metal. This type of bearing is only being used for 
the smaller sizes of this class of gear; in the larger 
sizes forced lubrication is resorted to. 

A new pattern of sensitive radial drilling machine 
exhibited by the Selson Engineering Company, 
Limited, Queen Victoria-street, London, has been 


“Tne Encineer”™ 


specially designed for drilling holes at high speeds 
in articles too large for the ordinary light sensitive 
pillar drilling machine, and enables the user to take 
full advantage of jigs. It is a 3ft. machine made | 
complete with a separate tapping spindle, so that 
holes can be drilled and tapped at one setting without 
altering the position of the arm or necessitating the 
removal of the drill to make room for the tap. As 
will be observed from the accompanying drawing— 
Fig. 11—there is a separate tapping spindle set centrally 
with the hole already drilled by:means of a movement 
of the pilot wheel. This feature renders the machine 
of particular utility for work in which a number of 
holes of the same size have to be drilled and tapped 
on one and the same article and effects a considerable | 
saving of time. The drilling spindle has ball bearings, | 
and is entirely belt-driven. The machine is operated 
directly from the line shaft by means of fast and loose | 
pulleys, and the belt is shifted by a handle situated 
close to the hand of the operator. The table is | 
mounted on two cabinet supports, and is planed on 
the top and front surfaces with T grooves for bolting 
the work down. It is surrounded by a tray to | 
receive the lubricant. The portion of: the tray on | 
the front of the table is removable so that deep 
objects can be bolted to the side. The arm is mounted | 
on a central pillar, and can be swivelled through an | 
angle of 180 deg. The weight of the arm is carried 
on ball bearings. The tapping spindle has a revers- 
ing motion, which is instantaneous. This spindle is | 





vith a definite amount of resilience and is not perish- 


driven by gearing, which is out of action during 





drilling operations, and is started, stopped, and 
reversed by a handy lever. In order to allow articles 
of varying heights to be dealt with, vertical adjust- 
ment is provided for by a slide on the carriage which 
carries the lower portion of the spindles. This 
adjustment, together with the hand traverse, amounts 
to 14}in. Six spindle speeds varying between 
280 and 1280 revolutions per minute are provided, 
and these can be readily changed. 

The illustration—Fig. 12—represents an 8}in. 
lathe, embodying some novel features, shown by 
Perkin and Co., Limited, Leeds. This tool has been 
designed specially to deal with bar work such as 
armature shafts and spindles having numerous 
diameters and shoulders. With this object the lathe 
is fitted with automatic longitudinal stops to the 
saddle for duplicating lengths exactly, and for each 
a dead stop is provided. The operation of this stop 
motion will be understood by referring to the illus- 
tratioa—Fig. 13—-which shows the top of the saddle 
with the compound rest removed. On the right- 
hand side of the engraving a long bar, jin. thick and 
lZin. broad, will be seen, on the left-hand side of 
which is cut a saw-toothed rack. A smaller rack 
is fixed into the surface slide, and the teeth of one 
engage with the teeth of the other by the medium of 
a spring plunger, a latch being provided for holding 
one rack out of engagement with the other when 
desired. A groove is cut in the bar and a scale is 
fitted, which is one-half full size, a pointer being pro- 
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Fig. 11—SELSON ENGINEERING CO,’S SENSITIVE RADIAL DRILLING MACHINE 


vided to the surface slide, which projects above the 
scale on the rack. In operating the stop and measur- 
ing motion a standard collar is provided which fits 
on the loose head centre, and the operator fixes the 


| tool in the rest approximately in the correct position. 


He then releases the latch on the rack bar, and one 
rack is forced against the other. 

By giving the surface slide screw part of a revolu- 
tion, and bringing the surface slide and tool back- 
wards away from the work, the teeth of one rack 


| engage with the corresponding recesses on the other, 


and provide a dead stop. The tool is then fed for- 
ward by means of the top rest, which is furnished for 


| this purpose, up against the collar, 2in. diameter, 


placed on the loose head centre. The « perator then 
moves the half scale until the 2in. division on the 
scale comes opposite the pointer. The teeth on the 
rack are yin. pitch exactly, and it will thus be seen 
that by disengaging one rack from the other and 
moving the surface slide one tooth a variation in 


| the diameter of the work of fin. is obtained. These 


diameters can be readily seen on the scale. To obtain 
the smaller divisions, such as 7yin. and gyin., the rack 
is mounted on a stud, on which revolves an excentric 
bush capable of being locked in any position. By 
turning this bush round the stud the rack is moved 
forward, say, z}sin., making a variation in the dia- 
meter of the work of gin. These divisions are marked 
on the outside of the bush and the pointer is placed 
on the scale. 

The lathe swings llin. over the saddle, and there 
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are thus 704 dead stops on the cross slide. 
tudinal stop motion to the saddle and tool is obtained | 


by using a dropping worm, a small paw! engaging with 


the various stops. This pawl is fixed on a lever, 


which can be revolved on its axis to clear the various | 
| waterfalls in the 


stops. The means of setting all the various stops 


The longi- | 


on a bar placed beneath the saddle is claimed by the | 


makers to be new. A scale the full length of the bar 
slides in a groove in the bar, provision being made 
instantly to lock the scale in any desired position. To 
set the stops the piece to be operated upon is first 
placed between the centres and the tool fixed in the 
slide rest to its correct position longitudinally. The 


A NEW SPANISH HYDRO-ELECTRIC POWER 
UNDERTAKING. 


A company called the ‘“‘ Energia Electrica de Cataluiia ’ 
was formed last year for the exploitation of important 
Pyrenese region, transforming their 
energy into electric power to be distributed for light and 
power purposes in the province of Catalonia. In order 
to make the scheme complete this company is also erecting 
at San Adrian“de Besos, 7 kiloms. from Barcelona, and 
close by the sea, several large armoured concrete buildings, 
in which will be erected some powerful steam turbines 
and alternators to be used as a reserve to the hydraulic 
power stations. The buildings for the steam plant are 

advancing rapidly towards 
completion, advantage being 
taken for their erection of 

















the gravel and sand which 
are excavated from the beach 
near by. 


Long before the actual 
formation of the company 


plans and careful surveys had 
been made, so that the work 
of constructing the dams and 
aqueducts in the Pyrenees 
was begun without loss of 
time. One of the falls is 800 m. 
(over 2620ft.) high, and the 
horse-power to be derived 
from it is expected to reach 
50,000 as a minimum. This 
is the highest fall in Spain 
utilised for the production of 
electricity, and one of the 
highest anywhere else. The 
total power of the water- 
falls owned by the Energia 
Electrica de Catalufia_ is 
stated to be about 150,000 
horse-power. 








Fig. 12—-PERKIN AND CO.'S LATHE FOR 


saddle is then brought forward towards the head- 
stock until the tool measures exactly 6in. from the 
end of the bar. The pawl in the lever for the stop 
motion is next brought immediately over the scale, 
and the scale is moved along in its groove until it 
registers 6;;in. to the edge of the tool. The sides of 
the stops which face the pawl are set to the dimensions 
on the scale that it is required the various lengths of 
the shoulders shall be, and the tool is set for the 
diameters as described, and the machine is then 
fixed up ready for work. The feeds of the saddle are 
interlocking. Four rates of feed are provided. 
These are operated from the lever at the front of 
the gear-box. The fast headstock has a two-speed 
cone, the largest diameter of which is llin. for a 


' 
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Fig. 13—TOP OF SADDLE OF PERKIN’S LATHE 


4hin. belt. The smallest diameter is 83in., and the 
headstock is provided with four ratios of double gear, 
which are respectively 7.4 to 1, 5.75 to 1, 4.5 to 1, 
and 3.5 to 1. The countershaft speed is 300 revolu- 
tions per minute, and the spindle speeds are as 
follows :—40, 51.5, 66, 85, 109, 140, 180, 232, 296, 
and 383, the speeds being in geometrical progression. 





WE learn that Dr. M. Coplans, of Leeds University, has 
gone to America in order to carry out experiments with a 
new system for locating icebergs. He will proceed to the 
ice zone in a United States cruiser. His system depends 
upon variations in the electrical conductivity of sea water, 
and is based upon the fact that the presence of icebergs 
sensibly influences this conductivity over a wide area. 





The steam machinery which 
is to be erected at San 
Adrian will be of 100,000 
horse-power, turbines being 
exclusively employed. The buildings, which are all of 
armoured concrete, are being erected by contract by the 
Pavimientos y Construcciones Company, of Barcelona. All 
the boilers will be of the Delaunay-Belleville type, and 
made at Saint Denis. The turbines and alternators are 
being built by the Société Alsacienne de Constructions 
Mécaniques de Belfort. All the transformers from the 
main stations and sub-stations have been ordered from the 
Siemens-Schuckert firm. 

The initial electric pressure will be 80,000 volts, and the 
current will be carried on double lines of conductors 
suspended from insulators of the latest type. The 80,000 
volts will be transformed to 11,000 in the main trans- 
former stations and delivered to the customers at 110-220 
volts after a second transformation in sub-stations. All 
feeders can be supplied with electric current by the 
hydraulic or steam stations independently, so as to avoid 
stops due to failures or accidents. 

It is hoped to supply current to customers, who are 


BAR WORK 


Cylinders .. Mo pee aS et a by 26in. 
Boiler: Diameter inside ck Pak “ica Rea 
Length ee eer life. 
Plates Pa eae yain. 
Copper fire-box : ‘Length inside at top .. 6ft. Lhin 
Width inside at top .. 4ft. Lhin. 
Depth, front * 6ft. 22in. 


Depth, back 4ft. 10}in, 


“Sree 
Wee mete 5 5k te te 
Tubes: Outside diameter a ep tok” ate Se 
Length Bich sigs Sige. ee. 4a Se. 
Heating surface : Fire-box 128 sq. ft. 
Grate area .. +. 25.3 sq. ft. 


me Sin. by 9in 
: Gresham and C raver 


Driving wheel journals 
Waketield’s s-j food 


Fittings : Injectors 


Lubricators 
Packing Karle 
Sanding .. Hand 
B rake RU Soe Automatic vacuum 
Tender : Wheels, diameter .. 1... 3ft. Zin. 
Journals ae ; 5tin. by Lin 


3000 gallons 


‘Tank capacity 
74 tons coal 


Fuel capacity 
Beyond these leading particulars the details of the 
engines present points of considerable difference. In the 
first place, we may say that the locomotives illustrated on 
page 386 are all for service on the North-Western Rail 
way, and that the engine shown on this page is for the 
Oudh and Rohilkund Railway. The first two engines 
shown on the page referred to are of the 4-4-0 type, and 
are intended for passenger work. They have the follow 
ing points in common :— 


Driving wheels: Diameter ontread .. .. 6ft. 2in 
Diameter of centre .. .. 5ft 8in 
Bogie wheels: Diameter on tread . oat tes: Se 
Diameter of centre ree Ss Ce 
Journals .. +a 6}in by 9in. 
Wheel base: Rigid .. eee 
Total, engine “ . ee aft. Llin. 


44ft. 92in 


Total, engine and tender 
40 tons 


Tender weight, loaded 
The first nngne has the elbvatnn oii teristics peculiar 
to itself : 


Cylinder valves . . Piston 
Superheater ; Phoenix 
Tubes: Number |... 229 
Heating surface 1193.3 sq. ft 
33.1 tons 


On drivers 

On bogie 

Total,engine .. .. .. 
Total, engine and ten Jer 
Working pressure Ao eee 


Weight : 
20.8 tons 


53.9 tons 
93.65 tons 
160 Ib. 
The second engine has the following characteristics 
peculiar to itself :— 

Schmidt's piston 


Cylinder valves . . 
Schmidt ’s 


Superheater Sv ak? Ste hee ; 
Tubes : Number ‘ te 7 . 130 

Heating surface . ~- «- 677.43 aq. ft 
Superheater smoke abe 3: Number. 18 


Ontside diameter’ 
Heating surface 
On drivers pe Cae os 
On bogie .. 
Total, engine .. sig 
Total, engine and ten ‘ter 
Working pressure > > 


The third and fourth ‘aha are oc the 0-6-0 type, and 
are intended for goods service. They have the following 
points in common :— 


Weight : 





180, Ib. 


Working pressure .. 70 y 180 Ib. 
Driving wheels : Diameter. ontread 2... ft. Lhin. 
Diameter of centre .. .. 4ft. 7hin. 

Wheel base: Rigid .. ee 15ft. 6in 
Total, engine yand tender 39ft. Odin 

Tender, weight loaded ea 39} tons 








SUPERHEATER ENGINE FOR THE 


already numerous, from the steam power station by the 
end of this year, and to use this station only, until the 
hydraulic works are ready. It is proposed to make the 
price of the kilowatt very low—though the actual price 
has not been stated to us—in the hopes that the users of 
steam engines in the numerous factories in Catalonia 


_will diseard them and have their machinery converted 


for electric driving. 
German, French, and Swiss firms are already getting 


orders for large electric motors to take the place of steam 
engines, and it is anticipated that a good many orders 
will come to this country. 








SUPERHEATER ENGINES FOR THE INDIAN 
STATE RAILWAYS. 


On this page and on page 386 we illustrate five different 
types of locomotives which the Vulcan Foundry, Limited, 
of Newton-le-Willows, Lancs., has recently built for 
service on the Indian State Railways. These engines are 
of particular interest in that they are the first superheater 
locomotives to be used on the system named. 

The following particulars are common to all five types :— 











OUDH AND ROHILKUND RAILWAY 


The third engine has the following characteristics 


peculiar to itself : 
Cylinder valves . . 
Superheater 
Tubes : Number 
Heating surface 
On drivers 
Total engine and tender 
The fourth engine has the teliviniog characteristics 
peculiar to itself : 


Piston 
Phoenix 





Weight : 


90 ah 


Schmidt’s piston 


Cylinder valves .. “erg 
Schmidt’s 


Superheater 2 
Tubes : Number a 130 
Heating surface .. Ss o- ee 
Superheater smoke tubes : Number |. 18 
Outside diameter 5fin. 
.34 aq. ft. 


Heating surface 281 
On drivers . 49.6 tons 


Total, engine and tender. 89.35 tons 

In the case of the two engines fitted with Schmidt super- 
heaters, the superheating surface for the steam amounts 
to 218-4 square feet. 

The Oudh and Rohilkund engine illustrated on this page 
is for goods traffic, and is exactly similar to the Schmidt 
superheater goods engine illustrated on page 386. 


Weight : 
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RAILWAY MATTERS. 


A pOUBLE-LINE tunnel four miles long is to be driven 
through the Selkirk range between Calgary and Vancouver, 
on the Canadian Pacific Railway in British Columbia. 
This tunnel will eliminate the possibility of interruption 
from snow slides, which have given a good deal of trouble 
in the Rogers Pass on the existing line. It is proposed 
to work the trains through the tunnel by electricity. The 
cost is estimated at about £2,500,000. 


Aw interesting application of the turbine is to locomo- 
tive headlights. The arrangement comprises a small 
self-contained set mounted on the engine either above the 
poiler or on the tender. The light may be distinctly 
observed in a line of unobstructed vision for a distance of 


over a mile at night. According to a paper written by 
Mr. Edwin Drefus, turbine units of this description are 
sft. long and they develop 1 kilowatt when running at a 
speed of 4000 revolutions per minute. The steam pressure 


is 185 lb. per square inch. 

(COMPARATIVE vibration tests on reinforced concrete 
floors, and others built of steel framing with jack arches of 
brick work between the beams, have been carried out by 
the Paris and Orleans Railway. The floors were designed 
to support equal loads and were tested by dropping heavy 
weights on them and measuring the time and amplitude 
of the vibration. The results showed that the vibrations 
in the floors of steel and brick construction were about 
twenty times as great and lasted eleven times as long as 
those recorded for the reinforced concrete floors. 


Tie gradual deforestation of Australia is of economic 
importance to its railways. At a recent conference of the 
railway commissioners of the different States the subject 
was discussed, particularly as regards a future supply of 
sleepers. It was agreed that experiments with Steel 
sleepers now being conducted in Queensland and South 
Australia should be continued. The Victorian Railways 
will also be laying down a number at various points of the 
Bendigo line. There is some likelihood of a more exten- 
sive use of a purely metallic or a concrete sleeper in place 
of wood. 

An addition to tramway travelling facilities in the Black 
Country came into force on Wednesday, October 9th. As 
the result of negotiations between the Birmingham and 
Midland Tramways Joint Committee and Mr. Alfred Baker, 
general manager of the Birmingham Corporation Tram- 
ways, arrangements have been made to run a through 
service of cars at intervals of eight minutes between the 
Bull Stake, Darlaston, vié Wednesbury and West Brom- 
wich, to Colmore-row, Birmingham. Most of the cars 
will have covered tops, and it is intended torun only such 
cars if the service proves as popular as is anticipated. 


Tue Canadian Northern Railway has drawn up_ plans 
for the construction of termini in Vancouver. The plans 
involve filling in the major portion of False Creek east 
of the Main-street.bridge. Representatives of the company 
have formally applied to the city for a grant of the bed of 
False Creek. Two hundred acres will be reclaimed and 
the railway company if given the land, agrees to spend 
2} millions on improvements. The railway will enter 
by means of a four-mile tunnel and it is proposed to spend 
£400,000 on depot buildings. The line between New 
Westminster and Port Mann, which is about eighteen miles 
out, will be electrified permanently. 


A CONTEMPORARY states that it is reported from Paris 
that half-yearly meetings are to take place in future years 
in May and November between the representatives of the 
railways and the makers of locomotives, wagons, &c. On 
these occasions the managers of the railways are to intimate 
their probable requirements for the ensuing six or twelve 
months in locomotives, tenders, passenger coaches, goods, 
mail and luggage vans, &c., and at the same time are to 
state the periods for delivery. On their part the loco- 
motive and wagon builders are to give information as to 
the state of their order books, and to arrange for delivery 
in accordance with their productive capacity. 


SHort iy after the Central London Railway was opened 
practically all the cross-overs on it were changed to man- 
ganese steel. They have been in use for ten years, and there 
has been no necessity for renewing them. With ordinary 
steel the life, with the traffic which the Central London 
carries, would be only from three to six months. Taking 
the relative prices of ordinary steel and manganese steel 
cross-overs, the life of the latter in order to produce the 
same economy would require to be from three to four years. 
It is thus seen that manganese steel, which has already had 
a life of ten years, is by far the cheapest in the end, and 
obviates the trouble of continual renewal work. 


For shunting railway cars at its Cold Spring shops and 
for moving cars over unelectrified tracks in the shop build- 
Ings and across the turntable, the Milwaukee Electric 
Railway and Light Company has purchased a 7-ton battery 
locomotive. According to the Electrician this locomotive 
can attain a speed of about five miles per hour and can 
handle a loaded 22-ton truck. It is equipped with coup- 
lings suitable both for standard railway trucks and for 
tramears. The battery comprises forty-four Exide 
“ironclad ” cells, which supply energy to two double- 
geared traction type 80-volt motors through a controller 
at either end. An eight-hour charge provides sufficient 
energy to operate the locomotive for two or three weeks 
under its present schedule of duty. 


THE plan for the amalgamation of the Buenos Aires 
Great Southern Railway, Argentina, with the Buenos 
Aires Western Railways includes, according to the Rail- 
way Age Gazette, the construction of new lines from the 
east to the west so as to unite the trunk lines; the establish- 
ment of direct communication between La Plata and towns 
in the South, and the localities and lines in the West ; 
the construction of branches to unite the main line and 
bra nches so as to serve new zones in the province of Buenos 
Aires and to shorten distances, and the suppression of 
terminal charges for the transport of goods from the 
Buenos Aires Great Southern to the Buenos Aires Western 
and vice versa. The Minister of Public Works of the pro- 
vince has Suggested that the electrification of the line to 
La Plata should be one of the conditions to be imposed 
with the concession. 

















NOTES AND MEMORANDA. 


A NEw process of making artificial marble is, says the 
Builder, being employed by a Hessian firm. The old- 
fashioned artificial marbles were usually made of powdered 
stone, sand, and a bond—usually lime or cement, or a mix- 
ture of these. According to the new process, calcined 
limestone, such as is used for making lime mortar, is arti- 
ficially re-transformed into lime carbonate, and then 
artificially coloured to produce the desired patterned or 
veined effect. The calcined lime is subjected to the action 
of carbonic acid gas at about 110 deg. Cent., at which 
temperature a chemical combination takes place. No 
pressure is employed. The necessary carbonic acid gas 
is obtained from lime kilns, breweries, or other cheap 
sources, : 


Amoncst the works of the electro-chemical industry 
that have been established lately is the Bayerische Stick- 
stoffwerke A.G. Miinchen—the Bavarian Nitrogen Works, 
Limited. This is the first establishment of its kind in 
Bavaria. The works have been built at Trostberg on the 
banks of the river Alz, and have been in full working order 
since January Ist. The Bavarian Government granted 
to the company a concession of the water power to the 
extent of 12,000 horse-power, and this- has already been 
fully exploited. Owing to improved methods of manu- 
facture and to a favourable flow of water, the daily pro- 
duction amounted during 1911 to about an average of 
60 to 70 tons of nitrogen—20 to 22 per cent.—and 10 to 
20 tons of sulphuric ammonia. But even with this large 
production it is impossible to meet the existing and 
continually increasing demand, and the company intends 
to enlarge its operations considerably, and for this purpose 
to utilise the water power of the Lower Alz which has, 
up to now, not been turned to account. 





A CORRESPONDENT of the Electrical Review points out 
that there are two ways of making a valve. The one is to 
make it with a left-hand thread on its spindle so that it 
closes when turned clockwise, the same as an ordinary 
household tap, the closing of which is done by that way of 
turning which employs the more powerful action of the 
hand. In the other valve the spindle is right-handed and 
the valve closes by turning the wheel counter clockwise. 
Now both these valves appear exactly alike, and both are 
often made without any indication on their wheels or 
elsewhere that there is any particular direction in which 
they ought to be turned for opening or closing. If valves 
of one kind get mixed on a job with valves of the other 
variety the results may be extremely dangerous. But 
for a safety valve on a water main such a mix-up would 
recently have caused very serious damage. Such valves 
should carry a plain “open” and “shut” indication. 
That there should be two varieties seems foolish. What 
reason can be shown for such lack of compliance with stand- 
ard design? Some firms even make both kinds and yet 
provide no outward sign of the internal trap ever waiting 
for an opportunity to ensnare the unwary. This, the 
writer contends, is one of the things that might well form 
subject matter for the Engineering Standards Committee, 
for it is a far worse fault than mere difference of dimension. 


ITaty’s expenses in the war with Turkey are not so 
heavy as is usually believed. The sums voted to the War- 
office for the four months of May to August were 123 
million franes which brought the total sum since the beginning 
of hostilities up to 331 million, while during the same 
period 28 million were made over to the Admiralty, 
representing a total of 72 million since last September. 
The grand total expended up to August 31st is therefore 
403 million franes, and, as from September 25th, 1911, 
to the above date 341 days have elapsed, it will be seen 
that the medium expenditure has been at the rate of 
1,182,000f. per diem. The present cost of the war is 
however, considerably less than this sum, which is swelled 
by the large amounts spent in the first weeks on transport, 
ammunition, and victualling. Of the above 403 million, 
324 million go to the account of the 1911-12 budget, 
the remaining 79 million belonging to that of 1912-13. 
The surpluses of the budgets before 1911-12, amounting 
to 57 million, and the surplus of the present year, calcu- 
lated at a minimum of 65 million, will contribute 122 
million towards the sum required. The difference, which 
up to the end of August amounts to 281 million franes, 
will be provided, under the law of March 28th, 1912, out 
of the surpluses of the next six years. Italy is, in fact, 
still perfectly able to carry on the war for some time 
without having recourse to a loan or raising taxation. 


THE total mileage of railways electrically operated 
in Canada on June 30th, 1911, was 1224 miles. The num- 
ber of miles added during the year ended June 30th, 1911, 
was 175. The total number of electric light companies 
operating in 1911 is given as 418, of which 228 are in 
Ontario. The number of lamps used is 23,530 arcs and 
3,736,160 incandescents. The amount of electrical energy 
produced for export and for home consumption under the 
authority of the Electricity and Fluid Exportation Act 
for the year ended March 31st, 1911, was 793,162,316 units, 
the largest producer being the Ontario Power Company, 
of Niagara Falls, with 325,969,900 units. The total 
number of telephone companies on the same date was 537. 
The total number of miles of wire is given as 687,728, 
made up of 576,713 urban and 111,015 rural.. The number 
of telephones in use was 302,759. The number of miles 
of telegraph land lines operated by the Dominion Govern- 
ment is 8150 and of cable 256 miles. The numbers of 
miles of land lines operated by the various provinces are :— 
Newfoundland, 14; Nova Scotia, 766; New Brunswick, 
78; Quebec, 2120; Ontario, 28; North-West Provinces, 
1376 ; British Columbia, 1156 ; Yukon, 2612. In addition 
to the Government lines, there are nine companies operat- 
ing as follows :—The Great North-Western Telegraph 
Company, 10,726 miles of line and 50,568 miles of wire ; 
the Canadian Pacific Railway Company, 13,386 miles of 
line, comprising 87,703 miles of wire ; the Western Union, 
2598 miles of line and 11,599 miles of wire; the Temis- 
kaming and Northern Ontario Railway, 294 miles and 
3299 miles respectively ; the Algoma Central Railway, 
214 and 517 miles ;. the Grand Trunk Pacific Railway, 
1963 and 6004 miles; the North American Telegraph 
Company, 44 and 783 miles; the Canadian Northern 
Railway Company, 4367 and 13,073 miles ; and the Trans- 
continental Railway, 313 miles of line. 





MISCELLANEA. 


Ir is reported that the London County Council has 
applied to the Board of Trade for permission to make 
experiments with petrol-electric omnibuses on a route 
extending from the Woolwich Free Ferry to Abbey Wood. 
It is proposed to make the tests as exhaustive as possible. 


IcELAND possesses a large amount of waterfall power. 
Quite recently a French syndicate purchased a consider- 
able extent of ground in the neighbourhood of Thorlaks- 
haven, as well as several large waterfalls situated in the 
mountain regions in the interior. It is stated that the 
falls will be able to furnish as much as 200,000 horse- 
power. 

THE pay-as-you-leave car, put into operation by the 
Cleveland (Ohio) Railway, has been withdrawn after a 
trial of several months. While loading such a car is 
expeditious, it was found that unloading was very slow, 
and that on the whole the disadvantages more than offset 
the advantages. The fare box will now be placed in the 
rear of the car, and the car will hereafter be operated in 
same way as the pay-as-you-enter cars. 


ACCORDING to a vote taken among a thousand prominent 
men of science throughout the world by a popular Chicago 
magazine, wireless telegraphy is considered the greatest 
of the seven wonders of the modern world. The following 
list shows the order of importance of the seven achieve- 
ments which are considered the most wonderful: 1, wire- 
less; 2, the telephone; 3, the aeroplane; 4, radium ; 
5, antiseptics and anti-toxins; 6, spectrum analysis ; 
7, X-rays. 

SrtncE 1903 the output of fluorspar in the United King- 
dom has exceeded 10,000 tons annually. According to 
the official report issued by the Home-office in 1911, there 
were 55,000 tons produced, valued at between 7s. and 8s. 
a ton. Comparing the 1910 output with the imports of 
fluorspar into the United States, and considering that the 
latter are derived almost wholly from this country, it 1s 
evident that nearly 62 per cent. of the British production 
was shipped to the United States in 1910. Minor quanti- 
ties are exported to the Continent and to Canada, and from 
17 to 25 per cent. of the output is used at home. 


ALTERATIONS involving an expenditure of about a 
quarter of a million sterling and the closing up of the 
western entrance are, says a contemporary, to be carried 
out by the Admiralty at Dover Harbour. The harbour 
cost three and a half millions and is formed by two long 
piers running out from the shore, with a breakwater of 
masonry stretching across. There are, however, openings 
at either end of the breakwater, the effect of which is that 
a very strong current runs through the harbour. The inset 
of water brings large quantities of sand and mud into the 
harbour, necessitating the constant employment of a 
dredging plant, at an outlay for dredging averaging over 
£1000 a week. 

Tue British Consul at Zurich, in his report for the year 
1911, remarks that the electrical industry in Switzerland, 
which is already highly developed, has undoubtedly a 
great future before it. The cost of the application of 
electricity in Switzerland is less than in other European 
countries, and in almost all the towns and in a large 
number of villages it is used not only for lighting purposes, 
but also for motive power. This is one of the reasons why 
the Swiss industries are able to combat foreign competi- 
tion. The Commission appointed to inquire into the 
electrification of the Federal Railways has calculated that 
the horse-power for every twenty-four hours necessary for 
electric traction on a normal gauge would be 100,000 in 
winter and 125,000 in summer. As the horse-power in the 
country, which is still unused at the present moment, 
amounts to over 500,000, only one-quarter of the hydraulic 
power in Switzerland would be necessary for the electrifica- 
tion of the entire network of the Federal Railways. 


As a result of surveys made under the direction of 
the Victorian Water Commission, it has been decided to 
recommend the construction of a large weir at Tabilk, on 
the Goulburn River, as the first portion of a large conserva- 
tion scheme which will eventually provide for the utilisa-_ 
tion of the whole of the available waters of that river. 
Besides the proposed erection of the weir at Tabilk, a few 
miles north of Seymour, the scheme provides for the con- 
struction of a reservoir at Reedy Lake, further north, 
which is to be fed by a channel from Tabilk, and also for 
the enlargement of the Waranga Basin by raising the dam 
20ft. higher. The Tabilk reservoir will give a storage 
capacity of 250,000 acre-feet of water, the Reedy Lake 
reservoir a capacity of 200,000 acre-feet, and the Waranga 
Basin extension an increased capacity of 300,000 acre-feet ; 
the existing Goulburn and Waranga storage represents 
220,000 acre-feet. The scheme, although decided upon by 
the Water Commission, has not yet been approved by the 
Cabinet, but it is expected that an official announcement 
on the subject will be made at an early date. 


In the electrical department of the rubber industry con- 
siderable progress has been made in Japan. According 
to African Engineering, the mills that exist have more 
capital than the majority of the mechanical rubber fac- 
tories, the copper mine owners being connected with all 
the insulated wire mills, either as owners or as suppliers 
of the raw material. Inthe latter case they assist the 
mills by allowing credit on the sale of bare wire. The 
immediate future of the rubber industry is very much more 
promising in this branch of manufacture than in the 
mechanical branch. The one difficulty with which the 
mills have to contend is the lack of experienced technical 
men. They have up-to-date machinery, but the industry 
is so young in Japan that there are no native-trained 
rubber chemists. The difficulty will doubtless disappear 
as time enables the technical men to acquire their expe- 
rience, but many costly mistakes have been made. The 
manufacture of insulated wire has already had its influence 
in checking the import of European rubber-covered wire, 
and in addition to this manufacture three of the largest 
mills have put down plants for making lead-covered tele- 
phone and high-tension cables. Although this is hardly 
directly connected with the rubber industry, the fact that 
mills have branched out in this direction merits attention, 
as having a bearing on the future importation of high 
tension cables from abroad. 
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German Motor Progress. 


WE believe we are correct in saying that there are 
only two German owned motor ships of any size afloat 
at the present moment. One, the Christian X, of 
which both the hull and engines were built in Den- 
mark, was purchased by the Hamburg-American 
Company; the other, the Monte Penedo, had her 
hull built in Germany and her engines in Switzerland. 
We believe we are equally correct in saying that there 
is not a single large ship afloat of which both hull and 
engines have been built in Germany, ignoring such craft 
as submarines, &c. There are, on the other hand, three 
fairly large motor ships, the Jutlandia, the Fordonian, 
and the Eavestone, of which both hull and engines have 
been built in Great Britain and which are now on 
active service. A bare statement of these facts alone 
might lead to the supposition that we in this country 
are ahead of our Continental friends in the building 
of motors for marine work. We think, however, 
that a more intimate knowledge of all that has actually 
been done in the respective countries would lead to 
quite a different conclusion as to the actual relative 
state of progress. As far as work under construction 
in this country is concerned, apart from the three ships 
already mentioned, as being actually in commission, 
the largest engine yet commenced is a 6000 horse- 
power six-cylinder two-cycle single-acting engine 
which Vickers have on order for a British cruiser. 
Thornycroft’s are building a six-cylinder two-cycle 
1000 horse-power engine for a destroyer, and Doxfords 
and Workman Clarks are experimenting on single-cylin- 
der engines of their own design. Of these the 6000-H.P. 
engine is at present very much in the air, having only 
reached the stage of single-cylinder experiment, and 
the others have not yet reached the trial trip period. 
Apart from the thorough investigation of Continental 
practice which the above-mentioned and other firms 
| have undertaken, and the licences which they have 
taken out, this sums up fairly accurately the position 
| over here, although Vickers have undoubtedly accu- 
| mulated a lot of valuable information from their 
| experience with the submarine engines already built 

by them. 

A good idea of what has already been done in 
| Germany may be obtained from the articles, of 

which we print the first to-day, recording a tour 
of inspection of the big German works, and it 
| will be seen that the amount of progress there is not 
| only greater but is based upon a great deal more solid 
| foundation. There we found that Krupps, who have 

been studying the Diesel engine problem since 1899, 
have completed and tried one six-cylinder engine of 








way, while another pair of 1750 brake horse- -power 
|each already have their framework partly erected. 
There are, besides, many smaller sizes. Above 
all, some three years ago they built a_ single- 
cylinder double-acting engine of 2000 brake horse- 
power, and put it through an exhaustive series 
of experiments which proved so satisfactory that 
the firm is now ready to accept an order under 
guarantee for a set of double-acting engines of 8000 
brake horse-power on a single shaft. Blohm and Voss 
have had sixteen months of constant experimenting 
with a three-cylinder double-acting engine of 1000 
brake horse-power, which has given them sufficient 
information to commence with perfect confidence 
the construction of other sets of the same power 
embodying the results of their experience ; they are 
also building a single-acting set of 1350 brake horse- 
power. The M.A.N., whose total experience goes 
back over fifteen years, has also had fifteen months 
on a double-acting engine of 1000 brake horse-power, 
and considerable experience, the amount of which 
we can only guess, with what has always been reported 
to be a three-cylinder double-acting engine of 6000 
brake horse-power. From all we can learn, builders 
over here have entirely fought shy of even experi- 





| 





menting with the double-acting engine, which at the 
moment appears to be the only motor in which the 
maximum horse-powers necessary for naval purposes 
can be obtained. Further down the scale, if we may 
be allowed to put it so, the Reiherstieg Company has 
built an engine of 1800 brake horse-power, Tecklen- 
borg one of 1500 brake horse-power; Frerichs are 
building a pair of 1200 brake horse-power each, after 
good experience on smaller powers, and the Weser 
Yard is building two of 800 brake horsé-power each, 
as well as some smaller sizes. The fundamental 
difference appears to us to be that whereas with the 
single exception of Vickers Limited, the three marine 
engines built in this country and actually at work are 
the first motors constructed by their respective 
builders—and that under the instruction of their 
licensors—apart from a single-cylinder experimental 
engine, which in one case was run for a few months 
while the other engine was actually under construc- 
tion, some, at all events, of the German firms have the 
inestimable advantage of twelve to fifteen years’ 
experience of building Diesel engines behind them, 
so that the construction of an engine of 1500 
horse-power has nothing experimental about it. 
As we have stated before, the art of constructing 
big Diesel engines cannot be learned in a day. 
Thus the Germans are apparently ahead of us in 
the accumulation of experience and experimental 
data. In three other directions we think, too, that 
they have a very great lead. They have obtained 
a greater horse-power per cylinder ; they have greater 
experience of the double-acting engine ; and they have 
successfully used tar and similar oils as fuel. 
Although our official information with regard to the 
total horse-power which has actually been obtained per 
cylinder is a little vague, we are able by piecing 
together various facts which have come to our know- 
ledge to arrive at what we think is very near the exact 
truth. Officially we know that one firm will guarantee 
8000 horse-power on a single shaft, but officially we 
do not know how many cylinders are required for 
that power. Officially we equally well know that that 
firm has carried out experiments on a 2000 horse- 
power double-acting cylinder and that those experi- 
ments were successful. We may therefore fairly 
presume that the 8000 horse-power would be obtained 
from four double-acting cylinders. We know, too, 
unofficially that one or two firms have already built 
and run an engine consisting of a number of cylinders, 
each of which | gives 2000 horse- -power, and that such 
engines are intended for the German Navy. Then, 
too, rumours are afloat, not as far as we can find 
wholly without foundation, to the effect that the 
German Admiralty has already ordered a cruiser of 
about 5000 tons which is to be fitted with motors of 
sufficient power to give her a speed of 25 knots. 
Judging, then, from the ships in our own Navy she will 
have to be fitted with engines of a total of about 
24,000 shaft horse-power. Putting two and two 
together, again we think we are perfectly justified in 
saying that the German Navy has now on order a 
cruiser which will have twin-screw Diesel engines 
consisting of two sets of six-cylinder double-acting 
engines each set giving 12,000 horse-power, that is 
to say, 2000 horse-power per cylinder. Equally we 
think we are justified in saying that these engines are 
not merely a design which will be evolved by the 
addition of five more cylinders to an already existing 
experimental one-cylinder engine. There isno doubt 
that 6000 horse-power has already been obtained on 
three cranks, but we cannot say with equal certainty 
that a 12,000 horse-power six-crank engine has already 
been built. By the side of this the Vickers’ 6000 horse- 


| 1150 brake horse-power, a second being well under | power which is to be obtained in due time from six 


cranks looks very small ; twelve cylinders inarow do not 
appeal to us as a matter of practical marine engineer- 
ing. We feel that the present moment is a particularly 
appropriate one for laying special stress upon the 
facts which have come to our knowledge and the 
deductions we confidently make therefrom, in view 
of the Royal Commission on Fuel and Engines which 
is now sitting. Though doubtless the members of 
that Commission are perfectly well aware of the 
information given above, it is just as well that the 
man in the street should know it too, so that the 
actual facts with regard to the state of progress 
in this country for naval purposes may be in no 
doubt. We write thus with no idea of depreciating 
what has already been done in this country, but rather 
with the feeling of the urgent necessity that we, here, 
should keep pace with what is being done by our 
possible rivals. 


Sound Rails. 


On the Great Northern railway of America there 
were in three recent months two thousand seven 
hundred and sixty rail failures, of which no less 
than nine hundred and thirty-six were due to defective 
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material. The Great Northern is not exceptional 
amongst American railroads. They all suffer from 
rail failures to an extent unknown in Europe, and for 
many years a crusade has been carried on against 
the companies, but so far, as the figures given above 
prove, with little or no success. The companies 
aver that they are not responsible, since they use a 
specification which leaves nothing to be desired. 
The makers, on their side, assert that they work to 
the specification put before them both as to material 
and methods of manufacture, and that all the rails 
are subjected to standard tests. If we were content 
to accept the statements of both parties then we 
should be forced to the conclusion that the knowledge 
of steel rail making is so incomplete that breakages 
cannot be avoided. Fortunately for the reputation 
of metallurgists there is every reason to believe 
that the statement of neither one party nor the other 
can pass unchallenged. Take the case of the railway 
companies. They employ a_ specification which 
admits the use of acid Bessemer steel, and there is an 
ever increasing body of opinion that acid Bessemer 
steel does not make the best rail. Even the Americans 
themselves, as Mr. Puppe pointed out in his paper 
at Leeds, are taking to the open-hearth for rail steel. 
Then, again, they adhere to a weight of rail which 
has not progressed with increased axle loads and 
augmented traffic, and they use a section, the flat- 
bottomed rail, which on account of the stresses set 
up in rolling is probably not as well suited for the 
extremes of temperature met with in America as a 
bull-head section would be. On the makers’ side, 
there is more than abundant evidence to show that 
insufficient care is taken in following the specification. 
In a recent report, for example, it was found that the 
carbon in a broken rail varied by no less than one 
hundred per cent., according to the position from 
which the sample was cut. Moreover, as the figures 
quoted above prove, defects, due in many cases to 
segregation, exist in a large proportion of rails. 
That these defects can be avoided is evidenced by 
the rareness with which they are found in European 
rails; whilst that they might, on the other hand, 
be discovered by cross breaking tests or by a more 
careful finishing of the ends of the rails—polishing 
or milling the surfaces for examination—cannot be 
doubted. Hence, with all allowances for the severe 
climatic conditions, we do not hesitate to assert that 
rail breakages in America might be reduced to the 
low level of Europe. That the road bed would have 
to be brought up to the level of European practice 
goes without saying. As long as the road is bad as 
it still is in many parts of America, the rail is sub- 
jected to unfair stresses and even the best rails will 
occasionally fail. 


It is a fact, not without significance, that so much 
attention was paid directly and indirectly to this 
subject at the meetings of the Iron and Steel Institute 
which closed last week. There were three papers 
on ingots and another of which a large portion was 
devoted to the question of the prouuction of rails in 
America. Moreover, one of the papers led to a 
brief description of a new process for the manu- 
facture of sound ingots which meets with the hearty 
approval of so great an authority as Mr. Stead. 
The defect of all ingots is segregation. The centre 
portion is never quite the same as the exterior portions. 
The defect is most serious at the top where a pipe 
is formed, and is least at the bottom. By a very 
remarkable and elegant method Sir Robert Hadfield 
succeeds in showing the segregation occularly. All 
he does is to pour a little molten copper into the hollow 
at the summit of the ingot before complete solidi- 
fication has taken place. The copper works right 
down through the loosely packed crystals at the 
centre for an astonishing distance. Sir Robert has 
also devised and employed a method of preventing 
or reducing the defect which the copper test reveals. 
He maintains the top part of the ingot at a high 
temperature for a considerable time after teeming 
by burning charcoal in an air blast, only separated 
from the ingot by a thin layer of slag. The amount 
of the ingot that has to be discarded owing to piping 
is by this method greatly reduced. Dr. Goldschmidt 
goes about reaching the same end in a rather different 
way. He plunges a canister of thermit into the 
heart of the molten ingot. The process, which gained 
the high praise of Mr. Stead, has been developed by 
Mr. Talbot at Cargo Fleet. For full details we must 
await a paper from the inventor himself. Broadly 
speaking, the whole process is nothing more than 
passing the ingot through rolls before the interior 
is set. The result, as shown by photographs ex- 
“ hibited by Mr. Stead, is remarkable. The segrega- 
tion no longer remains at the centre, but is driven into 
a ring, in mean diameter, say, about half the diameter 
of the rolled ingot. The segregation is, if we may so 


express it, in consequence of its largeness, weak. 





It is highly reticulated by the occurrence of cracks, 
and through these cracks multitudes of bands of the 
soundest metal pass, joining the interior and exterior 
masses. If we imagine the ingot as a reinforced 
concrete pile, then the best steel is the concrete, 
whilst the segregation is a long cylinder of expanded 
metal, through the interstices of which there is un- 
interrupted union. When such an ingot is rolled out 
there is no definite line of segregation such as may be 
found in rails, for instance, rolled from ingots with 
insufficient discard. The inferiority is distributed 
throughout the whole section and the reduction in 
strength is negligibly small. In the fluid pressed 
steel of Whitworth a similar phenomenon takes place 
but there the segregation occurs at the top where it 
is removed either by cropping or trepanning. All 
these methods are still on trial, and it would be unwise 
to conclude hurriedly that they all, or any one of them, 
can cure the evil, but it may at least be said that 
they encourage the liveliest hopes. 

Probably there will always be some difference of 
opinion as to the influence of segregation on the 
soundness of rails. It is only a few years since 
Campbell wrote, “* Notwithstanding that no attempt 
has been made to remove any segregated portion of 
the ingot, there have been very few, if any, failures 
of rails which can be ascribed to the liquation of the 
metalloids. Some rails have been laminated, some 
have shown hard spots due to insufficient mixing 
of the re-carboniser, some have been too high in 
phosphorus, carbon or manganese, some have been 
overheated, and many more have been broken from 
lack of a proper road bed, but segregation has never 
taken definite shape in the rail manufacture.” If 
these views of their eminent compatriot are generally 
held by Americans it is not unnatural that the rail 
makers of the United States discard less than the 
British makers consider necessary. Here, there has 
been less disinclination to discuss openly the causes 
of segregation and little doubt has been held of its 
iniquities. There has never been much question that 
it was injurious to rails as to other forms of manu- 
factured steel, and means of getting rid of it have 
always received consideration. It is this fact that 
has led to the notable work recorded at the Iron and 
Steel Institute, work which we cannot doubt will 
lead ultimately to the defeat of the evil and to the 
ultimate advantage of steel makers, and incidentally 
of steel users, all over the world. 


Competition in Agricultural Machinery. 


THE desirability of making greater efforts to 
promote the export trade in agricultural machinery 
and implements with the oversea Dominions has 
recently been further impressed upon the attention 
of British makers and exporters in two or three 
directions. In the first place, endeavours in this 
respect have been made by the British Trade Com- 
missioner for South Africa in connection with his 
visit to this country to confer with manufacturers 
interested in South African trade; secondly, by 
Lord Selborne on the occasion of the opening 
of the Machinery Exhibition at Olympia; and in 
the third place by the British Trade Commissioner for 
Australia in his annual report for 1911, which was 
recently published, simultaneously with the report for 
South Africa for the same year. Sir R. Sothern 
Holland, the Commissioner for South Africa, in the 
course of an interview, referred to the growth of the 
imports of agricultural requirements into the Union 
since 1907, and stated that farmers are now using 
a better class of machinery and implements, even 
the back veldt farmers having been induced to move 
by the active and fostering measures introduced by 
the Union Government. The Commissioner expressed 
regret that British firms engaged in certain specific 
trades—agricultural and dairy implements and some 
of the hardware branches—were not as vigorous as 
they might be. In the agricultural trades the United 
States, Sweden, Germany and Canada are all doing 
the utmost to secure business, and whilst admitting 
that some British firms are equally active, the Com- 
missioner stated that many others required waking up. 
Lord Selborne, who spoke from the experience gained 
during his tenure of office in South Africa, was 
equally emphatic, inasmuch as he declared it to have 
been a source of mortification to find that almost all 
the agricultural machinery in use in that great 
industry was of United States and Canadian con- 
struction. Until recently the agricultural market 
in South Africa had not been very large, but our 
machinery rivals in the United States and Canada, 
the noble lord remarked, had taken into consideration 
the market which existed and had also adopted 
measures to secure the market that was in prospect. 
In the circumstances, Lord Selborne suggested ‘‘ that 
the nursing of prospective markets was a study and 





a field well worthy of the statesmanship of our 
manufacturers.” No doubt in making this proposal 
the noble lord was speaking generally, as he cannot 
be unaware of the fact that the promotion of the 
export trade in possible markets is by no means 
neglected by a number of engineering firms in this 
country. 

A reference to the Board of Trade returns for the 


past three years shows a moderate expansion in the 
value of the total exports of agricultural machinery 


and implements, and there is no question that the 
development would have been of considerably greater 
extent if it had not been for the activity of foreign 
competition in various directions, which in some 
countries is supported by trading banks or large 
financial corporations. In 1909 our exports of 
agricultural machinery amounted to £2,271,000, in 
1910 the value advanced to £2,687,000, and in !911 
it increased to £2,740,000. Let us, however, take 
South Africa into consideration on its own account 
and ascertain whether it is absolutely correct that 
almost all the agricultural machinery in use there, 
as is alleged, is of American manufacture. According 
to the British Trade Commissioner’s report, agricul- 
tural machinery and implements were imported into 
the Union of the value of £589,000 in 1910, and 
£619,000 in 1911. The Board of Trade returns 
indicate that our exports to South Africa in this 
group rose from £59,000 in 1909 to £110,000 in 1910 
and £111,000 in 1911, and the share of British firms 
in the total import trade of South Africa in agricul- 
tural machinery and implements works out at 
18.7 per cent. in 1910 and 17.9 per cent. in III. 
Certainly these percentages are capable of consideralle 
improvement, but at the same time they demonstrate 
that our share in the total trade is by no means 
insignificant. It is perhaps somewhat unfortunate 
that the report of the Trade Commissioner, amplitied 
as it has been by the statements made in the course 
of the recent interview, throws no light on the question 
of the organisation of foreign competition in South 
Africa, because the preponderance of this rivalry 
in agricultural machinery must be largely due to 
successful propaganda and organisation in that 
country. We mention this point not for the purpose 
of drawing invidious comparisons, but because the 
same sources of competition are encountered in 
Australia and South America, and the explanations 
given with regard to Australia are probably also applic- 
able, to a more or less extent, to South Africa and 
other markets where agricultural machinery and 
implements find an extensive sale. 

It may, perhaps, surprise many people to learn 
that the British share in the trade in agricultural 
machinery and implements in Australia is even less 
than that in the case of South Africa. The report 
for 1911 of Mr. C. Hamilton Wickes, British Trade 
Commissioner, only gives statistics down to the end 
of 1910, although their belated appearance is more 
than counterbalanced and is probably explained by 
the great value of the details. It is well, first, to 
state that the British participation in the entire 
imports of all classes of machinery and machines into 
Australia in 1910 was £1,638,000, or 48.56 per cent., 
as compared with £1,758,000 and 58.26 per cent. 
in 1909, whilst that of the United States was 
£1,075,000 and 31.88 per cent. and £808,000 and 
26.75 per cent. in the two years respectively. But 
the share of Great Britain in agricultural machinery 
and implements alone in 1910 is the lowest among 
all classes of machinery. It amounted to £104,000, 
or 14.1 per cent., as contrasted with £262,000 and 
35.5 per cent. in the case of the United States, and 
£258,000 and 35 per cent. in that of Cariada. The 
opinion generally expressed in Australia is that the 
British manufacturer does not supply according to 
the requirements of the market. Whatever truth 
there may be in this criticism, the British Trade 
Commissioner states that it is certainly true that such 
British firms as are represented in Australia, either 
by their own office or otherwise, appear in selling 
to follow the line of least resistance, and neglect the 
pushing of their agricultural implements. On the 
other hand, ‘a Canadian and an American manu- 
facturer think it worth their while to have huge 
establishments for the sale of their manufactures 
in the agricultural line, officered by an experienced 
and thoroughly capable staff, and to employ each of 
them, it is understood, over a hundred experts who 
demonstrate their manufactures in Australia.” Ii 
the enumerated staff is not over-stated, we have a 
possible explanation of the preponderance of American 
makers in the Australian market, although British 
exports to that destination have risen from £70,000 
in 1909 to £120,000 in 1911, as shown by the Board 
of Trade returns. It naturally follows that with a 
large staff distributed over the country and the stock- 
ing of spare parts, it is possible for the representatives 
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of the sellers to carry out repairs for their customers 
within a comparatively short period. At any rate, 
this practice is followed by United States firms with 
vreat success in South America, where British exports 
of agricultural machinery and implements, after 
rising from £500,000 in 1909 to £573,000 in 1910, 
declined to £426,000 last year. It is quite obvious 
that British makers will have to consider the question 
of strengthening their foreign representation by an 
improved and enlarged organisation if they seriously 
intend to make energetic efforts to meet the growing 
competition of certain other countries. 





IRON AND STEEL INSTITUTE. 
No, IL* 


THERE was an excellent attendance when the 
Conference was resumed on October 2nd in the Hall 
ot the Philosophical and Literary Society, Leeds, 
Mr. Arthur Cooper, President, again occupying the 
chair. 

The first papers taken were those by Mr. F. W. Paul 
on “The Manufacture of Open-hearth Steel, with 
reference to Improvement in Yield,” and by Mr. P. 
Longmuir and Mr. W. H. Robinson on “‘ Steel Work 
Yield,” the two papers, of which abstracts are given 
below, being taken together for the purposes of 
joint discussion. 


THE MANUFACTURE OF OPEN-HEARTH STEEL. 
Charging.—Instead of the pig iron being charged in one 


continuous operation, only a small fraction is taken, about 
5 to 10 per cent., and brought to a molten state, and thereafter 
the subsequent additions of pig iron are charged into this initial 


bath of molten metal, which is maintained in liquid form sub- 
stantially during the entire period of charging. After the pig 
iron is all charged, and the silicon sufficiently removed to permit 
of superheating the metal without loss, or after the metal has 
been brought to the boil, the steel scrap is charged in such incre- 
ments and at such rate as is commensurate with the heating 
capabilities of the furnace maintaining the bath in liquid form. 
As regards the use of molten pig iron in basic or acid furnaces, 
this method of dealing with fractions of the charge pari passu, 
with additions of iron oxide, permits of the elimination of silicon 
at low temperature, and so avoids the fluxing of the banks, and 
thus affords, in the basic process especially, means of working 
with low sulphur pig iron, and greater latitude as regards con- 
tents of silicon. 

Melting.—The heat of the flame is in direct contact with each 
successive addition of pig iron and scrap floating on the surface, 
consequently the gas and air can be maintained at their maxi- 
mum, and the temperature of the furnace and metal regulated 
by the rate at which cold material is fed into the furnace. The 
pig iron and scrap floating in a molten bath of metal with a 
protective coating of slag are protected from the oxidising 
atmosphere of the furnace. Less waste ensues, and the yield 
is increased. . 

Elimination of silicon.—Another important feature of this 
method is the practical means of arranging the most suitable 
conditions for removal of silicon, and obtaining its equivalent 
reduction of iron from iron ore without diminishing the number 
of charges per week. 

Having pointed out the practical disadvantages 
attending the elimination of silicon at high tempera- 
ture, the author then explained in detail the conditions 
of its removal in the proposed new method :— 


During the additions of pig iron as described under heading 
(Charging), oxide of iron is added in sufficient quantity to 
eliminate the silicon. By this means the melting stage and the 
silicon elimination stage are merged into one. It was pointed 
out under heading (Melting) that the temperature of the furnace 
and the metal could be regulated by the rate at which cold pig 
iron was added ; that is to say, advantage can be taken of the 
furnace working at full speed and having the means of prevent, 
ing the temperature of the metal rising very little above its 
normal melting point. The elimination of silicon is carried on 
concurrently with melting, that is, for a period of six hours 
or more with the metal at low temperature, therefore the scour- 
ing action on the banks is considerably diminished. 

_ This new method of bringing each successive addition of pig 
iron, which is melted whilst floating in contact with the oxide 


of iron in the slag, is a near approach on a practical scale to 
the ideal of bringing in close contact each molecule of silicon 
and oxide of iron, so that by the time the pig iron is all charged 


the silicon has been more or less eliminated under the most 
favourable conditions, viz., intimate contact of the pig iron 
and the oxide of iron in the slag, the temperature of both being 
under such perfect control that the reaction takes place without 
any emission of brown smoke. In the proposed new method, 
the ideal object aimed at is that the silicon should be more or 
less completely eliminated by the time the pig iron is all charged, 
or previous to charging the steel scrap. Such metal, that is 
containing little silicon, can be superheated until the tempera- 
ture suffices for the reaction of the oxide of iron from the ore 
and the carbon in the metal, and the charge would come to the 
boil, provided the slag contained sufficient oxide of iron. 
_ The following are the important features of these proposals 
in method of working, which have been definitely confirmed by 
actual practice in 70-ton furnaces :—(1) A very decided increase 
of yield. (2) The practicability of superheating the desilicon- 
ised metal to such an extent as to permit of cold steel scrap being 
charged into the bath of metal without partly setting it, and 
without delay or waste. (3) That charges of all pig iron can 
be worked with considerable increase in yields compared with 
charges of pig iron and scrap, and with approximately the same 
number of charges per week. (4) The brickwork of the furnace 
Is not subjected to such extreme fluctuations of temperature. 
lhe free unobstructed passage of the flame is not so destructive 
to linings and roof as when the flame is deflected by striking 
against piled-up material in the furnace. (5) During the melt- 
ing stage and silicon removal at low temperature, the level of 
the metal in the furnace is continually altering, therefore the 
Scouring or fluxing action on the thin top part of the banks of 
the furnace as in ordinary practice is avoided, consequently 
there is less loss of time for repairs and less risk of breakouts, 
which are of greater importance in large furnaces. (6) The author 
has on a previous occasion referred to an investigation which 
showed that metallic iron was wasted to the extent of 25 ewt. 
a hour by passing up the chimney as brown oxide of iron 
a during the silicon removal stage. As this takes place for 
bik hours during every charge, and, say, 400 charges are worked 
ng year, there would be an equivalent of 1500 tons of oxide 
ha passing through the chambers per year. Part of this 
ao a and is deposited in the gas and air chambers, to which 
a ‘lity referred on page 7. _ It can readily be conceived that the 
‘lity to prevent the oxide of iron fumes being formed will 
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probably result in the life of the chambers being increased to as 
long again. 


STEEL WORK YIELD.* 


Srupies of production have as an ultimate object increased 
efficiency. In some cases efficiency is judged by quantities, 
in others by quality of product. Irrespective of the point 
of view, before any alterations in method are tried, cut-and- 
dried data as to existing practice should be obtained. With 
this end in view a very close study has been made of the condi- 
tions of production in a steel works engaged on products of high 
quality and wide variety. : 

Although the full results of these studies cannot be given, 
a summary of them will probably prove of interest. For this 
purpose a complete working year has been selected, and the 
results obtained week by week from the more typical depart- 
ments are given. 

Metallic yield.—The yield of a process is here taken as includ- 
ing all metallic products. Scrap—that is, runners and defectives 

—are differentiated later. The yield figure obtained is calcu- 
lated from the metallic portion of the charge ; thus in the case 
of the open-hearth steel, ore and scale are not counted as 
portions of the metallic charge. The data from this source are 
given in a long table, and the figures there shown when averaged 
give the following values :— 


Weekly Yield and Loss per cent. as Averaged from the Year's 


Working. 
Type of steel. Yield. Loss. 
Per cent. Per cent 
Bessemer os an Sek. 11.19 
Open-hearth basic St 4.65 
Open-hearth acic 9.08 13-22 Seow 
Crucible .. .. ee .3 . 1.19 


Higher yields than these have been published. However, 
it should be noted that the authors’ records do not represent 
selected runs, but the whole of a year’s working, and they there- 
fore give all varieties of condition as regards plant and its opera- 
tion. 

An analysis of the metallic product includes defective steel 
and scrap produced in the steel-making operations. The 
year’s working in this respect is summarised in another table, 
which, when averaged, as in the previous case, gives the following 
weekly values :— 


Weekly Defective and Scrap per cent. as Averaged from the Year's 


Working. 
Type of steel. Defective. Scrap. 
Per cent. Per cent. 
ee ae 0.26... J 4.06 
Open-hearth basic .. .. 0.24 .. .. 1.65 
Open-hearth acic are ge 
CR, as ee cco) oe) UO 14.93 


Defective and scrap are self-evident terms. Certain fluctua- 
tions are shown in the weekly returns, and it should be noted 
that the volume of scrap is very largely determined by the 
type of ingot and the method of casting, conditions subject 
to variation according to the type of work in hand. All crucible 
ingots are topped down to approximately lin. below the bottom 
of the pipe before passing forward to the mills. The low 
percentage of scrap in this case is due to the use of white-hot 
clay feeding heads. 

After actual steel making, the first selective process is that 
of reduction from ingot into billet, bloom, or rail, and it is 
here that the effects of cropping off piped portions, short lengths, 
&c., are felt. The weekly results are summarised as follows : 


Rail and Billet Mill Results—Weekly Average Year ending 
December, 1911. 





Type of steel. Good. Defective Scrap. Loss. 
rolling. 
Percent. Percent. Percent. Per cent. 
Bessemer .. .. 78.6% ; Soe .<. Tee... Se 
Open-hearth basic 79.63 .. 0.03 .. 17.28 .. 3.06 
Open-hearth acid 77.20 .. 0.08 19.84 .. 2.88 


The bar mill values give a weekly average as follows :— 
Bar Mill Results. ‘ 


Type of steel. Good. Defective Serap. Loss. 
rolling. 
Percent. Percent. Percent. Per cent. 
Bessemer oS sa. on 1.97 .. 3.75 
Open-hearth basic 95.05 .. 0.01 .. 0.89 .. 4.05 
Open-hearth acid 93.55 .. 0.01 .. 2.62 .. 3.82 
Crucible 93.68 .. 0.08 .. ys me A 


The bar mill product is of a very varied character, and 
includes a large proportion of hot rolled strip steel. The 
greater stringency of conditions in a rod mill is exemplified in 
the following summary :— 


Rod Mill Results. 


Type of steel. Good. Defective Scrap. Loss. 
rolling. 
Percent. Percent. Percent. Per cent. 
Bessemer ae: ae re 3.38 .. 4.16 
Open-hearth basic 89.98 .. 2.95 .. 2.84 
Open-hearth acid 90.68 .. 2.74 .. 2.66 
Crucible -». $8.53 0.79 .. 2.96 





Turning to an entirely different type of product, namely, 
tires and axles, the conditions differ as regards scrap in that 
greater allowances have to be made. A hole has to be punched 
through the tire block, and a certain latitude has to be allowed 
in the case of forging axle blooms. Tire results yield the 
following weekly averages :— 


Tire Results. 


Type of steel. Good. Defective Scrap Loss. 
rolling. 
Per cent. Percent. Percent. Per cent. 
Bessemer .. .. 81.71 .. 0.01 14.82 . 3.46 
Open-hearth acid 84.42 .. 0.18 11.94 .. 3.46 
The weekly average for axles is as follows :— 
Azle Forging Results. 
Type of steel. Good. Defective Scrap. Loss. 
forging. 
Per cent. Percent. Percent. Per cent. 
Bessemer 2% - 10.14 .. 3.63 


Open-hearth acid’ 85.78 °. 0.19 10.68 °. 3.35 
Mr. Friedrich Springorum said that Mr. Paul had 
referred to the fact that in large furnaces of small 
bath area ratio the heat was to a larger extent con- 
veyed by conduction to the lower layers of a deep 
bath than in smaller furnaces. He quite agreed 
with that, but there was another way than that 
stated in which the waste caused thereby could be 
avoided. The charge should be separated into two 
portions, one the slag containing the greater per- 
centage of silicon and phosphorus; melt that, and 
afterwards add fresh lime and ore. The second 
part would only have a small amount of slag con- 
taining iron. That method could be carried out 
by employing either a tilting furnace or a modifica- 
tion of the Bertrand-Thiel process. It had been 
adopted in Germany a few weeks ago, with a furnace 
of 100 tons capacity. About 100 charges of 80 tons 
had been put through. The output of such a furnace 





* This paper is accompanied by a very long table, which we do not 


was about 1500 tons a week, and a yield was obtained 
of about 104 per cent. 

Dr. Adolphe Greiner said that in the Cockerill 
works a new process of heating Siemens-Martin 
furnaces by coke oven gas had been adopted with a 
view to obtaining an increase of yield. The first 
trials in Belgium of the use of coke oven gas for 
heating Siemens-Martin furnaces were made at the 
Cockerill works in the second half of 1909. The 
furnace employed was of the Biederman and Harvey 
4-ton type, and was used generally for steel castings. 
The gas from the producer was led directly to the 
furnace, the air only being heated to a temperature 
of about 900 deg. Cent. No alteration was made in 
the furnace beyond suppressing communication with 
the producer, and supplying coke oven gas. The 
results obtained showed the advantages of using 
coke oven gas, and a second furnace was adapted 
for working on that system. With producer gas 
400 kilos. of coal were used per ton of steel, and a heat 
lasted seven hours. With coke oven gas the heat 
was finished in less than seven hours, and the con- 
sumption of gas was 435 cubic metres per ton of steel. 
Definite proof was obtained of the possibility of using 
coke oven gas with heated air, and of the fact of a 
higher temperature and greater relative yield being 
obtained from the furnace than with producer gas. 
During the present year a new battery of Solvay 
ovens had been put down, and the application of 
the system had been extended. The gas from these 
ovens was supplied to Siemens-Martin furnaces of 
the ordinary type, the only alterations made being 
such as to fit them for working with coke oven 
instead of producer gas. With this object the flues 
leading the gas from the recuperators to the burners 
were suppressed, and replaced by two pipes of 250 mm. 
diameter, leading directly to the burners. The air 
and gas chambers were replaced by two air chambers, 
and the two air burners united into a single burner. 
The air reversing valve only was retained, and 
a small auxiliary valve was fitted for reversing 
the flow of the gas. The composition of the 
producer gas was CO:, 6 per cent.; CO, 23.4 per 
cent.; CH,, 5.86 per cent.; and H, 2.21 per cent.; 
and the heating power per cubic metre, 1274 calories. 
The respective temperatures of the gas and air 
chambers were 900 deg. and 820 deg. Cent., and the 
furnace temperature 1755 deg. The average daily 
produce was 39 tons, and the waste 5.5 per cent. 
The consumption of coal worked out at 300 kilos. per 
ton. The composition of the coke oven gas was 
CO:, 1.5 per cent.; CO, 6 per cent.; CHa, 22.5 per 
cent.; H, 57 per cent.; and N, 13 per cent.; and the 
heating power per cubic metre, without condensing 
steam, 3640 calories. With air chambers heated to 
1050 deg., and assuming the furnace to have an 
efficiency of 85 per cent., the temperature would be 
2024 deg. The average daily production was 49 tons, 
the waste 4 per cent., and the gas consumption per 
ton of steel 325m. It would be noted that the higher 
temperature obtainable increased the output by 25.6 
per cent., and it should also be mentioned that it 
permitted the use of less pig iron in the charge. 
With producer gas the average proportions of pig 
iron was 31 per cent., with coke oven gas only 21 per 
cent. There was also less waste in the furnace owing 
(1) to the use of a smaller percentage of pig iron ; 
(2) the greater rapidity of the operations, which 
lessened the time that the metal was under the action 
of oxidising materials ; (3) the metal being hotter, 
there was less loss by the production of skulls in the 
casting ladle. The cost price was reduced for the 
following reasons :—(1) Less labour required; (2) 
reduced consumption of pig iron and the greater use 
of scrap ; (3) less waste in the furnace : (4) and smaller 
cost for upkeep from the absence of gas producers 
and deposits of tar in the gas flues. With regard to 
the quality of the steel produced, the higher tem- 
perature ensured readier melting, the reactions 
occupied less time, oxidation was much reduced, 
and the steel when cast was more homogeneous. 
Fracture, bending and elongation tests also showed 
that the steel was of _ higher quality than that 
formerly produced. Another advantage of the use 
of rich gas was the ease with which a reducing, 
neutral or oxidising atmosphere could be obtained 
in the furnace. The only disadvant ge of the use 
of coke oven gas was the rapid destruction of certain 
parts of the furnace, particularly the crown, owing 
to the high temperature. The results stated were, 
however, only the first results and were obtained , 
with a staff unaccustomed to the use of the new gas. 
With experience it was hoped that even better results 
mi. ht be obtained. 

Professor Henry Louis said with reference to 
the views expressed as to the elimination of silicon, 
he differed widely from Mr. Paul with regard to the 
chemistry of the process. In that respect Mr. Paul’s 
views were not quite sound, and did not accord with 
what was taught by practice. It was stated in the 
paper that the elimination of silicon was brought 
about by reactions which reduced the metallic iron, 
and that by the time the pig iron was all charged 
the silicon had been more or less eliminated by the 
intimate contact of the pig iron and the oxide of iron 
in the slag, and that the actual theoretical yield 
was more nearly approached than had _ hitherto 
been the case in the ordinary process. He did not 
deny that under certain conditions the reaction 
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actual working such as occurred in open-hearth 
furnace practice it did not occur. In melting 
silicon with oxide of iron, especially excessive oxide 
of iron, it was not metallic iron which was produced, 
but ferro-silicate was formed, passing int» slag. 
If the reaction described by Mr. Paul took place, 
for every pound of silicon present in the charge 
3 lb. of metallic iron would be produced, and with 
10 per cent. of silicon there should be a yield of 
120 per cent. of the pig iron put in, whereas in actual 
practice everybody knew that that was not the case. 
He had never tried to make steel under these condi- 
tions, but many years ago he had had experience 
with the puddling of high silicon pig iron, and the 
chemical reactions in the puddling and the open- 
hearth furnace were identically the same. The 
result was what might have been expected, a large 
increase in the slag and a considerable decrease in 
the yield of puddled bar. The conclusion reached 
by Mr. Paul that it was advantageous to charge 
high silicon pig into the open-hearth furnace could 
not be maintained. 

Mr. W. H. Hatfield commented upon the interest- 
ing works figures published in Mr. Longmuir’s paper. 
With regard to Mr. P ul’s paper, exception would 
be taken to many of the points made. Dr. Stead 
had pointed out many years ago that in the Bessemer 
process it was possible to obtain temperatures at 
which the carbon would be eliminated and the silicon 
remain. Mr. Paul entertained the idea that the same 
conditions might exist in the open-hearth furnace. 
That was not so. Ina paper by Professor McWilliam 
and himself on the elimination of silicon in the acid 
open-hearth furnace, it had been clearly shown 
that at high temperatures it was possible to 
eliminate the silicon if the slag were of the correct 
composition. There was rather a delicate balancing 
point of the silica content of the slag at about 53 per 
cent. Experimental proof had been then given 
that the theory put forward by Mr. Paul was unsound. 
Ma y would support the contention that with the 
larger furnace there was a chance of getting a better 
yield. The Talbot continuous furnac> gave over 
106 per cent., to mention only one instance. His 
idea of melting in the open-hearth furnace was to 
charge and melt as quickly as possible, and with a 
skilful man in charge of the operations there was 
no need to worry about the silicon content provided 
the ore was added properly. 

Dr. J. E. Stead said that the explanation of the 
discrepancies between the paper and the statements 
made by Professor Louis was to be found in the 
different conditions. It was necessary to regard 
all the operations in an ironworks as_ chemical 
reactions, and it was obvious that there were 
constantly changing conditions of equilibrium at 
every temperature. What was right at one tem- 
perature was wrong at another. It was necessary 
to get down to rock-bottom in the matter, to have 
in miud what were theoretically the best conditions 
to obtain the maximum yield and then to try to realise 
those conditions in practice. The nearer it was 
possible to bring the oxide of iron into contact with 
the iron in a given space of time the more rapid would 
be the reaction and the greater the yield. The 
shallow bath was therefore the best for realising these 
conditions. 

Mr. A. C. Edwards said that not only were the 
reactions referred to by Mr. Paul theoretically correct, 
but were also correct in practice. Provided it was 
done properly, an increased yield was obtained by 
reducing the silicon. The difference between the 
acid and basic processes had to be borne in mind. 
It was also necessary to consider the question from 
the financial standpoint. In basic working it would 
not be good practice to use 10 per cent. silicon, 
even if it gave 120 per cent. yield, because the action 
on the furnace would be so destructive that the cost 
of repairs would be far in excess of the benefit from 
the increased yield. 

Mr. Campion did not believe that metallurgical 
operations on a large scale could be represented 
by chemical equations. There were too many factors 
to be taken into consideration. He had recently 
been making an investigation of acid open-hearth 
furnace conditions, and he hoped to publish the 
results at a later date. What Mr. Paul did was to 
prolong the charging period to six hours, in place of 
the usual two or three, and throw scrap in as well. 
It would seem that there would be difficulties in actual 
practice. 

Mr. Paul, in replying on the discussion, said that 
the interesting debate which had taken place fully 
rewarded him for the amount of time he had spent 
in the preparation of the paper. They were very 
greatly indebted to Mr. Greiner for the very useful 
contribution that he had made as to the benefits 
of using a higher quality of gas in open-hearth furnace 
practice. 

The President, in proposing a vote of thanks to 
the authors of the papers, said there was one fact 
which was abundantly clear, and that was that there 
were very varying opinions with regard to the re- 
actions taking place in the Siemens open-hearth 
furnace. 

The next paper taken was that by Dr. J. Puppe 
on * Rolling Mill Practice in the United States.” 

This paper gives a great deal of information about 
American mills, particularly by comparison with 


German mills, but we take only the section on rails, 
which is of more general interest. 


Rat MIs. 

The rapid growth of population in the United States was 
accompanied by an enormous development of railway enter- 
prise, and for some years from 1865 onwards the supply could 
with difficulty keep pace with the demand. In 1878 there were 
eleven works at which rails were rolled, the yearly output being 
34,000 tons. In 1880 the number of works was the same, 
but the production had increased to 800,000 tons. At the 
present time, thirty-two years later, there are fourteen rail-rolling 
mills, with a yearly output of about 3,000,000 tons. As the rate 
of production increased the cost naturally diminished, the 
greatest economy being due to labour saving. The cost of 
labour per ton fell from about 3.20 dols. at the end of the 
eighties to 1.65 dols. in recent years, wages remaining at nearly 
the same figure. 

It is of interest to study the question of rails in connection 
with the increase in production. When a single rail mill, such 
as that at the Edgar Thomson works or at Gary, turns out from 
3500 to 4000 tons in twenty-four hours, it is a question whether 
that amount of care is bestowed on the work which is desirable 
in view of the great importance of obtaining the requisite high 
quality in the finished rails. This supposition would seem to 
some extent to be confirmed by the fact that rail breakages in 
American railways are of much more frequent occurrence than 
in Europe, notwithstanding that for a long time past various 
Commissions of rail manufacturers and consumers have been 
investigating the causes of this trouble, and have endeavoured 
by various means to improve the quality. It must be admitted 
that the conditions of railway service in the United States are 
far more severe than with us, and that the loads and speeds 
have been very much increased since the eighties. The carrying 
capacity of the railways has increased five times and the speeds 
have been nearly doubled, while the weight of rail has not been 
increased in proportion. The load of goods wagons has risen 
from 10 tons to 50 tons, and the weight conveyed by a freight 
train has gone up from 500 tons to 600 tons to 3000 tons to 4000 
tons. The axle load of goods locomotives is now 25 tons as 
compared with 11.5 tons formerly. Speeds of 75 miles per hour 
have to be maintained daily between stops in order to make an 
average speed of 50 miles per hour. From these considerations 
it will be seen that the risk of breakages must have increased 
considerably, especially in view of the low temperatures some- 
times prevailing during the winter months. 

Proposals for the improvement of the structure of the metal 
by lowering the temperature at which the rails were finished 
and a specified permissible maximum contraction, have not 
proved a sufficient remedy in increasing the resistance to shock 
and jarring. In 1903 the Rail Commission of the American 
Society of Civil Engineers received a pronouncement from a 
railway engineer-in-chief as follows: ‘* The combining of the 
rail rolling mills has resulted in a continuous deterioration of 
the rail material, and every effort must be made to counteract 
this tendency.” 

Lately a thorough inspection has been maintained at the 
rail mills by the authorities of fifteen railway systems, with 
upwards of 90,000 miles of track, and throughout the day and 
night shifts the work in the steel works, at the roughing mills, 
the rail mills, and testing machines is supervised by an engineer 
in each department. 

The question as to whether the number of rail breakages are 
due to inferior quality resulting from the rapid production on 
a large scale, in conjunction with the acid Bessemer process 
which has long held the field, or are to be attributed to the severe 
conditions of service, is a question which at all events is not yet 
solved. The fact is, however, noteworthy that the production 
of rails of special steel is now continually on the increase in the 
United States, and there has of late been a considerable decline 
in the output of acid Bessemer rails. In 1911 the production 
of Bessemer rails was only 1,156,852 tons, as compared with 
1,948,586 tons in 1910, or a reduction of 40 per cent.* On the 
other hand, the production of open-hearth rails in 1909 was 121 
per cent. greater than in the preceding year—in 1909 1,276,056 
tons, and in 1908 576,381 tons. In the same manner the pro- 
duction of special steel rails rose from 51,313 tons to 203,831 
tons, or about 300 per cent. between 1909 and 1910, and the 
production of titanium steel rails increased from 36,250 tons 
to 198,535 tons, or by 440 per cent. During 1908-1911, that is, 
three years after the first trials with titanium steel rails, 400,000 
tons of such rails altogether have been laid at different times ; 
the rails were rolled at the Lackawanna Steel Company’s works, 
which make a speciality of them. 

It is noteworthy that at the Indiana Steel Company’s works 
at Gary, open-hearth furnaces alone have been decided upon, 
from which it is clear that American railway engineers prefer 
open-hearth to acid Bessemer steel rails. At the same time the 
increase in the production of open-hearth rails is also in some 
respects due to the increasing scarcity of suitable ores for smelt- 
ing Bessemer pig. 

Naturally the treatment during rolling has a particularly 
important influence on the rail quality. The initial and final 
temperatures, the cross section and length of ingot, the pro- 
portion of initial and final section to the number of passes, the 
roll draughting and the treatment of the finished rails, all play 
an important part. 

The whole rolling operation, at least as far as regards tem- 
perature, might be better controlled if the specification required 
that the rail, after the final pass, should have a temperature 
corresponding to a definite longitudinal contraction, namely, 
for a 30ft. rail of 100 lb. per yard a contraction should be allowed 
of 6}in., and ,},in. less for each 5 lb. reduction of weight. Such 
rules would, however, only have some value if other points in 
eonnection with the construction of the rolling mill itself were 
taken into consideration. But the conditions of rail rolling in 
the various American rolling mills differ so much, especially as 
regards the points which influence the final temperature, such 
as initial and final section, number of passes, and the relation of 
these to one another, that even an approximate basis of com- 
parison is impossible, and consequently any such rules would be 
absolutely useless. 

To standardise the amount of discard is beside the mark, not 
only on account of the many conditions which influence segrega- 
tion, but because every ingot requires individual treatment 
according to the depth of the pipe, which must at all costs be 
cut out. If the conditions of manufacture permit that the price 
may be increased according to the percentage of discard, this 
may have the effect of a premium for the steel works which took 
no interest in the improvement of its ingots or in the reduc 
tion of pipe. In German practice the elimination of piping is 
practicable, and can be perfectly performed ; the end surfaces 
are milled, thus allowing any defects to become visible. Such 
defects are not revealed by an ordinary saw cut alone, as prac- 
tised in the United States. 

It is clear, however, that it cannot be immaterial whether a 
comparatively hard material is rolled down to its final shape 
in thirty passes with a reduction of 12 per cent. in sectidn at 
each pass, or in fifteen passes with a 23 per cent. reduction. 
The finishing temperature is bound to be enormously influenced 
by the number of passes and the reduction of draught, thus 
proving the uselessness of taking the contraction as a guide for 
the finishing temperature ; moreover, the structure of the steel, 
especially at the lower temperature required in the case of the 
harder kinds, suffers through the too severe squeezing of the 
metal. 


Mr. Andrew Lamberton said that the paper was 
full of interest to those engaged in rolling mill work, 
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and not only their Institute, but the whole stee| 
industry ought to be grateful to the author for the 
very valuable information he had collected and put 
into permanent form in this and other publications 
which he had made on the same subject. The interest 
in the subject discussed in the paper had been accen- 
tuated by the fact that they had had presented to 
them two admirable papers by Sir Robert Hadfield 
and another contribution by Dr. Goldschmidt on 
the quality of steel rails. Dr. Puppe had a good 
deal to say in his paper on that subject, and he would 
like to emphasise one or two of the points brought 
forward. It was stated in the paper in referrine to 
German and American practice that in Germany 
a reduction of 14 per cent. in the area of the ingot 
was the average amount of reduction, and that with 


harder steels the reduction fell to 11 or 12 per cent., 
whereas in the United States the average reduction 


per pass with similar material was as high as 24 per 
cent. It was interesting to inquire how far the 
structure and quality of the material suffered from a 
reduction of that character. Thén with regard to the 
question of rail steel, while Sir Robert Hadfield had 
dealt with the subject very judiciously, Dr. Puppe 
had quite frankly stated that in American practice 
there was a far higher percentage of broken rails than 
in Germany or in Great Britain, and that the possible 
explanation might be that, owing to the desire to 
obtain enormously large outputs in a short time, 
the material did not receive sufficiently careful treat- 
ment. At the same time, it should be borne in mind 
that the conditions of railway service in the United 
States had considerably changed during the last 
twenty-five years. The carrying capacity of the 
railways had increased nearly five times, and speeds 
had been nearly doubled, but the weight of the rails 
had not been increased in anything like proportion 
It was not therefore quite fair to blame the stee 
maker for failures of steel rails under those circum 
stances. It had always struck him as being remark- 
able that in Great Britain there had been a persistent 
adherence to the section of permanent way rail 
described as the double bulb, whereas on the Con- 
tinent and in the United States the section known as 
the flat-bottomed rail had been adopted. The 
double bulb section had the advantage of giving 
more equal cooling conditions, but not such good 
riding qualities. As Dr. Puppe had pointed out, the 
finishing temperature was bound to be enormously 
influenced by the number of passes and the 
draught. The author referred at the end of his paper 
to the disadvantage experienced in a large plant 
built for making a special class of material in not being 
able to utilise the full capacity, the reference being to 
the Gary plant. It did seem in this connection 
as if American steel makers had rather overreached 
themselves, but no one could say how soon develop- 
ments in that extraordinary country might not bring 
that plant into full operation. The whole paper 
was, however, most interesting, but it did seem to 
him, in view of the discussion which had taken place 
upon the papers by Sir Robert Hadfield and Dr. 
Goldschmidt the previous day, that something should 
be said on behalf of the steel maker, who had not 
received justice in the matter of broken rails, in view 
of the increasing traffic weights and speeds of trains, 
and the fact that the quality and weight of the rail 
had not been increased in proportion. 

Sir Robert Hadfield produced for the information 
of the Institute a diagram of the new rail section 
which was being tested on American railways, and 
which, he stated, was reported to be giving better 
results. In the old section of rai] the width across 
the ta le was 2}in., and in the new section the 
width across the top was 2;%in., the metal being taken 
away on the width and added to the web or flange 
of the rail, the weight of the new and old sections 
being the same. With regard to the failure of rails, 
he would like to point out that one of the most 
able contributions which had yet appeared in this 
country on the subject was published in THE ENG!- 
NEER, November 10th, 1911. He did not know if 
members had read the article, but the methods there 
advocated ought to be followed up for the testing 
of the brittleness of rail steel, as the safety of the 
travelling public depended upon the quality of the 
rail. 

The President, in proposing a vote of thanks to the 
author, said he agreed with what had been said by 
Mr. Lamberton. He was also in agreement with 
what Dr. Puppe had stated as to the effect of a reduc- 
tion of 25 per cent. in rolling down ingots. Such a 
drastic reduction was scarcely fair to the material. 

The Conference then adjourned until the following 
day. 





Test oF Moror Fire Enoine at Rocupate.—Rochdale’s 
second motor fire engine underwent its official trials on Satur- 
day last. Itis a Merryweather machine of the “ Hatfield ” pat- 
tern, and is designed to pump 450 gallons per minute, whilst 
the necessary fittings are provided to enable it to carry a 50It. 
fire escape which was formerly attached to a horse-drauglit 
vehicle. ‘The proceedings commenced with a trial run on the 
road and a hill climb. A very steep hill was selected, having & 
gradient of 1 in 5.9 near the top. This the engine took quite 
easily, and when a few yards from the top it was stopped and 
then started away direct under full load and completed the 
ascent of the hill. The brakes were then tested down the bill 
with satisfactory results. Pumping tests were afterwards 
carried out at Trows Lodge, Castleton, and a pressure of 180 |b. 
was secured with a Ili. jet in play. The new engine, which 
constitutes a repeat order, supplements one of the same type which 
has been in service at Rochdale for the past four years. 
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THE RAIL SITUATION IN THE UNITED 
STATES. 


(By an American Engineer.) 


Tur Congressional investigation of the United 
States Steel Corporation resulted in the taking of 
much testimony of widely varied worth—like most 
political inauiries into matters of a fundamentally 
technical character—but some of the information, 
if such it could be properly called, places the making 
of steel rails in America in anything but a flattering 
light. That the manufacture of rails in America 
is not without fault is amply proved by the number 
of breakages which occurred in the track last 
year, and particularly within the closing period of 
winter weather, but for the seke of Ameiicans and 
also the foreigners that buy American rails it is 
earnestly to be hoped that the mull practice in the 
United States is not as bad as the head of the United 
States Steel Corporation has declared. 

In the course of his testimony upon the question 
of the average price of 28 dols. a ton for rails for home 
use Mr. Farrel! gave this illuminating information :— 


The publie demands, and rightly, that railroad transportation 
shall be safe, and that rails shall not break. I am absolutely 
convinced that if the railroads are to accomplish this they must 
be prepared to face a greater wear of steel rails. In other words, 
under the severe and often unknown demands of modern rail- 
road traffic, choice must be made between safety and wearing 
quality in steel rails. Beginning about 1890, the railroads of 
the United States began to ask for higher carbon in steel rails 
in order to secure greater wear ; and the rail makers unwisely, 
and many times under protest, made the quality of steel 
demanded. Gradually the specifications called for still higher car- 
bon, until to-day I believe the steel is within the danger zone of 
brittleness. The carbon is so high that we get the brittle rail. 
It is true that many of these hard rails never break, but the 
liability to breakage is much greater than in the old-time softer 
steel, and the influence of the unavoidable contingencies of 
manufacture, such as seams, pipes, and segregation, are much 
greater. In many respects the steel is more doubtful, more 
dangerous, and more treacherous. It is unquestionably, in 
my judgment, an unsafe grade of steel, in view of the severe 
conditions of service. 

If safety is to be the first consideration, lower carbon softer 
steel would seem to be necessary. With such steel the various 
unavoidable defects or variations of commercial rails would be 
far less dangerous. Seams, pipes, and segregations would all 
be less dangerous. Less likely, also, to cause breakage would be 
the cold working in straightening, and the many contingencies 
of track and rolling stock would be less likely to cause breakage. 

The breakage of rails is frequently caused by improperly 
ballasted track, uneven bearings on cars, flat wheels, engine- 
driving wheels being out of round or badly worn, unbalanced 
driving wheels, centre of gravity of engine too low, slipping of 
engine drivers, and prolonged low temperature. I believe 1 
am correct in stating that harder steel is used in rails in the 
United States than in any other country, and yet our wheel loads 
and train loads are much greater than those on foreign roads 
The British Board of Trade, which has authority in such matters 
in Great Britain, would consider the high carbon used for rails 
in this country as dangerous, especially as our phosphorus, in 
Bessemer rails at least, is also higher than theirs. 

The engineers of railways should not endeavour to overcome 
the increased wear of rails under modern conditions by using a 
rail that is so high in carbon that it is likely to be brittle. You 
might say that a soft rail would wear out more quickly. The 
old soft rails, under the conditions of their day, gave very satis- 
factory wear, and it is my belief that that wear would be less 
rapid than most people estimate, providing, of course, the 
section of rail is heavier. Instead of using an 80 lb. rail with 
lower carbon, they might use a 90 Ib. rail—a heavier rail which 
would give more actual metal to be worn away before the rail 
becomes too weak, In my opinion the proper course for rail- 
roads to pursue is to use a heavier rail of softer steel, making 
safety the prime object, and getting the maximum wear they 
can under such conditions. . 

. * * ” * * 
Steel manufacturers to-day are druggists (chemists). 


They 
are dealing with prescriptions from the railroad. 
* * * * 


Mr. Farrell said further : 


: The railroads for many years have told us that if we would take 
all the chances of producing a rail, and would furnish them rails 
without [railroad (?)] inspection, would guarantee the quality 
of the rails for a period of five or six years, and assume conse- 
quential damages in the case of accident, they would pay us any 
price we ask for rails. 

As a matter of history, the rail mills only a com- 
peratively few years ago did give a five-year guaran- 
tee for their rails, but this was afterwards withdrawn. 

The jlain reeding of Mr. Farrell’s testimony would 
lead one to believe that the rail maker has been 
unduly burdened with responsibility. The com- 
pounder of drugs has been obliged to submit to the 
arbitrary prescriptions of the physician, and, quite 
beyond the justice of things, the corner chemist has 
had to assume the responsibility for a cure—in many 
cases having no knowledge of the disease for which 
the medicine was intended. The wicked metallurgist, 
*geing on his railway employer, has inspired the rail- 
roads to draft rail specifications quite out of keeping 
with rational requirements and the actual conditions 
of service. The railroads appear in the light of 
unreasoningly setting up certain chemical require- 
ments without any foreknowledge of what would 
happen to a rail of that steel when exposed to regular 
service traffic and associated conditions. This is 
very far from being the true situation. Railroads 
ave commonly run by administrators of proved 
capacity, the property involved runs way up into 
many millions of dollars, and needless risks invite 
injury to that property as wel! as heavy penalties in 
the instances of harm to passengers. The steel rail 
1S virtually the foundation of traffic securit y, and no 
a with an enlightened management is apt 
- “aan. an unproved quality or composition 
wie ms ‘8 trackage. _The railroads have gradually 
haan ane elr specifications as metallurgical advance 
bencaiien a ae could be effected with assured 
a , there has been no sudden jump in any 

ese requirements—all rest upon a foundation 





of experience and severe trial. To admit that the 
metallurgist is something akin to a thoughtless 
experimenter would be to question the safety factor 
of nearly every branch of the mechanical arts, to 
discount the tremendous strides which have been 
made, and to throw progress to the ground and set 
up in its stead an idol of doubt and impending peril. 
But the fact that the president of the United States 
Steel Corporation should testify to this effect gives 
ample reason for thought. 

As everyone knows that has any knowledge of the 
casting of steel, the shrinkage of that metal in passing 
from the molten to the solid state causes internal 
cavities of two sorts—cither hlow-holes or what is 
commonly known as “pipe.” The means that are 
usually employed to deoxidise the steel in order to get 
rid of blow-holes concentrate the shrinkage in a cen- 
tral tapering cavity, the pipe, and the higher the per- 
centage of these deoxidising agents the greater the 
amount of carbon and other alloys, the deeper the 
pipe is likely to extend from the top of the ingot 
down into the underlying body of the metal. The 
piped surface is ant to be oxidised if exposed at all 
to the air, and once oxidised the pipe cannot be welded, 
even though its surfaces may be hammered or rolled 
into very close or intimate contact, the oxide effec- 
tually preventing the cohesion of the flanking crystals 
of the steel. We have, in effect, a virtual fracture 
which will open to the point of actual rupture if the 
metal be subjected to sufficient stress. In the case 
of the rail this stress may not amount to the required 
tax during the mill test of the track units, but the 
cumulative action of passing trains would be sufficient. 
The worst of this character of weakness is that one 
cannot foretell just when the final breaking blow will 
be given to the rail, and more often than otherwise 
the knowledge comes only after life and property 
have been sacrificed. 

In August, 1911, an excursion train on the Lehigh 
Valley Railroad was wrecked in New York State 
near the town of Manchester, while proceeding at 
moderate speed, and twenty-eight persons died in 
consequence, and more than double that number were 
more or less seriously injured. It was known to the 
railroad that there were piped rails in the division of 
the track where the disaster occurred, and instruc- 
tions had been issued to watch for all signs of weakness 
and to remove the faulty rails before cold weather 
should set in and increase the peri! cf their retention. 
The rail that actually caused the wreck shattered 
into a number of pieces, and before the mishap it 
had been found weak, and a part of it had been cut 
off from one end, the shortened section being replaced 
in the line. 

When subsequently examined by the expert for 
the Interstate Commerce Commission, that official 
found that “transverse fissures’? were present at 
the points of fracture, and reported that, apparently, 
the rail section, which, by the way, was of 90 lb. 
to the yard, was unequal to present traffic conditions. 
In other words, that all rails would have to be modified 
to meet the existing wheel loads and hammer blows 
of modern high-speed and heavy rolling stock ; and 
‘** transverse fissures’’ were offered as tending to 
prove this conclusion. Jf you have an axial fracture 
or pipe in a bar of steel and hammer that metal upon 
an anvil, the blows will cause the steel to flow laterally, 
following the line of least resistance. The fracture 
will extend in the same direction, and for the same 








Fig. 1 
A cut end of the defective Lehigh Valley Railroad rail, showing the pipe 
in the web. 


reason. The transverse fissures in the rail on the 
Lehigh Valley Road were due to initial defects 
hammered laterally by the wheel blows, the rail web 
acting the part of an anvil and directing the extension 
of the cleavage laterally. The rail should never 
have been laid if suspected of unsoundness, and, 
having been found imperfect, should have been 
removed for good and all. There is nothing mysteri- 
ous about the character of the fracture, and a defec- 
tive rail is hardly a good foundation upon which to 
rest a conclusion urging another form of section. 
The sketches of two sections of this particular rail— 
Figs. 1 and 2—give a good idea of the character of 
the promoting blemish and its deep-seated position. 

The metallurgica: chemist of the Lehigh Valley 
Railroad testified as follows regarding the purchaser’s 
requirements of the steel mill :— 

In our practice 20 per cent. of the entire weight of the ingot 
is cut off as discard. Our iaspector measures that carefully, 
because we pay an additional premium for that 20 per cent. 
In the ordinary mill practice 9 per cent. only is discarded, but 
we prefer to pay for the additional amount in order that we may 
have better and stronger rails. After the 20 per cent. has been 
discarded, the first rail coming immediately below that point is 





taken for the drop test, and a piece, approximately between 5ft. 





and 6ft. long, is cut off. The next rail coming from the point 
just after this drop test is stamped with the figure A; the next 
one is stamped B ; the next one C, and the next one D, and so 
on; and then the cropping that has been previously explained 
is taken from the bottom of the ingot so as to render that free 
from any visible defect. 

The broken rail was of open-hearth steel, the 
specifications calling for phosphorus under 0.04 
per cent., manganese from 0.80 to 1.00 per cent., 
and carbon between 0.70 and 0.80 per cent. If 
this steel were handled properly, the rail was so bad 
that it broke into something like seventeen pieces, 
and all of the fractures disclosing bad metal—then 
it is evident that a 20 per cent. discard was not 
sufficient to ensure sound material. If such be the 
case, and the practice of the Bethlehem Steel Com- 
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Fig. 2 
A broken end of a part of the defective Lehigh Valley Railroad rail. 
trace of piping extends from head to foot. 


The 


pany, the makers, be taken as a gencral standard, 
then we can understand how so many railway acci- 
dents have been due to breaking tracks, especially 
if the common custom is to crop but 9 per cent. off 
the top of the ingot. The failure took place in the 
summer time, so the question of frost in the rail was 
not involved. The composition is a fair average of 
the specifications of the railroads in America, except 
for cases of special service in tunnels, on stiff curves, 
and upon exceptionally heavy grades. 

Now the United States Steel Corporation proposes 
to lower the carbon content very materially—for 
the purpose of reducing primarily the percentage of 
pipe and next to obtain a less brittle material— 
assuming that any undesirable measure of brittleness 
be due alone to excess of carbon. In order to provide 
a rail of sufficient stiffness with lower carbon steel, 
the Steel Corporation advises the adoption of a much 
heavier section, even suggesting a 135 Ib. rail in place 
of the 100 lb. rail now employed by some of the bigger 
and better equipped roads in the United States. Of 
course, it does not require much penetration to see 
into the commercial aspect of this attitude of the 
Steel Corporation. Tt means that a larger proportion 
of every ingot of less desirable steel could be rolled 
into sound rails, lessening the loss to the steel mill, 
and at the same time a heavier rail would involve 
a bigger tonnage ontlay—also net cost—to the rail- 
roads for every unit length of track. This seems to 
be the only manner in which the president of the 
United States Steel Corporation believes it possible 
to reduce the “‘ unavoidable contingencies of manufac- 
ture, such as seams, pipes, and segregation.” 

This is good business perhaps, but it hardly flatters 
the metallurgical capacity of the American producer 
of rails, and, at first blush, it does not promise 
much in the way of advance in the future or greater 
security for life and the costly rolling stock now 
employed. 

We have seen what a single bad rail will do, and 
we have also realised how inadequate are the measures 
taken to detect piped rails when once they are laid. 
There is no need to multiply the details of disasters 
upon the railways of America ; the fact that so many 
have occurred from faulty rails simply emphasises 
the need of a radical change somewhere, and the 
weight of evidence goes to show that it is not the 
railroad but the rail maker that is primarily respon- 
sible for the dreadful results. Even though Mr. 
Farrell may draw a gloomy picture of the limitations 
of the American steel works, still the state of the art 
in that country, judged by the best practice, is far 
ahead of that seemingly deplorable standard. But 
good work takes time and thought, and steel is par- 
ticularly exacting in these directions. . 

The United States Government, through the Inter- 
state Commerce Commission, was aroused to the rail 
situation a couple of years ago, and instituted a very 
valuable series of tests and examinations at the Water- 
town Laboratory of the United States War Depart- 
ment, which is particularly well equipped with facilities 
for such work. We give illustrations—Figs. 4, 5, 6, 
7. and 8—of some of the results of that investigation. 
These pictures are of Bessemer ingots of a carbon 
content between 0.55 and 0.65 per cent. The 
amount of defective metal in the ingots is decidedly 
significant, and the fact that the blemishes remain in 
the steel after it has been bloomed by passing through 
the rolls from six to nine times clearly indicates how 
impossible it is to weld the cavity wails, especially 
if oxidised. In the instance shown, however, the 
cavities are not even closed, to say nothing of welded. 
Where the pipe was supplanted by blow-holes slag 
was found within the blow-holes to a large extent, 
and the distribution of these cavities was substantially 
as deep as in the cases where pipe prevailed. The 
presence of slag is well-nigh as much of a menace 
as that of pipe, because the granules of this substance 
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act like minute wedges under the hammer blows of 
the heavy traffic, and are gradually beaten deeper 
into the steel, slowly breaking apart the metallic 
crystals until the rail splits and accident or disaster 
follows. This action of entrained slag has been care- 
fully studied by Dr. P. H. Dudley, C.E., Ph.D., 
the rail expert of the New York Central Lines, and 
the accompanying sketch, Fig. 3, shows a typical 








Fig. 3 
\, A, A, slag inclusions ; B, a typical fracture, due te slag particles being 
driven increasingly deeper by wheel blows. 


example of what he found to follow when granules 
of this vitreous matter were rolied into the rail. When 
the slag is near the surface it betrays itself by 
either streaks or depressions, which indicate a yielding 
of the metal below, but when the slag is deeper seated 
there may be no outward signs of a developing frac- 
ture, and the cleavage grows until the rail finally 
vields. with more or less serious consequences. To a 
very large extent this malady of the steel can be 


Lines are having some rails made in mills controlled 
by the United States Steel Corporation. It is but 
just to Mr. Farrell to say that it was Dr. Dudley’s 
insistence, however, that upset existing conditions, 
and brought about changes of mill procedure which 
were not welcomed at the beginning. The New 
York Central Railroad backed up Dr. Dudley, and 
the steel plant gained in the end because it learned 
a valuable lesson and won enviable credit by the 
changed character of the rails which it turned out in 
consequence. 

The depth of pipe found in a cold ingot which has 
been split and which has shrunk from the molten 
to the ultimate solid state of the steel is a maximum. 
Dr. Dudley contends that if the steel be arrested in its 
shrinking by being kept at a proper temperature 
the pipe formation will be relatively small if the metal 
be promptly put through the rolls at the right time. 
He has clearly demonstrated that an average discard 





is handled so that the piping be checked during its 




















obviated or greatly reduced by more deliberation in 


handling the molten steel between the time it leaves | 
the furnace and before it is teemed from the ladle into | 


the moulds ; but the steel mills of their own initiative 
will not give this time to the metal, and yet it is the 
casting temperature of the steel, together with its 
quieter condition, which bear vitally upon the sound- 
ness or fitness of the subsequent ingots, and, accord- 
ingly, affect the ultimate product, whatever its form 









































Fig. 4 Fig. 5 Fig. 6 
A Bessemer rail ingot 
examination, 

A Bessemer rail ingot split longitudinally through the middle after three 
passes through the rolls. 
identical with that of ingot shown in Fig. 4. 


split longitudinally 
Note area of defective metal. 


A Bessemer rail ingot after being bloomed-by nine passes through the | 


rolls. Pipe cavities unclosed. The small circles mark where the steel 
might be cut, and apparently indicate sound metal. 


may be. The desire of the men of the steel mill is 
to get the metal into the moulds as soon as possible 
and to rush the ingots to the soaking pit when safely 
rigid enough to bear stripping and transfer to the 
reheating furnace. This means not only economy 
of time but a saving in fuel at the soaking pit. This 
part of it is all right, provided the ingots have been 
cast at a proper temperature and the slag has been 
given time to rise. Furnace men are not infallible, 
and the condition of the furnace besides will have 
much to do with the temperature of the melt. A care- 
ful check upon this point of temperature will readily 
disclose how unequal is the performance in this 
particular of the average furnace, and yet this factor 
is of the utmost importance in producing uniformity 
of product. Dr. Dudley has, again, shown what is the 
bearing of the teeming temperature upon the problem 
of the ingot and the rail. He has discussed this 
question with much illuminating clearness before 
the American Institute of Mining Engineers, to which 
we are indebted for some of the accompanying illus- 
trations. It is well worth our while, to follow the 
procedure instituted by Dr. Dudley in the manufac- 
ture of the rails for the New York Central Lines. 
The results obtained by Dr. Dudley are a practical 
refutation of Mr. Farrell’s contention, and are par- 
ticularly significant because the New York Central 


through the middle for | 


Percentage of defective metal substantially | 


Fig. 7 

| Cross-section of rolled shape near middle of its length after sixth 
blooming pass. This gives agood idea of the manner in which the pipe 
remains unclosed after much pressure has been applied. 


|moulds. In order to ensure uniformity of ingot 
: : 

| metal in a given heat, the metal in the ladle should 
be of substantially uniform temperature from the 


moment of casting the first ingot until the last mould | 


| is filled. This is accomplished by covering the melt 
| just after it has left the furnace for the ladle with a 
generous bath of slag, which serves the purpose of 
| insulating the steel sufficiently to check the dissipa- 

tion of its heat appreciably. Thus it is possible to 
hold the metal in the ladle safely for a longer period 
and to execute the teeming of the entire melt under 
| circumstances which guard against any serious varia- 
| tions of temperature. Of course, Dr. Dudley is not 
'dealing with small quantities of molten steel; the 
| ladles are big enough to hold 80 tons of liquid metal, 
|} and a l}in. nozzle is employed. The ingots are of a 
| size to produce only three rails when the proper 
| discard has been made. Dr. Dudley has found that a 
| four-rail ingot is a more troublesome size to handle, 


of 9 per cent. is ample to ensure sound steel if the steel 


formative period ; but this means that the size of | 
the ingot must be considered as well as the tempera- | 
ture of the melt at the time of teeming into the | 
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and far more likely to pipe deeply than the one of | 


| lesser weight. Three rails from every heat are tested 


| to destruction, and these rails are chosen from the 

















| 

| ” Fig. 8 

A finished rail section which has been polished and etched with iodine. 
Etched surface 30.12 per cent. from upper end of rolled shape, or 
67ft. 5.3in. from piped end of bloom. Mottled appearance indicates 
unegual nature of distribution of constituents. 


middle and near to the ends of the lot of ingots. 
In this way it is possible to obtain a very accurate 
judgment upon the state of the steel and to verify 
the influence of temperature. These data serve asa 
guide to direct the furnace man and to prevent 
injurious variations of temperature in his work. 
These checks are of the utmost value not only in 
pointing the proper way for the furnace man, but in 
indicating clearly the maximum stress to which the 
rail may be subjected before reaching the limit of 
its endurance. The prime idea is to tax the ductility 
of the rail to the utmost, and in that way make sure 
of the margin of safety that can reasonably be counted 
upon in service, the rail otherwise being sound. 
The value and the rationality of a trial of this sort 
is readily appreciated. The ordinary drop test 
merely shows whether or not a rail will stand so many 
blows of a 2000 Ib. weight dropped from a prescribed 
height—depending upon the character of the rail— 
so many times. If the rail breaks, the lot or group of 
which it is one is in doubt, and may be rejected. 
If the drop tests fails to break the rail there is nothing 
to indicate how nearly the stresses came to causing 











its yielding, and it is upon the uncertain reserve that 


| 





we ordinarily count our margin of safety. At best 
under the common procedure, this leaves much room 
for doubt. By following Dr. Dudley’s course, how. 
ever, the case is entirely different, and he knows 
just how far the ductility of his rail will hold up 
under the pounding blows of traffic. 

But let us see how he arrests the shrinkage of the 
steel and reduces the percentage of pipe. 
as the ingots in the mould are rigid enough to stand 
handling, Dr. Dudley has them moved to the soaking 


As soon 

















Figs. 9 and 10 


pit, and transferred to the reheating furnace while 
outwardly still above the recalescence point— inside 
the steel is several hundred degrees above that tem- 
perature—and the ingots are kept in the soaking pit 
for about two hours, when they are taken out and 
bloomed. Fig. 9 is from a photograph of a three-rail 
ingot which was allowed to become cold before cutting. 
while Fig. 10 is the bloom discard of another ingot of 
the same heat, which was not allowed to become chilled 
—but was transferred speedily to the soaking pit and 
kept at a proper heat until put through the rolls. The 
discard of the bloom showed a cavity of only sbout 
one-tenth of that of the companion ingot which was 

















Figs. 11 and 12 


allowed to freeze after stripping. Fig. 11 is from a photo- 
graph of an ingot of greater 'ength teemed in a mould 
similar to that in which Fig. 9 was cast. The steel 
had a greater degree of deoxidation than that ot 
Fig. 9, and, accordingly, the pipe was deeper. The 
prescribed discard for the heat was 19 per cent. but 
the bloom discard proved that it was safely possible to 
cut less metal away than the crop prescribed in 
order to ensure sound material. Fig. 12 shows the 
bloom crop of an ingot of the size and composition 
of Fig. 11. This piece of the bloom crop shows 4 
recurrence of the pipe near the bottom, but in all 
probability this was due in a large measure to the 
chilling of the steel which took place while being 
handled for the purpose of subsequent examination. 
Dr. Dudley has indisputably proved that bis method 
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is a correct one, and, so far as it applies to the manu- 
facture of rails, can be used practically with splendid 
results, making it possible upon a discard of 9 per cent. 
to obtain pipeless rails. In fact, under his super- 
vision no fewer than 500,000 tons of rails have been 
handled in this manner and withstood the service of 
years without disclosing a single trace of pipe. This 
is certainly an achievement which proves what the 
metallurgist and the rail expert can accomplish 
when the steel mill co-operates intelligently and with- 
out reserve. 

Dr. Dudley has very decided notions about the 
employment of deoxidising agents, and he has the 
best of reasons to warrant his contention. One of 
these deoxidisers is aluminium, and in America it 
has been used extensively in quieting ‘“ wild ” steel, 
and it has frequently been employed in addition to 
the deoxidisers prescribed by the railroad specifica- 
tions. The net effect of aluminium is to cause the 
steel to set quickly, increase the depth of the pipe, 
and reduce the time period within which the pipe 
forming takes place. This means that the chance of 
vetting steel so treated from the moulds into the 
soaking pit before the pipe has formed is remote, 
even though the ingots may be otherwise handled 
with the care and speed dictated by Dr. Dudley. It 
is a fact that many of the badly-piped rails which 
have broken in service have been made of steel! in 
which aluminium was employed as a deoxidiser. 
Dr. Dudley does not permit the use of aluminium as 
a quieter in the steel rolled into rails for the New 
York Central lines. 

Climatie conditions in the United States have 
much to do with the rail problem, and the intense cold 
of last winter contributed very largely to the rail 
failures. In some parts of the country the thermo- 
meter not infrequently registered 50 deg. below Fah. 
zero, and for weeks at a time the temperature did 
not rise above zero. It is perfectly plain that the 
phosphorous element of the rail is the most sensitive 
to frost, and the fact that most of the breakages 
have occurred during cold weather points signifi- 
cantly to the harmful influence of this constituent 
of the steel. This brings us back to the vexed 
question regarding the relative merits of Bessemer 
and open-hearth rails. The Bessemer furnace, to 
produce a given standard of metal, calls for ores 
relatively low in phosphorous, what are commonly 
known as Bessemer ores. Ores of this grade are no 
longer available in the United States, but millions 
vf dollars are invested in existing Bessemer furnaces, 
and the owners are reasonably reluctant to permit 
the capital so represented to go to waste. Therefore, 
the native Bessemer furnace uses principally native 
low-grade ores, and a steel undesirably high in phos- 
phorous results. On the other hand, the open- 
hearth furnace can handle the inferior ores advan- 
taceously from a metallurgical point of view. This 
condition, rather than the high carbon content of 
the better modern rails in America probably explains 
the real cause of the trouble. The undeniable force 
of local conditions is exemplified by the gradual 
substitution of the open-hearth furnace, and only a 
couple of years ago one big rail-making plant added 
an open-hearth outfit to its existing Bessemer equip- 
ment, working the steel by a duplex method and 
employing the open-hearth furnaces to refine the 
luitial Bessemer reduction. Again, only a few months 
®go one of the largest of the leading roads of the United 
States cancelled an extensive order for Bessemer 
rails, substituting open-hearth rails in their stead. 
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Such, in brief, is the rail situation in the United 


States, and a frank analysis of the conditions shows | 


that the fault does not lie with the railroad, nor is 
the disease incurable, as the president of the United 
States Steel Corporation would have us understand. 
Careful workmanship and proper handling of the 
metal at crucial stages and appropriate discarding 
will make piped rails largely unlikely. This means 
the expenditure of more time and the exercise of 
closer intelligent supervision all along the line in the 
steel plant, which make the “ unavoidable contin- 
gencies of manufacture,’”’ as Mr. Farrell expresses it, 
quite avoidable instead. 








SUN-POWER PUMPING INSTALLATION IN 
EGYPT. 

Ir will be recalled that in our issue of November 10th, 
1911, we illustrated and described a sun power plant 
designed by Mr. Frank Shuman, an American engineer, 
and erected at Philadelphia. It was understood at the 
time that this plant was intended for Egypt, but from 
the two illustrations and notes of the Egyptian plant we are 
able to give to-day it will be seen that the latter has every 
appearance of being entirely new. It may be remembered 


| glass plates and the insulators used in the original plan 
have been discarded. At the upper edge the generator 
is enlarged into a steam collector 4in. diameter, 
and it has a fall of 6in. in its length of 204ft., the 
collector being connected to the main steam pipe at 
the upper end and the feed water introduced at the 
| lower end. The sides of the reflector are lined with silvered 
glass mirrors ranging in size from about a square foot 
at the mouth to a quarter that size near the vertex. The 
reflector and boiler are carried on light braced steel cradles, 
the outer circumference of which is in the form of a segment 
of a circle and has a rack attached, gearing with a pinion 
which serves to rotate the reflector so that it may always 
| face the sun. The main engine furnishes the power for 
| this operation through a pair of friction pulleys, which 

are put in gear by a special regulator, of which a thermo- 
| stat is the “thinking” portion. Thus the reflectors 
| follow the sun automatically throughout the day. It will 
| be noticed that there are only five banks of heaters in 
| this entire plant, instead of the twenty-six used in 
| America. They have been put widely apart, so that no 
| one shall shade another, an extra hour of sunshine at each 
| end of the day being thus saved. 

Dust is a troublesome matter in Egypt, and with it in 
| view provision has been made for tilting the whole 
| generators to one side and washing them off with a hose. 

It has been found best to work with a pressure slightly 
| below that of the atmosphere, and corresponding to a 
| temperature of about 200 deg. Fah. To use this low 


| pressure steam efficiently the inventor has designed an 
| engine which has given exceedingly good results on test ; 
| a full description of it was given in our issue of July 
| Sth last. 
| obtained before starting the plant by running the air pump 


A surface condenser is used, the vacuum being 


with a small petrol motor, which is stopped as soon as the 
vacuum is obtained and the main engine started. 
The particulars for this notice were kindly supplied by 


| Mr. A. G. Worrall, the engineer in charge of the plant, 


who has been associated with the inventor from the days 
of the early experiments. The plant has been installed 
by the Eastern Sun Power Company, of London. 








TriaL or THE New Mepway Furoatine Dock.——The final 
lifting trial of the Dreadnought dock built by Swan, Hunter and 
Wigham Richardson, Limited, Wallsend-on-Tyne, for the British 
Admiralty took place in the river Medway on Wednesday after- 
noon, October 2nd, when the battle-cruiser Lion, displacing 
30,415 tons and drawing 3lft. 6in. of water, was successfully 
docked and lifted. The actual lifting operation of the dock 
from a draught of 31ft. 6in. until the pontoon deck was awash at 
the sides occupied three hours and ten minutes. The total dis- 
tance through which the vessel was lifted was 36ft. and the total 
quantity of water necessary to be pumped in-order to raise the 
deck of the dock clear of the water was about 46,000 tons. 
After the Lion had been cleaned and painted and some necessary 
repairs had been effected, the dock was lowered the following 
morning at 8 o’clock and the ship was undocked during the day. 
The operation of lifting this huge battle-cruiser was one of great 
interest, as no ship of a similar displacement has ever been lifted 
out of the water by a floating dock, and the time occupied in 
lifting the vessel was well within the limits prescribed by 
contract. 

Tue InstiITUTION oF AUTOMOBILE ENGINEERS.—The first of 
the special series of papers which has been arranged for the 
London graduates of the Institution of Automobile Engineers 
was read on Thursday last, October 3rd, at Caxton Hall, by 
Mr. G. Campbell-Taylor. The papers are to form a series 
dealing with the steps which would be taken in arranging for 


| the manufacture of 750 chassis of 15 horse-power as a@ year's 
output, the selling price being fixed at £350 each. 


Mr. Campbell- 
Taylor opened the series by describing the works organisation 
necessary to cope with the output determined upon and detailed 
the points which the board of directors would have to take into 
consideration in commencing their arrangements for the year’s 











REFLECTORS AND GENERATORS OF SUN-POWER PLANT 


that in the Philadelphia steam generator plane mirrors were 
used, whilst in the Egyptian plant, as our illustrations 
show, the reflectors are parabolical. Moreover, the 
power is reported to be much greater, namely, one hundred 
as against about thirty. 

The Egyptian plant is to be found at Meadi, a suburb 
of Cairo, on the road to Helouan. As might be expected, 
the steam generator part of the installation covers a good 
deal of ground. There are five reflectors, each 204ft. 
long, the cross section being in the form of a parabola 
with the generator units at the focus. The latter is made 
of zinc, and is of rectangular section, l4in. wide,“ with 
sides only jin. apart.. It is painted with a special 
black paint of high heat-absorbing qualities, but the 


work. He laid particular stress upon the importance of the 
harmonious working between the heads of the various depart- 
ments and the staff throughout, pointing out that the exact 
scope of each departmental head must largely depend upon the 
temperaments and peculiar characteristics of the individual men 
themselves. The question of costing systems was only briefly 
alluded to on account of the enormous field which it would offer 
if gone into in detail. The various wages systems were, however, 
fully gone into, the author pointing out the advantages of the 
premium system and the necessity of keeping faith with 
the men so employed by not cutting down the time allowances 
in the event of large savings being shown. The importance of 
the progress department was pointed out, the duty of 
this department being the arrangement for all finished 
parts being pushed through one department well before actually 
being required in the next department. 
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A NEW TYPE AND METHOD OF CONSTRUC- 
TION OF LARGE GAS ENGINES.* 


By ALAN E. L. CHORLTON, M.I. Mech. E., 
(Manchester). 


A.M.I.E.E, | 


THE theoretical economical advantages of large gas engines as | 


prime movers are so well-known in this country, particularly 
when using the waste gases from either blast furnace or coke 
ovens, that some explanation’ must be sought to explain the 
relatively slow progress which has taken place in their use 
when compared with that on the Continent, especially in 
Germany. The importance of these economies, as affecting 
cost of production, is probably greater for the iron, steel, and 
coal industries than for any other, and is of such obvious moment 
that the disadvantages of the gas engine that are held to exist 


| (3) have separate jackets. 


in this country, as compared with Germany, must be of very | 


real significance indeed to in anywise account for the relative 
small extent of their usage in these industries. This situation 
may have been brought about by one or other of two quite 
different causes, or a combination of the two. (a) The usually 
credited disadvantageous characteristics of the gas engine 
itself, or (b) the reduced first cost and peculiar applicability to 
existing installations of its most formidable competitor, usually 
the steam turbine of the mixed pressure type. : 

What are these characteristics of the large gas engine which 
have restricted its progress ? 


It is to be feared that they are still, to the general industrial | 


mind in this country as follows :—(1) Not fully reliable. (2 
High in first cost and installation. (3) High in cost of upkeep. 
(4) Developed and brought into greatest use abroad. Whilst 
the steam turbine (1) Was invented and developed in this 
country. (2) Is cheaper to instal when steam boilers, &c., 
are already in use or exhaust steam available. (3) Is considered 
more reliable. (4) Is reputed to have a lower cost for repairs 
and upkeep. (5) When of the exhaust type enables much old 
plant to be retained in use, while still effecting considerable 
economy. 

It is not the object of this paper, however, to enter further 
into this comparison, but merely to consider it as affecting the 
question of the large gas engine from the point of view of design, 
cost, &e. The limitations which have prevented the progress 
of the large gas engine will be seen to be primarily due to (a) the 
prevalence of the belief of unreliability, (6) the comparatively 
high total first cost of installation. 


(a) UNRELIABILITY. 


This view of unreliability has, of course, been formed from 
the troubles experienced in the past, though it has been actively 
combated by various engineers when referred to present types. 


| in the K6érting type engine 


| failures for all prime movers. 


fact, it was preferable that the jacket should be entirely dis- 
sociated from the cylinder in casting, a further reason being that 
different mixtures of cast iron were required for the conditions 
which the parts had to meet during service. From the prac- 
tical point of view, it appears that the cylinder should have no 
valve pockets, that is, it should approximate to a simple pipe, 
and that the jacket should be a separate casting. 

The next source of unreliability is in the valves and valve 
gears, subject to the heat and stress 
of the explosion. As is shown by the 
well-known annual report of Mr. M. 
Longridge,* this is a frequent cause of 
Ob- 
viously, therefore, an improved engine 
should, if possible (1) be valveless ; 
(2) have cylinders of simple pipe form ; 


The only large engine with cylin- 
ders of pipe form without valve pockets, 
&e., and where the two pistons per- 
formed the various valve functions 
successfully, was the Oechelhauser ; 
the disadvantages of this type, which 
have restricted its use, although its 
thermal economy is well-known, spring 
from other causes, as high first cost, 
large floor area covered—horizontal 
type—c. 

The success of a valveless action was 
confirmed by the author’s English ex- 
perience with the working of the 
central exhaust ports by the piston 
an expe- 
rience which clearly indicated that 
there was no apparent reason why the 
air and gas inlet to the cylinder 
should not be controlled by a similar 
method in an adjacent cylinder. The 
outcome of this was the adoption of 
two parallel cylinders with ports about 
the middle, connected by specially 
shaped passages at their ends; one 
piston thus controlling the inlet through 
the ports in one cylinder, and its 
fellow expelling the exhaust through a 
similar set of ports in the other cylinder. 
This design was more or less bound to be 
of the two-cycle type, and he naturally 
leaned to such a principle, seeing that 





his experience had con- 


| vineed him that by retaining, amongst other things, small cylin- 


It may be said constructionally to refer to the cracks and | 





breakages of important parts of the engine—undoubtedly a too 
common occurrence in the past. To briefly illustrate this, as 
it materially helps the raison d’étre of the new design to be fol- 
lowed, figures have been prepared showing the cylinders and 
cylinder heads as formerly made of the large type engines, and 
as they are now manufactured in attempting to_overcome this 


der diameters, it was the most suitable form for large powers. 
A somewhat similar type of cylinder had already been known 
in the single-acting form for small motor engines for a number 
of years, but it had not been adapted to large powers nor made 
double-acting in the special form the author now presents it. 

From Fig. 6 and section Fig. 5 of the cylinder it will be seen 
that it consists of two single-walled ‘‘ U ” tubes placed end to 
end, the inlet and exhaust ports being about the joint ; flanges 
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Fig. i—FOUR-CYCLE CYLINDER, SHOWING CRACKS 
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CRACK 
Fig. 2—TWO-CYCLE HEAD, SHOWING CRACKS 


liability. Generally these troubles sprang from initial foundry 
strains set up between the inner and outer walls of the casting 
when these were cast in one piece, as was the original practice. 
These initial strains, augmented by those set up through the 
different temperatures of the parts when working, eventually 
caused cracks and failures. Fig. 1 shows a cylinder of the old 
type—four-cycle—with some cracks indicated. Fig. 2 shows 
similar cracks due to the same cause in cylinder heads—two- 
cycle. This more than ordinary occurrence of cracks compelled 
makers first to discover the reason and then to amend their 
designs to prevent them; and the final forms of all types had 
the inner and outer skins of metal connected only as far as pos- 
sible in one place, the other ends being left free to allow all the 
differential expansion and contraction set up in the foundry 
and in working to take place freely. A flexible connecting 
membrane completed the jacket to retain the cooling water in 
place. 

Figs. 3 and 4 show cylinders and cylinder heads of the later 
designs, in which it can be seen how greater freedom was allowed. 
If possible, still further improvement was desirable to dispose 
of the awkward shapes round the valve pockets, &c., and to do 
away with the connection between the jacket and the inner wall 
at A, where cracks also had occurred, quite apart from any 
troubles which might occur with the valves themselves; in 


* Iron and Steel Institute, Leeds. 





Figs. 3 and 4—PRESENT DESIGN OF CYLINDERS AND HEADS 


on the cylinders—set back somewhat from this juncture—hold 
in between them the exhaust and inlet boxes—Fig. 7—as shown 
in Figs. 6 and 8. 

The whole cylinder unit presents extremely simple forms of 
single-walled castings, particularly suitable for successful and 
economical foundry work without setting up casting or expan- 


sion strains, and also for use in internal combustion work itself, | 


as there are no pockets or irregular shapes; all sections are 


more or less cylindrical, including the connecting passages. | 


No heavy flanges or joints occur about the points of maximum 
pressures and temperatures as in the ordinary type of engine. 
This form gives most effective cooling to all parts, as, being 
inherently of a strong section, they can be made with compara- 
tively thin walls. The efficiency of the cooling is further 
increased by the accessibility of the water to all parts of the com- 


bustion chamber, the usual thick flanges and joints there being | 


avoided. Thus the engine may run at a higher temperature 
than is usual in the present large sizes. In fact, on test full load 
has been maintained continuously with the jacket water boiling, 
and under such conditions the amount used can be considerably 
reduced allowing in some cases the motor car type of cooler to 
be used with its advantages of small space occupied, &c. Fur- 
ther, the absence of joints and cavities in the combustion cham- 





Electrical Insurance Company, edited by Mr. Michael Longridge. 





= 
ber reduces the risks of pre-ignition and improves the efticiene 
of scavenging. High compression can be used without the rf 
advantages of water injection. gs 

All the cylinder, &c., walls being single, the jacket ust be 
provided in a suitable manner to retain the necessary water, 
and this is most readily done by dropping the whol duplex 
cylinder into a simple tank, as shown in Figs. 8 and 9, the cylin. 
ders resting by their central flanges on stools on the tank hottom 





Fig. 5—DUPLEX CYLINDER—SECTION 


or engine entablature. By this construction is secured at once 
complete allowance for temperature expansion without restraint ; 
the exhaust outlet, the only connection to the outside, passes 
through the tank wall by a stufting-box, or a flexible membrane 





Fig. 6-DUPLEX CYLINDER 


is used. the connection to the charging pumps being within the 
jacket tank, It will further be seen from this design that in 
casting complete expansion is allowed in all directions, and no 
strains are set up, all the cylinders, &c., being single walled. 




















Fig. 7—INLET AND EXHAUST BOXES 
Difficulties with valves are done away with, for though these are 
| now much rarer than in the past, still the exhaust valve of all 
| four-cycle engines remains apart, requiring considerable atten- 
| tion. No doubt the present horizontal gas engines with their 
| simplified valve gear are a great improvement over the previous 
| types; still the further great advantage of an engine with no 
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valve gear must be apparent, particularly when taken into 
account with the possibilities of higher rotational speed. 

There still remains the disadvantage of heavy capital outlay 
when the present large engine of the horizontal type is con- 
sidered. 

(b) Hien First Cosr. 

{t having now been shown how in the duplex design the 

inreliable parts of the gas engine are effectively dealt with, it 





Fig. 8-INLET AND EXHAUST BOXES IN PLACE 


remains to meet the other objection to horizontal type gas 
engines of large power, @.e., high first cost of installation. The 
cost of installation of a gas central station primarily consists of : 

(1) Engines; (2) fly wheels, (3) electric generator, (4) 
foundations, (5) buildings, (6) crane, (7) switchboard and 
cables, (8) auxiliaries, &c. The first six items are probably 
the possible variables and so will be considered in order. 

(1) Engines. 
slow-speed horizontal is the only one in the field, and the large 
amount of room taken up by this type, with its expensive found- 
ations, &e., is well known. The cheaper prospect, judging from 
steam usage, and some work already done in medium-powered 
gas engines, is in the vertical design. 
practice, a high-speed forced lubrication closed-in type, particu- 





Fig. 9-TANK FROM ABOVE 


larly for electrical work, is the most successful; incidentally 
the oil from the same system may be used for piston cooling 
as is now standard practice in Diesel engines. It seems neces- 
sary, therefore, that the engine should be vertical high-speed 
enclosed with forced lubrication, for by it (2) fly wheels are 
greatly reduced in size, weight, and price; (3) generators are 


less by about 50 per cent.; (4) foundations being a simple block | 


are cheaper by a like ratio; (5) buildings, owing to the small 
floor space taken up, are greatly decreased in size ; 
the crane is of less span, and probably has to lift a much less 
maximum weight. 


As the vertical duplex type runs at twice the speed of the 
present horizontal, and if the cost of the engine itself is not | 


taken at a lower rate, although it seems reasonable to suppose 
that it might be, we get a comparative table of costs per brake 
horse-power as follows : 


Horizontal. Duplx. 
£ £ 
DS. 8S. Gad Gee ee ae eee 
i, rs va. ace ae 
ROUIO ssc Gal Mee er te 
OMAN. Ae. a.) 3. OBO >. 57"... OL07S 
oo re | ; .. 0.675 
Crane / 
NOG ok  EBISS zs SOTO 


These figures are comparative only and might be taken on a 
lower basis. The reduction in cost, however, effected by instal- 
ling the large vertical ‘* Duplex” type as against the present 
horizontal engine is 20 per cent. If the engine is taken at £4.5 
per brake horse-power the gain is 26 per cent. 

'o illustrate this Figs. 10 and 11 shows the lay out for stations 
containing horizontal and “ vertical duplex ’’ engines of equal 
powers—10,000 brake horse-power. The floor areas, including 
switch-room, are respectively 16,916 square feet and 10,756 
square feet, showing a gain of 36.5 per cent. in favour of the 
vertical. 

A brief general description of the improved type of gas engine 
derived from the foregoing would be: The engine is of the 
vertical type, very similar in a general way to those steam 
engines now so much in favour in this country. It works on 
the two-stroke cycle. All working parts are enclosed, and the 
lubrication is by oil under pressure from a direct-coupled rotary 
pump. The engine may thus run at considerably increased 
rotational speed, and from the fact that there is a compression 
be each stroke of the two-cycle engine balancing the inertia of 
the reciprocating parts, a higher piston speed than is usual can 
thus be adopted with the attendant thermo-dynamic gain. The 
cylinders are of the “ Duplex ”’ valveless type, supported about 
their centres and free to follow the various temperature expan- 
“tons mm every direction. The necessary water cooling jacket is 
provided by the cylinder being placed within an ordinary cast 
‘ron tank, and where the exhaust branch passes through the tank 
— a flexible connection is provided. Ordinary air and gas 
charging pumps driven by an auxiliary excentric are provided 


at one end, within or alongside the tank, and connect direct to 
the inlet valve box of one cylinder. Fig. 15 shows these 
pumps in an end sectional view. The ‘‘ Duplex ” power cylinder 
is so arranged that the exhaust piston has a lead over the inlet 
piston. The governor is gear driven and acts on a simple 
control valve on the pumps. The ignition is of the rotary mag- 
netic high-tension type in duplicate. The other details of the 
engine construction are similar to standard high-speed steam 
engine practice. 

Various views of ‘‘ Duplex ’”’ engine parts are shown in the 
following figures: Fig. 6 shows the cylinders ; Fig. 7 shows the 





For large powers the present comparatively | 


and (6) | 


valve boxes ; Fig. 8 shows the cylinders in place, with the inlet 
and exhaust boxes in position and part of the cooling tank round ; 
Fig. 9, view from above of the cooling tank showing its simple 
construction. In order to indicate the large powers for which 
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Fig. 1O—STATION WITH FIVE TWIN HORIZONTAL ENGINES 


| 

| these engines can be built, the cylinder dimensions of a vertical 
| twin ‘ Duplex” of 6000 brake horse-power may be noted— 
| Fig. 13. These cylinders are but 36in. diameter by 43in. stroke, 
| and the speed of revolution 140 per minute. The fly wheel is 
| 12ft. 3in. diameter and 60 tons in weight, and the floor space 
| taken up by the engine is 475 square feet. It must be obvious 
| that these sizes are by no means the limit, and the author sees 
no reason from his experience, and what has already been done 
in other engines why cylinders of 48in. diameter should not be 
successfully used. It is interesting to note that a triple 
| ‘“ Duplex ”’ with 48in. diameter cylinders and 4ft. stroke, run- 


| ning at 125 revolutions per minute, would give about 16,000 | 


| brake horse-power at quite a moderate mean pressure. 


| The simplicity of the engine is illustrated by the following | 
| 








oO 








OF 
} WOOY HOLIMS 


| 


a Hh | 

eee i | ae 

| , —=o 
| 


| 





| 


| Fig. 11—STATION WITH FIVE VERTICAL DUPLEX ENGINES 


table of moving parts under explosion stress for engines of equal 
turning moment, ‘* Duplex ”’ and four-cycle horizontal :— 


Comparison of Main Parts under Explosion Stress of a Four- 
cycle Horizontal and a Vertical Duplex Engine with Equal 
Numbers of Impulses per Revolution. 

Twin Tandem 4-Cycle Horizontal. Twin Duplex 2-Cycle Vertical. 

Cylinders ee Two duplex << 











Pistons .. 4 | er eee 
Inlet valves 8 with gear Inlet valves .. .. .. Non. 
Exhaust valves .. 8 eo Exhaust valves... None. 
Piston-rod packing 8 Piston-rod packing 4 


Total ap hare. g Cea 
Total moving parts subject to 
heat stress, 4. 


Fetal. os, «+82 
Total moving parts subject to 
heat stress, 20. 

It will be apparent that this type of engine, being of such a 
simple form, is particularly suitable for ship propulsion work, 
as it can be easily made reversible. Fig. 12 shows a single 
duplex of the vertical open marine type, another form of which 
has twin-duplex cylinders with the charging pumps at the back 
worked by rocking levers from the main crossheads, as is the 
common practice with marine air pumps. though it may be 
preferable to separately drive these auxiliaries, i.e., the supply 
or charging pumps, as is now quite common in large steam 
practice. 

However, the problems of ship propulsion by large gas engines 
is without the scope of this paper and also the Institute. This 
type of engine, however, is preferred by some users on land as 
being more get-at-able than the enclosed. 











| cylinders, 


It is useful to consider how the conclusions so far drawn agree 
with, or, at any rate, are not incompatible with the thermo- 
dynamic desiderata, &c., as observed by others. 

It is therefore interesting to give here the opinion of M. Mathot, 
the well-known authority, on the principles that engine builders 
should follow in further improvements in their designs, and to 
see how these agree with the foregoing conclusion and with the 
principles of the design to be described later. (1) To produce 
a system of governing of practicaliy constant ratio of mixture 
admitted in variable quantity without involving a vacuum in 
the cylinder. (2) Increased compressions facilitated by wzter 
injection, for example, in such a way as to permit the utilisa- 
tion of the poorest possible mixtures to burn slowly, but com- 
pletely, at the commencement of the expansion period. In this 
way the mean pressure would be increased, permitting the reduc- 
tion of cylinder dimensions and avoiding sudden explosions, 
which would be replaced by combustion at nearly constant pres- 
sure during a certain period of the power stroke. (3) Automatic 
expulsion and complete scavenging of burnt gas in order that the 
quality of the following charge of explosive mixture should not 
be unfavourably influenced. (4) Design of parts to allow free 
expansion of the portions in contact with hot gas, so as to permit 
engines to be worked at higher temperature and to increase 
the thermal efficiency by recovering a portion of the heat lost 
to the cooling water. (5) The design of details to permit auto- 
matic regulation of cooling water circulation in proportion to 
the work developed by the engine so as to improve the efficiency 
under low loads. (6) The creation of vertical types of large 
power both for marine and for industrial services, in order to 
reduce the space required, and so as to lessen the hindrance with 
regard to free expansion now existent in connection with the 
larger tandem horizontal engines. (7) A practical means of 
recovery of waste heat from the exhaust gas. 

In passing now to the design evolved from the author’s some- 
what considerable practical experience in the use of the large 
gas engine in England, the general agreement with these sug- 
gestions of M. Mathot will be noted. No. 1 calls for a system 
of governing with a constant ratio of mixture, &c., and is exactly 
the method employed in two-cycle engines with separate gas 
and air charging pumps of correct proportionate volume, the 
mixture when delivered being always of that proportion. The 
** Duplex ”’ engine is of this type. (2) Increased compression 
and economy is made possible by the pocketless form of the 





Fig. 12—MARINE TYPE DUPLEX ENGINE 


thorough scavenging, and effective cooling. (3) 


| Scavenging is, as usual, in two-cycle engines done by an air pump 


| The ” Duplex ”’ is of the vertical type. 
| heat from the exhaust. 


at about 4 lb. pressure. (4) Free expansion of all parts is com- 
pletely provided for as described. (5) Control of cooling water 
temperature may be readily effected by the governor. (6) 
(7) Recovery of waste 
This, though not strictly germane to 
the subject of this paper, is an interesting part of the internal 


| combustion engine problem, and one in which the author has had 
| considerable experience with large horizontal engines of the two- 





cycle type. The results obtained in the way of evaporation with 
this type, where the proportion of heat discharged by exhaust 
to jacket is greater than that of four-cycle engines, have been 
as high as 3 lb. per brake horse-power hour, the boiler being fed 
with hot feed from the jackets and economiser pipes. The 
steam generated in these boilers can be used in various ways. 
When the source of the gas is an ammonia recovery producer 
plant, all that isevaporated will be required for the producers to 
keep the temperature down. It is interesting to note that the 
value of the steam generated, 0.02d. per brake horse-power 
hour, is equivalent to the value of the gas taken by the engine 
with the present price of by-products ; thus the gas engine need 
not be debited with the gas used, and consequently the cost per 
brake horse-power generated is extremely low. On electro- 
chemical work, with 100 per cent. load factor, the net cost of 
energy for a 3000 brake horse-power plant is 0.047d. per brake 
horse-power hour, assuming interest and depreciation at 10 per 
cent.f. 

In other cases the steam can be used for power purposes, 
driving a steam auxiliary cylinder on the main engine and in, 
connection with this an extract from a paper read by the author 
before the Manchester Society of Engineers is appended :— 

“This arrangement of a combined steam and gas engine is by 
no means a new one, and has appealed to many engineers. It 
seems to be one that is particularly applicable to engines of the 
two-cycle type, from the fact that a boiler can be arranged very 
near to the cylinder and that the loss of heat to the exhaust 
valve and during the exhaust stroke to the jackets is avoided. 
It is interesting to determine the possibilities of such an engine. 
Let us take in the first instance the addition of a steam end to 
a normal economical gas engine. Assume a standard engine to 
use 9500 British thermal units per brake horse-power, then, as 
ordinarily arranged with jacket feed to the boiler, we may take 
40 per cent. of this amount recoverable, and at 80 per cent. 
efficiency of conversion at 100 lb. pressure we get about 24 lb. 
steam per brake horse-power. Now dealing with a special 








+ See paper by the author to the Sheffield Society of Engineers and 
Metallurgists, March, 1912. 
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combined compound engine, each part of which is made in the 
most suitable way for the purpose required, we get a very dif- 
ferent result. As has been said, in order to reduce the cost of the 
gas engine part the compression would be lowered, and with the 
ignition retarded, a much lower maximum pressure and tempera- 
ture would result ; the total heat units used would go up, say, 

4 





obtained :— 
12,000 x 50 x 80 


— = 4lb. 
1185 x 100 x 100 





should be recoverable. The following figures should then be 


“The steam cylinder used would be similar in type to the two- 


The author thinks that he has now briefly but sufficient} 
described this new type of large engine. So far the experienc, 
with it has not been very extensive, but with a full knowled, 
of what gas engines with their troubles were in the past, hee 
happy to say it has been uniformly successful ; in fact, the first 
| engine built was running on load in parallel with other ZaS sets 
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Fig. 13—ELEVATION OF 6000-B.H.P. TWIN “DUPLEX” ENGINE 
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Fig. 15—SECTION OF AIR AND GAS PUMPS 


cycle gas one, i.e., with no exhaust valves, as has been reintro- 
duced largely in Germany, as the Gleichstrom machine, with 
| very economical results, and the jacketing of the ends could be 
| done by exhaust gas. On small engines with this cylinder a 
| consumption of 10 Ib. of steam has been obtained, so it will be 
| safe to take 12 lb. per brake horse-power. This gives a power 
| from the cylinder of one-third that of the gas cylinder, and conse 
quently reduces the consumption for total effective power to 
| 9000 British thermal units per brake horse-power, i.e., less than 
the economical gas engine alone. Such a steam auxiliary 
| cylinder has other advantages outside economy. It is an excei- 
lent method of starting the engine, or for marine work for revers- 
ing, and it provides a means for the gas engine taking a con- 
I é - | siderable overload, so we may look for some considerable pro- 
t ae YY; 238 gress in this direction in the near future.” 
JJ | in | | Or it may be used for any auxiliary plant, as water pumps, 
f | or charging pumps, when these may be separately driven 
| These exhaust boilers act as very effective silencers. A standard 
| high-speed engine of the vertical ‘“‘ Duplex” type upon which 
















‘ | very exhaustive tests have been made on the shop test plate 
~ = gy | gave the following figures :— 
= : y 
C4 a | Mechanical efficiency oe 85 per cent 


A | Heat consumption per brake horse-power 10,500 British thermal units 
Water consumption per brake horse-power 4 gallons 
, | Oil consumption per brake horse-power 0.0004 gallon 


i | Governing -- 1percent. rise full load on 
Fig. 14—SECTION OF 6000-H.P. ENGINE and off—steady afterwards 


SS 97 “77 


to 12,000 British thermal units, but more would be rejected to These results are from cylinders 154in. diameter by 18in. 


exhaust : then, with a special arrangement’of boiler, economiser | stroke, and will doubtless be iraproved upon with larger cylinders 
pipes, superheaters in exhaust, &c., 50 per cent. waste heat | and further refinements, 





within two hours of its first starting wp on gas, a result with a 
new type gas engine he is inclined to think is without precedent. 


FORTHCOMING ENGAGEMENTS. 


FRIDAY anp SATURDAY, OCTOBER llrs# anv 12ru. 


Tue InstiruTiIon oF Muntcrpat ENGINEERS.—The fourth 
annual general meeting will be held at 4, Southampton-row, 
London, W.C., at lla.m. At 2.15 p.m. discussion on the follow- 
ing —— to be presented to the meeting :—‘* The Modernising 
of Building By-laws,” by Mr. F. W. Platt; ‘The L.G.B. 

Report on Intercepting Traps,” by Mr. H. C. H. Shenton ; 

‘The Influence of Town Planning upon Public Health,” by 
| Mr. W. Louis Carr ; “ Superannuation and Security of Tenure,’ 
| by Mr. A. Winter Gray. The papers will be taken as read. 


SATURDAY, OCTOBER 12rxa. 


Tue NortH OF ENGLAND INSTITUTE OF MINING AND MECHANI- 
| CAL ENGINEERS.—The Wood Memorial Hall, Newcastle-upon- 
Tyne. The following papers will be read or taken as read :~ 
* The Ignition of Coal Gas and Methane by Momentary Electric 
Ares,” by Professor W. M. Thornton; “Electrically Driven 
Winding Engines in South Africa,” by Mr. A. W. Brown; “A 
Photographic Method of Rapidly Copying Out Pay-notes in 
Use at Throckley Colliery,” by Messrs. T. V. Simpson and (. W. 

| Bell. 2 p.m. . 











MONDAY, OCTOBER 14ru. 
Tue INstiITUuTE OF MARINE ENGINEERS.—58, Romford-road, 
Stratford, E. Presidential address and presentation of Denny 
gold medal. 8 p.m. 


WEDNESDAY, OCTOBER lé6rx. 
Royat Unirep Service Instirution.—Whitehall, S.W. 
| “The Corrugated Ship,” by Captain G. S. MaclIlwaine, R.N. 
3 p.m. 
Tue INSTITUTION OF HEATING AND VENTILATING ENGINEERS. 
| —The autumnal general meeting will be held at the University 
College, Gower-street, London, W.C., at 7 p.m. Resume 
discussion on papers read at Southport by Mr. A. H. Barker 
| on the subject of “‘ Guarantees.”” Resume discussion on paper 
prepared by Mr. C. Knuth, jun., on ‘“‘ The Determination of 
Pipe Sizes for Hot-water Heating Systems.” A lecture by Mr. 
| A. H. Barker in the Botanical Theatre at 5 p.m. on “The 
Theory and Limitations of Approximate Calculations in Heating 
| and Ventilation.” 
THURSDAY, OCTOBER 17rx. 
| Tue INsTITUTION OF AUTOMOBILE ENGINEERS, BIRMINGHAM 
| CeNTRE.—University Buildings, Edmund-street, Birmingham. 
Paper: ‘‘ The Influence of Low Production Cost on Quality, 
by Mr. Douglas Leechman. 8 p.m. 


SATURDAY, OCTOBER 197TH. 

THE STEPHENSON SoctETy.—Visit to the London, Brighton, 
and South Coast Railway Company’s electrical running sheds 
at Norwood. 

Tue INstITUTION OF MUNICIPAL AND County ENGINEERS.— 
North Wales District Meeting, to be held at the Free Library, 
Queen-street, Wrexham, 11.30 a.m. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
Correspondents.) 





A MODERN FACTORY. 


Sir,—In the account of the factory for Messrs. Siemens 
at Woolwich, the precautions taken to prevent the spread of 
fire are of special interest, embodying, as one may assume, the 
latest requirements of the London County Council. — 

Mr. Southey gives us particulars of these from which one may 
gather that in the case of fire automatic fire-proof doors cut 
oft the ordinary staircases, and exit may be made by the emer- 
gency staircases. The basement, first and ‘second ”’ floor 
windows—I presume that is a misprint here—are glazed with 
wire-rolled glass. In effect, therefore, each floor is sealed up on 
the outbreak of fire. 

Under the heading ‘‘ General,” Mr. Southey tells us that the 
raw rubber and kindred materials are dealt with in these build- 
ings, necessitating the use of open troughs of naphtha, so that 
should a fire arise therein through any cause, such as a short 
circuit or a static discharge from one of the mills, this naphtha will 
certainly be ignited. It is a risk, which, it seems, it is impossible 
to eliminate. When a fire starts, the sprinklers will come into 
play, but these will not extinguish the naphtha, for if the 
trough be filled with water the naphtha will overflow and con- 
tinue to burn. Neither will sprinklers extinguish a stack of 
manufactured or semi-manufactured rubber goods. In the 
meantime other material will probably have become ignited. 

We have, then, an enclosed chamber in which a presumably 
fierce fire is burning, expanding the air, and in addition to evapo- 
rating some of the sprinklers’ water to steam. What will 
happen when the pressure arises to the limit of the weakest 
part, is the bursting of that part. 

One would think that a more reasonable method would be 
to provide an outlet for the heated gases, instead of attempting 
to bottle them up, a method which must surely fail. If the 
floors are open from end to end, a shaft built out as a lift shaft 
at mid-length, with fire-proof but movable doors, would allow 
the gases sufficient area of outlet from any one floor without 
danger to the others and without risk of blowing out walls and 
windows. This shaft could in normal times be used as an 
up-east ventilator. If the length of the floor is divided, the 
partitions should be thinly glazed, so as to give out early in the 
fire. 

Apologising for the length of this letter. 


Hampton Wick, October 3rd. T. D. Parr. 


SCOTTISH WATER POWER. 


Srr,—As large users of water power for the manufacture of 
electro-chemicals, we have read with great interest the remarks 
in your number of 27th inst. on the paper read by Mr. A. New- 
lands on ‘‘ The Economical Aspects of Scottish Water Power.” 

Mr. Newlands, it is to be regretted, falls into the old, old error 
of thinking that power generated by water in Scotland is worth 
let us say, five or six times as much as power generated, for 
instance, on the sea coast of Norway. He assumes that 500,000 
horse-power of Scottish power is worth £1,750,000, or, in other 
words, £3 10s. per horse-power year. We can tell Mr. Newlands 
at once that anyone hardy enough to start the manufacture of 
any established electro-chemical in the parts of Scotland indi- 
cated on his map, with power costing £3 10s. per horse-power 
year, would find himself in all probability very quickly in the 
bankruptcy court. 

There are very few electro-chemical factories on the Continent 
which pay even the half of £3 10s. per horse-power year for their 
power. Probably Mr. Newlands thinks, as so many others do, 
that the mere fact that the power is situated in the United King- 
dom gives it an additional value. As a matter of fact. the very 
reverse is the case ; in other words, it is much cheaper to dis- 
tribute from a point in Norway than, for instance, from Fort 
William. We might suggest that Mr. Newlands should study 
the history of the hydro-electrical schemes in North Wales. 

In spite, however, of what we have seid above, we think that 
Mr. Newlands has done good service by calling attention to this 
matter; all we object to is his estimate of value. The owners 
of water powers in the United Kingdom have such an inflated 
idea of their value that they have up to the present choked off 
almost every scheme for devloping their powers, and it would be 
a great pity if Mr. Newland’s paper added to this exaggerated 
value. Cuas. BINGHAM AND Co. 

London, September 30th. 





EXHAUST GAS TURBINE. 


Srr,—An article entitled ‘An Exhaust Gas Turbine” in 
your issue of August 23rd appears to contain one or two mislead- 
ing statements, 

The reasoning given leads to the conclusion that Newton’s 
Third Law is not of general application, this conclusion being, 
of course, quite wrong. The case under discussion is really an 
example of the so-called d’Alembert’s principle—although 
merely @ particular application of Newton’s law, and seen 
clearly by Newton himself as being embodied in his Third Law— 
and constitutes no “new theory.” 

The cause of the anomaly is in the misapplication of Newton’s 
Third Law, which certainly does not lead us to expect the 
torque on the stator to be equal and opposite to the torque on 
the rotor, except under special conditions. The exhausting 
gases are dynamically a part of the whole, and must be con- 
sidered in discussing conditions of equilibrium ; in fact, it is 
possible so to construct a turbine that the rotor torque is wholly 
counterbalanced by a reactionary torque due to the exhausting 
gases, the stator contributing nothing thereto—e.g., the historic 
steam turbine of Hero. 

Also, “ This excess forward action is not measured by a brake 
test” is incorrect. If the total torque on the rotor is T, which is 
made up of Ty, = torque on stator and T; = torque due to 
efflux of exhaust gases, so that 

: T=T. + Ts, 
then for @ given speed the horse-power depends solely on T, 
and this is surely the quantity which is measured in the brake 
test, and not the quantity Ts . 

aoe JOHN AIREY. 
Michigan, U.S.A., September 28th. 


{Mr. Airey in the above letter seems to be under a mis- 
apprehension as to the authorship of the theory he criticises. 
It is not ours; it is solely that of Mr. Churchill-Shann, the 
iventor of the gas turbine described. Whether the theory 
is right or wrong, it formed an essential part of our article, 
because it is the theory on which the inventor set to work in 
designing his turbine. Apart from this, we feel bound to say 
that we ourselves can find no denial of the general applicability 
of Newton’s Third Law in Mr. Churchill-Shann’s theory as out- 
lined in the article. In fact, so far as we can-see, Mr. Airey 
and Mr. Churchill-Shann are in perfect agreement, except on 
the point as to whether the torque T or the torque Ts is the 
quantity influencing the brake test result. There cannot be 
much doubt about such a fundamental fact. We will only 
agen that the theory given in the article is the theory on which 
is ne venta has worked. Right or wrong, it has apparently 

nabled him to obtain certain highly interesting practical 
esults —Ep, Tur E.] 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 
The October Quarterly Meeting. 

THERE was good attendance at the October quarterly 
meeting of the Midland iron trade in Birmingham on Thursday. 
The gathering was, perhaps, not as buoyant as it would have 
been had there been no breaking out of war in the European 
East. Buyers were trying to make capital out of this event to 
depress quotations, but sellers were so well placed that they were 
able to a great extent to resist these attempts, and they were 
able, as a rule, to maintain quotations at recent levels, with 
here and there advances. Generally speaking, the Balkan 
situation had less effect on business than might have been ex- 
pected. It is hoped that the conflict may be confined within 
narrow limits, for trade might suffer seriously if complications 
ensued involving any of the great Powers. Meanwhile, the 
Midland iron and steel firms have already a great deal of work 
still on the books. This was added to on Thursday considerably, 
and quotations for forward business were strengthened. The 
recent advances in coal and in iron workers’ wages helped to sup- 
port makers in all branches. 


Steel Active. 

A large amount of business was done in steel, the re- 
quirements of engineers being freely expressed. Angles were 
quoted £7 15s. to £7 17s. 6d.; joists, £7 5s.; Bessemer sheet bars, 
£6 2s. 6d.; and Siemens, £6 5s. Compared with three months 
ago, joists were dearer by 5s. per ton, and so were angles ; whilst 
Bessemer and Siemens sheet bars were being quoted 2s. 6d. 
more than then. 


Large Demand for Galvanised Sheets. 

Galvanised corrugated sheets were quoted £12 15s. to 
£13, with some makers requiring more. The mills are well 
engaged on account of India, Australia, and the Far East, and 
some further business was given out on account of these markets 
and also on account of British South Africa, but the South 
American markets were quiet. Galvanised sheets have gone 
up about 10s. per ton during the quarter. Compared with a 
year ago the shipments for September rose in quantity from 
45,960 tons to 60,868 tons; and in value from £576,235 to 
£799,691. The improvement for the nine months’ period in 
quantity was from 453,228 tons to 463,141 tons; and in value 
from £5,599,746, to £5,961,501. 


Other Classes of Manufactured Iron. 

Other descriptions of manufactured iron were in good 
demand at well-sustained rates, and with an onward tendency 
noticeable in quotations. Plain black sheets generally quoted:— 
Singles, £7 17s. 6d.; doubles, £8 2s. 6d. to £8 5s.; and trebles, 
£8 12s. 6d. Gas strip was quoted £8 5s. to £8 7s. 6d.; slit nail 
rods, £9; and hoops, £8 10s. Business was brisk in bar iron, 
both of best and medium descriptions. Marked bars were 
quoted £9 10s.; and unmarked, £8 5s. to £8 10s. Gas strip has 
gained 5s. during the quarter, and merchant bars also 5s. 


Brisk Business in Pig Iron. 

A very good business was done in pig iron at rates 
which showed an onward tendency. Customers complained of 
the difficulty experienced lately in obtaining deliveries, and 
sellers admitted that they were full up with work. South 
Staffordshire cinder forge pig iron was quoted 60s. 6d.; part- 
mine, 63s. 6d. to 65s.; best all-mine forge, 90s. to 95s.; and cold 
blast, 125s. There was a good demand also for Northampton 
pig iron at 63s. 6d. to 64s. 6d.; and for Derbyshire at 65s. to 
66s. Rather more than these figures was obtained n several 
instances. Northamptonshire and Derbyshire descriptions have 
gained about 3s. 6d. per ton during the quarter ; South Stafford- 
shire cinder forge about 2s. 6d. Best all-mine forge and cold 
blast have each gained 5s. Large pig iron outputs are being 
made and stocks are very small. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER, Thursday. 
Pig Iron Continues Strong. 

THERE was a very good attendance on the Iron Ex- 
change on Tuesday, and with one or two exceptions the feeling 
ruled strong. Stocks of pig iron continue small, and sellers 
show no disposition to transact business, except at full rates. 
Buyers, in consequence, operate for immediate requirements 
only, and prices must be regarded as more or less nominal. 
Finished iron steady and steel firm. Copper also rules steady, 
but sheet lead is lower. English tin ingots show a reduction 
of about £2 per ton. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 72s. to 72s. 6d.; 
Staffordshire, 71s. 6d. to 72s. 6d.; Derbyshire, 72s. 6d.; North- 
amptonshire, 71s. 6d. to 72s.; Middlesbrough, open brands, 
76s. 6d. to 77s. Seotch: Gartsherrie, 82s.; Glengarnock, 
79s. 6d. (official price, 80s. 6d.) ; Eglinton, 79s. 6d.; Summerlee, 
80s. 6d., delivered Manchester. West Coast hematite, 83s. 6d. 
f.o.t. Delivered Heysham: Gartsherrie, 80s.; Glengarnock, 
77s. 6d. (official price, 78s. 6d.) ; Eglinton, 77s. 6d.; Summerlee, 
78s. 6d. Delivered Preston: Gartsherrie, 8ls.; Glengarnock, 
78s. 6d. (official price, 79s. 6d.) ; Eglinton, 78s. 6d.; Summerlee, 
79s. 6d. Finished iron: Bars, £8 10s.; hoops, £8 12s. 6d.; 
sheets, £9 5s. Steel: Bars, £8 7s. 6d. to £8 10s.; Lancashire 
hoops, £8 12s. 6d.; Staffordshire ditto, £8 7s. 6d. to £8 12s. 6d.; 
sheets, £9 to £9 5s.; boiler plates, £9 5s. to £9 10s.; plates for 
tank, girder, and bridge work, £8 7s. 6d. to £8 12s. 6d.; English 
billets, £6 10s. to £6 12s. 6d.; foreign ditto, £5 15s. to £5 17s. 6d.; 
cold drawn steel, £10 5s. to £10 15s. Copper: ‘Sheets, £95 
per ton ; small lots, 114d. per lb.; tough ingot, £83 15s. to £84 5s.; 
best selected, £84 to £84 10s. per ton; copper tubes, 114d.; 
brass tubes, 9$d.; brazed brass tubes, 10}d.; rolled brass, 84d.; 
brass wires, 83d. to 8}d.; brass turning rods, 8d. to 8}d.; yellow 
metal, 7d. to 7,,.d. per lb. Sheet lead, £25 to £25 10s. per ton. 
English tin ingots, £231 per ton. 


The Lancashire Coal Trade. 

The attendance on the Manchester Coal Exchange was 
rather below the average, but whilst household fuel remains 
steady demand was comparatively small, owing to most mer- 
chants having anticipated the recent advance and making pro- 
vision accordingly. There was little change to note in slack 
and engine fuel, and coal for shipping purposes was also in 
moderate request. Quotations :—Best Lancashire house coal, 
16s. 10d. to 17s. 10d.; good medium, lds. 4d. to 16s. 4d.; 
domestic fuel, 12s. 7d. to 14s. 7d.; screened steam coal, 10s. 9d. 
to lls. 6d. 


Manchester Association of Engineers. 

THE opening meeting of the session will be held to- 
morrow (Saturday). By the courtesy of the National Gas 
Engine Company the members will be enabled to visit the com- 
pany’s works in the afternoon. In the evening the President, 
Mr. Charles Day, will deliver his presidential address and present 
the Constantine Gold Medal to Mr. Sam. Boswell for his paper 
on “The Modern Lancashire Boiler,’ read during the last 
session, 











Retirement of Mr. J. F. L. Crosland. 

Mr. Crosland, the chief engineer of the Vulcan Boiler 
and General Insurance Company, is retiring, owing to advancing 
years. He joined the staff in 1863, and has had much to do 
with the success which has attended this company’s operations. 
All who have the privilege of his acquaintance will wish him 
many years of well-earned leisure. Mr. Crosland will be suc- 
ceeded by Mr. C. Bullock, his former chief assistant, who has 
been on the staff since 1876. 


Proposed Bridge Over the Mersey. 

A scheme is on foot to erect a bridge across the Mersey 
to connect Liverpool with the Cheshire side. The proposed 
structure is a suspension bridge having a centre span of 2000ft. 
and rising to 50ft. clear at high water. Six tracks for vehicles 
and tramways and two footpaths are included in the design 
for the bridge, which would be 60ft. wide. 


Barrow-tn-Furness, Thursday. 
Hematites. 

There is no variation to note in the condition of things 
in the hematite pig iron trade. On every hand there is marked 
activity, and the iron being turned out at the present time is 
represented by a very large tonnage. And much more iron 
could easily be disposed of. Makers are not in a position to 
meet the whole of the demand, and next to no iron is available 
for prompt sale, the make usually being well sold forward. 
Steel makers both locally and generally have big requirements, 
and they account for a large proportion of the make of iron. 
Ironfounders, &c., are also good buyers. Iron is being sent 
away to all parts of the country, and the Continent is also receiv- 
ing deliveries. Prices are naturally firm with mixed numbers 
of Bessemer iron quoted at 85s. per ton net f.o.b. For special 
sorts of iron there is also a full demand, and a big price is re- 
quired. Hematite warrants are quoted at 82s. 6d. per ton 
net cash, and little is being done at present. 


Iron Ore. . 

Tron ore finds a big sale on all hands. Locally smelters 
are taking as much ore as they can get, and Scotch smelters are 
using a lot of Furness and Cumberland ores. Foreign ores are 
being regularly imported, and two good cargoes arrived in 
Barrow last week. This ore is used for mixing purposes. 
Prices are firm with good average sorts of native ore quoted at 
18s. 6d. per ton, and the best sorts are firm at 26s. 6d. per ton 
net at mines. Spanish ores are quoted at 23s. per ton, delivered 
to West Coast furnaces. 


Steel. 

The steel trade is fully employed. At the Barrow 
works there is much activity in the rail mills, and rails are 
being made for home and overseas buyers. The mills on 
steel ship plates at Barrow are also very busy. In Cumberland 
the Moss Bays are busy in the rail and other branches. The 
general demand for steel is active. Steel rails of heavy section 
are at £6 15s. to £6 17s. 6d. per ton, and light rails are at 
£7 12s. 6d -to £7 15s. per ton, with heavy tram sections at £7 10s. 
per ton. There is only a small demand for tram rails. For 
steel shipbuilding material there is a full demand on local as 
well as general home account, and this is likely to be the case 
for some time to come. Ship plates are at £8 5s., and boiler 
plates at £8 15s. to £9 per ton. Small section steel is in steady 
demand. The works of the British Griffin Chilled Iron and 
Steel Company, at Barrow, are busily employed on wheels, &c, 


Shipbuilding and Engineering. 

There is marked activity in these trades. Vickers, 
Limited, have been instructed to build a third armoured cruiser. 
This makes three ordered in the course of a week. It is stated 
that the third cruiser has been placed at a higher figure than 
the two others. 


Fuel. “ 
There is a full demand for coal and coke. Good steam 
coal from Lancashire or Yorkshire pits is quoted at 13s. 6d. 
to 18s. per ton. East Coast coke is in fyll demand at 28s. 6d. 
per ton delivered to West Coast works. 


Shipping. 

The shipping trade is fairly well employed. - Of late 
many oil cargoes have arrived in Barrow, which place is becoming 
a large centre for the distribution of motor spirit. It is carried 
from Barrow on specially constructed craft to various home 
ports. Much is also dispatched to towns in the North of England 
by motor wagon. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Round the Works. 

MAKING inquiries here and there in the east end 
of the city, where the heavy steel and iron works are 
situated, I learn that a good deal of shot—13.5, 9.2, 
and 6.0 lyddite—is in in hand, besides large quantities 
of armour plate for such Governments as France, Turkey, 
Russia, Italy, and Spain, and big foreign Government 
orders in the shape of forgings are also in course of execution. 
One firm is stated to have heavy orders for the delivery of 
shell for Italy ; another has contracts with the Far East for 
blooms, and I hear of some works being crowded out with 
orders for turbine drums, dummy rings, shafts, gun shields, 
tubes, and forgings. It is reported, too, that a Government 
order has been placed in Rotherham for the construction of 
special powder vans. These, if what I hear be right, are intended 
for use at the new torpedo factory, near Gosport. It will be 
recalled that quite recently Edgar Allen and Co. narrowly 
missed a big contract for the Manchester Corporation tramways. 
The order was placed with an American firm, but I learn that 
the Corporation has now given a smaller contract for points, 
crossings, &c., to Edgar Allen. Other contracts placed with 
Sheffield firms include big orders for springs for Central Argen- 
tine, and in the home department a considerable quantity of 
railway material. 


Pig Iron and Billets. 

In fact, all the large works in the East End still continue 
busy, and orders do not seem to show any signs of flagging. 
East and West Coast hematite prices remain at the same high 
level of the last fortnight. Makers are very firm, but buyers, 
having contracted fairly well forward, are not pressing for new 
contracts. The difficulty at present is in getting supplies from 
the furnaces. There is still a shortage in billets, but deliveries 
are rather easier than has lately been the case. Bessemer 
blooms and billets are quoted at about £8 5s., and hard Siemens 
at £1 more, the demand, of course, being very strong. Lin- 
colnshire pig iron quotations are given this week at 70s. 6d. 
for forge, 71s. 6d. No. 3 foundry, and 73s. 6d: basic, but there 
is practically no buying. On the other hand, Derbyshire No. 3 
foundry is quoted at 67s. at the works and forge 63s. 6d., and 
at these rates a nice business is being done. There is a better 
disposition to buy as it becomes understood that no reduction 
is in immediate prospect, while, on the contrary, prices may even 
yet advance further. For common bars from £8 to £8 10s. 
is asked, though I hear that in one case 5s. more than this figure 
was asked by a Staffordshire firm (£9 in Sheffield), and even at 
that price no orders for either pig or bar iron were desired until 
the spring. Such a figure, however, is exceptional. There 
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seems no fear at present of the Balkan War affecting Sheffield 
trade, except to make armament firms busier, as most of the 
general work done is for industrial machinery, tools, and agricul- 
tural implements. In the lighter trades, the file and engineers’ 
tool departments have so much work that they are hard put to 
it to meet demands, and makers’ prices of joiners’ and edge tools 
have recently been advanced 5 per cent. 


Exports to the United States. 

A report issued this week by the United States consul 
in Sheffield gives some interesting figures as to the city’s exports 
to America. The total, £206,109 12s., shows an increase on 
the corresponding quarter of 1911 of £51,212, though the total 
for the nine months just ended (£514,261) is only an advance 
of £7345 on that of the corresponding period in the previous 
year, but that is probably accounted for by strikes and lock- 
outs. The most satisfactory feature of the report is that 
during the past quarter steel imports rose by £48,586 to £144,845. 
New listed items included steel sheets valued at £8976, and 
wheels and axles, though in this case the figure was not large. 
Increases were also revealed in cutlery, electro plate and silver 


Fuel. 

The steam coal market is not without some evidence 
of weakness, though just at present outputs are going away 
fairly well. In a few instances, however, there is a tendency 
to accumulate stocks. Much of this must be attributed to 
high freights, through scarcity of carrying tonnage. The demand 
for industrial consumption is well maintained, and there are not 
yet any indications of falling off in that direction, though some 
people who should know, express the opinion that prices have 
touched the top, and that competition for business will presently 
reveal itself. Contrary to expectations a week ago, prices are 
developing a downward tendency, the result of which must 
be to make those collieries which have been showing a rather 
independent attitude for forward business, a little more pressing 
for it. Buyers, however, will generally only arrange short 
term contracts. Regarding general movements, as the close 
of the navigation season comes on most of the coal for shipment 
is sent in execution of existing contracts. Spot lots are still 
ruling in the neighbourhood of 12s., current prices at the pits 
being :—Best South Yorkshire hards, lls. 9d. to 12s. 6d.; best 
Derbyshire, lls. 3d. to Ils. 9d.; second qualities, 10s. 3d. to 
ils.; steam cobbles, 10s. to 10s. 6d.; steam nuts, 9s. 6d. to 10s 3d. 
Coke prices remain at 18s. to 18s. 6d. for best Beehive—these 
prices being actually obtained. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 
Cleveland Pig Iron. 

THERE has been a lull in the Cleveland pig iron market 
during the past few days, and business is now practically at a 
standstill. The war in the East is blamed to some extent for 
the lull, but the fact appears to be that requirements have been 
satisfied for the time being so far as making of contracts are 
concerned. The deliveries, however, still fall considerably 
below what could be wished, and many customers complain that 
they are not receiving the iron due to them, contracted for some 
time ago. To meet current requirements, pig iron continues to 
be taken steadily from the public warrant stores, and the stock 
there is expected to be reduced this month by 25,000 tons. The 
stock now held totals 267,901 tons, including 266,006 tons of 
No. 3 Cleveland pig. So far this month 8400 tons have been 
withdrawn. The shipments average close upon 4000 tons per 
working day. At the close of the market on Wednesday the 
general quotation for No. 3G.M.B. Cleveland pig iron was 66s. 6d. 
f.o.b., and the same price was named for No. 4 foundry and No. 4 
forge, both of which qualities are reported to be scarce. No. 1 
is 71s., and mottled and white iron are each at 66s. All the 
foregoing quotations are for early delivery. Middlesbrough 
warrants have dropped to 65s. 1ld., cash buyers, the lowest 
quotation named since the 12th of last month. 


The Hematite Trade. 

The activity in the East Coast hematite pig iron trade 
is as great as that in the ordinary Cleveland pig iron business, 
and in this district the production is larger than ever before 
reported. During the past month the output has been increased 
by the blowing-in of another hematite furnace. The prospects 
are exceedingly bright, as may be expected when the shipbuild- 
ing industry, upon which hematite iron largely depends, is so 
prosperous, and promises to be so for many months to come. 
The price of hematite has risen very rapidly during the past 
few months. There is no speculation, as is sometimes experi- 
enced in Cleveland pig iron, but the market is ruled entirely by 
legitimate business, and since the beginning of the year the rise 
in quotations has been 14s. per ton. Since June the price has 
been advanced by 8s. per ton. The market is very steady and 
firm, but producers as a rule are not disposed to commit them- 
selves to very heavy sales, as with the consuming industries 
unprecedentedly busy they look for further advance in price. 
The general market quotation for this year’s delivery of mixed 
numbers is 80s., and for delivery next spring up to 82s. 6d. is 
quoted. 


Iron-making Materials. 

There has been very little new business transacted in 
foreign ore, and the prices have been practically nominal. The 
quotation for rubio ore of 50 per cent. quality is 23s. delivered 
at Middlesbrough. The freight rate from Bilbao to Middles- 
brough ranges from 7s. 3d. to 7s. 6d. Coke is in good demand, 
and up to 24s. has been paid for average blast furnace qualities, 


Manufactured Iron and Steel. 

There is great activity in the manufactured iron and 
steel industries, and still the producers cannot altogether 
satisfy the requirements. In the iron bar trade the works 
have good orders in the course of execution, with the prospect 
of a continuance of activity. Steel makers are exceedingly 
busy, and are likely to be so for Months to come. The demand 
for shipbuilding material is large and pressing, and makers of 
general structural material are well occupied. Inquiries from 
both home and abroad are numerous and promising, so that the 
outlook is of an unusually satisfactory character. The recent 
advances in prices are well maintained. Common iron bars 
are £8 10s.; best bars, £8 17s. 6d.; best best bars, £9 5s.; iron 
ship plates, £7 15s. to £8; iron boiler plates, £8 12s. 6d.; iron 
girder plates, £8 2s. 6d.; iron ship angles, £8 5s.; iron ship rivets, 
£9 15s.; steel bars, basic, £8; steel bars, Siemens, £8 10s.; 
steel ship plates, £8; steel ship angles, £7 7s. 6d.; steel boiler 
plates, £8 15s.; steel strip, £8; steel hoops, £8 2s. 6d.; steel 
joists, £7 5s.; cast iron columns, £6 15s.; cast iron railway 
chairs, £4 7s. 6d.; light iron rails, £6 15s.; heavy steel rails, 
£6 12s. 6d.; and steel railway sleepers, £7—railway material 
net at works and all other descriptions less 24 per cent. discount. 
Ircn and steel galvanised corrugated sheets, 24 gauge, in bundles, 
stand at £12 10s. f.o.b., less 4 per cent. f.o.t. 


Shipbuilding. 

Great activity prevails at all the shipyards and marine 
engineering works on the North-East Coast. Much of the ship- 
building in progress is of the highest quality, and on the Tyne 
Admiralty orders for two destroyers are being executed. The 
Northern shipbuilders were a little disappointed this week at 
the announcement that the orders for four armoured cruisers 
had been secured by West Coast firms. It had been anticipated 
that at least one of the orders would have been placed on 
Tyneside, 





Coal and Coke. 

The coal and coke markets continue firm, with a goo 
tone of both prompt and forward delivery. The war in the 
Balkans has caused considerable anxiety and movements are 
being made very cautiously. There is a strong inquiry for both 
steam and gas coal, and the demand for coking fuel and bunkers 
for long distance contracting remains as strong as ever. There 
is now plenty of tonnage on hand adequately to meet colliery 
needs. Best qualities of Durham gas coals are quoted about 
13s. 6d. per ton f.o.b., and seconds at 13s. 3d. A brisk demand 
for bunker coals is reported. Best bunkers are put at 13s. 6d., 
and ordinary at 13s. per ton. Foundry coke is up to 25s. per 
ton f.o.b. : 


Blast Furnacemen’s Wages Advanced. 

A satisfactory return for the three months just ended 
was issued by the Cleveland Ironmasters’ Association this week. 
The average net selling price of No. 3 g.m.b. Cleveland pig iron 
is certified at 54s. 5.64d. per ton. According to the sliding 
seale arrangement, this means an advance in blast furnacemen’s 
wages of 5.50 per cent., which will raise the wages from 22.50 
per cent. to 28.00 per cent. above the standard. The ascer- 
tained price for the second quarter of 1912 was 50s. 0.3d. 
There was therefore an advance in price in the third quarter 
of the year of 4s. 5.21d. per ton, which affords evidence of the 
boom in the Cleveland pig iron trade. 


Cleveland Miners’ Wages. 

Representatives of the Cleveland Miners’ Association 
will meet the mineowners at Middlesbrough on Monday to discuss 
the wages to be paid to the ironstone miners during the next 
three months. ‘The miners, it is understood, are claiming a 
substantial advance. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Pig Iron Warrants Irregular. 

THE market for pig iron warrants has been irregular 
during the week. For this, outside influences are mainly re- 
sponsible. The statistical position of the trade gives little or 
no occasion for weakness, demand still being active, consump- 
tion taking away practically the whole current output, while 
stocks have been decreasing. The favourable nature of the 
export business hitherto is amply confirmed by the Board of 
Trade returns. The irregularity in the market is traceable to 
the outbreak of hostilities in the Balkan territories. Confidence 
has been disturbed, and holders of warrants have in not a few 
instances been either cutting or reducing their commitments 
There have not always been at hand ready buyers to absorb 
the offerings, and hence the tluctuations in prices. Business 
has been done in Cleveland warrants since last report between 
66s. and 67s. 44d. cash, 66s. 9d. to 67s. 74d. one month, and 
67s. 3d. to 68s. 2d. three months. Most of the business seems 
to have been done considerably below the higher prices named. 
Transactions have also taken place somewhat freely up to about 
the end of November, 66s. 10d. having been done for delivery 
in sixteen days, 66s. 24d. for November 12th, and 66s. 9d. for 
November 27th. There is a good steady call for Cleveland pig 
iron in Scotland, and the{arrivals from the Middlesbrough district 
have been increasing. 


Scotch Pig Iron Trade. 

This week prices of Scotch pig iron have been steady. 
Govan and Monkland are quoted f.a.s. at Glasgow, Nos. 1, 
74s. 6d.; Nos. 3, 73s.; Calder, No. 1, 79s.; No. 3, 74s.; Carnbroe, 
No. 1, 79s.; No. 3, 75s.; Clyde, No. 1, 80s. 6d.; No. 3, 75s. 6d.; 
Summerlee, No. 1, 81s.; No. 3, 76s.; Gartsherrie and Langloan, 
Nos. 1, 82s. 6d.; Nos. 3, 77s. 6d.; Coltness, No. 1, 97s. 6d.; No. 3, 
79s. 6d.; Eglinton, at Ardrossan or Troon, No. 1, 74s. 6d.; No. 3, 
73s. 6d.; Glengarnock, at Ardrossan, No. 1, 82s. 6d.; No. 3, 
77s. 6d.; Dalmellington, at Ayr, No. 1, 76s.; No. 3, 74s.; Shotts, 
at Leith, No. 1, 81s.; No. 3, 76s.; Carron, at Grangemouth, 
No. 1, 81s.; No. 3, 76s. per ton. 


The Hematite Trade. 

A steady market exists for hematite pig iron. Cumber- 
land warrants have been sold in Glasgow at 81s. cash, f.o.b. 
Cumberland ports. Scotch hematite is quoted for new business 
at 84s. 6d., delivered on railway trucks at West of Scotland steel 
works. The supplies of scrap still available at moderate prices 
have tended to keep down the values of hematite pig iron, and 
consumers have so far been able to supply their wants on com- 
paratively moderate terms. 


The Malleable Iron Trade. , 
It is officially stated by the chairman of the Scottish 
Iron and Steel Company that the present state of the malleable 
iron trade is very satisfactory, and that the prospects are 
favourable. The combination has had the satisfaction of taking 
over the different works with full order books, and it is expected 
that economies and other advantages resulting from the amalga- 
mation will make themselves felt in due course. Prices are on the 
basis of £8 2s. 6d. r ton for crown bars, best bars being 
£8 10s., and best horseshoe iron £8 12s. 6d., all subject to 5 per 
cent. discount for delivery in the Clyde district. 


The Steel Trade. 

The steel trade of the West of Scotland has full em- 
ployment for shipbuilding and some other kinds of material. 
The pressure for delivery is very great, and ‘cannot be fully met. 
It is reported that a considerable amount of fresh work has been 
placed both on home and export account. Ship and _ boiler- 
plates are in request for transmission to several parts of the 
Continent and the Colonies. Some business has also been coming 
to hand from India and South America. The demand for black 
sheets is such as cannot readily be met, and the inquiry for 
galvanised sheets seems to be on the increase. Steel angles are 
quoted, for Glasgow delivery, £7 15s.; ship plates, £8 2s. 6d.; 
bars, £8 15s.; and boiler plates, £8 17s. 6d. per ton, subject to 
the usual discount. 


The Engineering Branches. 

The engineering trades are enjoying a season of re- 
markable activity. In the marine department especially orders 
in hand are large and pressing, and although fresh contracts 
are not so numerous, there is every prospect of a continuance 
of activity for an indefinite time. Boilermakers are sharing in 
the general prosperity, both marine and land boilers being 
in request. Tube makers have pressing orders in course of 
execution, and for the orders more recently to hand more re- 
munerative prices have been secured. Locomotive engineers 
are so well supplied with work that they have felt justified in 
agreeing to increase the wages of workmen. Some fresh orders 
for locomotives are reported to be coming from abroad. Makers 
of various kinds of machinery and machine tools are sharing in 
the general acivity. 


The Coal Trade. 

Business is active in most departments of the coal 
trade, but the shipments have not bulked so favourably recently. 
Loud complaints are being made that the railway companies 
are not providing a sufficient service of wagons, and that, there- 
fore, deliveries at the ports are delayed. Even where the supply 
of steamers has been much greater than usual, there has been 
difficulty in supplying cargoes promptly from lack of wagons, 
and also in_some cases because arrangements had been made 











to load too many vessels from the same collieries. Prices of 
coal are this week practically unchanged. Steam coal is quoted 
f.o.b. at Glasgow, lls. 6d. to 12s.; ell coal, 12s. to 12s. 3d 
splint coal, 13s. to 14s.; treble nuts, 13s. to 13s. 6d.; doubles: 
12s. 6d. to 13s,; and singles, 12s, to 12s. 6d. per ton. Inland 
house coal demand is quiet, owing to fine weather; but the 
trade in coal for factory use is on a very extensive scale, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


State of the Coal Trade. 

THE restricted arrivals of engaged steamers and the 
large stocks of coal held were the predisposing cause of a vreat, 
degree of irregularity last week in the coal trade. Many colliery 
owners were threatened with pit stoppages, and were quite 
disposed to accept less than quoted prices had there been many 
shippers prepared to take immediate delivery and reloage 
wagons. New business was less than was anticipated. Sellers 
continued to name firm figures for mid-October and more back. 
ward loading, but buyers preferred adopting the waiting policy 
which has become the favourite course in many quarters, 
Latest :—Tonnage arrivals fairly substantial. Quite a suspen 
sion of fresh chartering in view of the Balkan difficulty. 
owners think that unless some of the larger Powers intervene 
there will not be much difficulty at Cardiff. Large stocks held, 
and considerable allowance made for prompt shipment. In 
Monmouthshire tendency rather irregular. Quotations : 
Best Admiralty, 16s. 9d. to 17s.; best seconds, 16s. to 16s. bd.; 
seconds, 15s. 3d. to 15s. 9d.; ordinaries, 14s. 6d. to 15s.; best 
drys, 16s. to 17s.; ordinary drys, 14s. to 14s 9d.; best bunker 
smalls, 10s. 3d. to 10s. 6d.; best ordinaries, 10s. to 10s. 3d.; 
cargo smalls, 8s. 9d. to 9s. 3d.; inferiors, 8s. 6d. to 8s. {d.; 
washed smalls, 10s. 6d. to 11s.; best Monmouthshire black vein, 
15s. 3d. to 15s. 6d.; ordinary Western Valleys, 14s. 6d. to 4s. 9d.; 
best Eastern, 14s. to 14s. 6d.; seconds, 13s. 9d. to 14s. Bitu- 
minous: Best households, 18s. to 18s. 3d.; good households, 
17s. to 17s. 3d.; No. 3 Rhondda, 16s. 6d. to 17s. 6d.; smalls, 
12s. to 12s. 6d.; No. 2 Rhondda, 12s. to 12s. 6d.; through, 
10s. 6d. to Lls.; No. 2 smalls, 8s. 6d. to 9s. Patent fuel, 18s. to 
18s. td. Coke: Special foundry, 29s. to 31s.; good foundry, 
25s. to 28s.; furnace, 21s. to 22s. 6d. Pitwood, 23s. to 23s. fd. 


Colliery 


Newport (Mon.). 

Latest, October 8th :—Little being done in steam 
coals ; tonnage coming in more freely, but outlook uncertain ; 
spot supplies still obtainable under quotations ; smalls firm ; 
pitwood not so plentiful and quoted more freely. Closing 
prices :—Best Newport, Mon., black vein, 15s. to 15s. 3d.; 
Western, l4s. 3d. to 14s. 6d.; Eastern, 13s. 9d. to I4s. 3d.; 
other sorts, 15s. 6d. to 15s. 9d.; best smalls, 9s. to 9s. 6d.; 
seconds, 8s. to 9s. Bituminous: Best house, 17s. to 17s. td.; 
seconds, 16s. to 16s. 6d.; patent fuel, 17s. 6d. to 188.; pitwood, 
23s. to 23s. 6d. 


Swansea. ; 

Conditions prevailing on the anthracite coal market 
gave a brighter outlook ; undertone was slightly firmer. Closing 
figures: Best anthracite, 23s. to 25s. net; seconds, 20s. to 
22s. 6d. net; big vein, 18s. 6d. to 19s. 3d., less 24; red vein, 
14s, 3d. to 15s. 6d., less 24 ; machine-made cobbles, 22s. to 24s. 
net; Paris nuts, 23s. 6d. to 26s. net; French nuts, 23s. tid. 
to 26s. net; German nuts, 23s. 6d. to 26s. net; beans, 21s. 
to 23s. 9d. net ; machine-made large peas, 13s. to 14s. 6d. net ; 
rubbly culm, 7s. to 7s. 9d., less 24; duff, 4s. 9d. to 5s. 6d. net. 
Steam coal: Best large, 18s. to 19s., less 2} ; seconds, I4s. fd. 
to 15s. 3d., less 2}; bunkers, 10s. 9d. to 11s. 6d., less 2} ; smalls, 
9s. 3d. to 10s. 9d., less 2}. Bituminous: No 3 Rhondda, 


a1 


17s. 6d. to 18s. 6d., less 2}; through, 15s. to 16s. 6d., less 2} ; 


small, 12s. 6d. to 13s. 3d., less 24; No. 2 Rhondda, 14s. to 
15s. 6d.; through, 10s. 9d. to 11s. 6d., less 24; small, 9s. Sd. 


to 10s. 6d., less 24. Patent fuel, 17s. 6d. to 18s. 6d., less 2}. 
Iron and Steel. 

The steel trade has continued satisfactory. At 
Dowlais work was continued until Friday night, when the 
Bessemer and Siemens furnaces were put out, an event which 
has not happened for some time. The blast furnaces were 
continued and the product was turned into pig iron. Briskness 
has been the rule at Llanelly, where the steel works have been 
more than usually busy, and the product of bars very large, 
Swansea steel quotations:—Pig iron: Welsh hematite. 
80s. 103d. cash, and 81s 24d. month ; Middlesbrough, 66s. 9d. 
cash, and 67s. ld. month; Scotch, 73s. 9d. cash, and 74s. Id. 
month ; Welsh hematite, 86s. 6d. to 87s. 6d. dd.; East Coast, 
85s. to 87s. 6d., c.i.f.; West Coast, 88s. 6d., c.i.f. Steel bars: 
Siemens, £5 17s. 6d. to £6 per ton; Bessemer, £5 17s. td. per 
ton. Tron ore, 22s. Id. to 22s. 6d., on the basis of 50 per cent., 
Cardiff ; Newport, Mon., 21s. 6d. to 22s. 6d. 

Tin-plates. 

Tin-plates are in good demand, but manufacturers 
are handicapy by the increasing price of raw materials, tin 
and bars being very high. Market conditions remain unchanged. 
Latest prices :—Ordinary bars, 15s. per box; C.A. roofing 
sheets, £9 10s.; big sheets for galvanising, 30 g., £9 10s.; finished 
black plates, £11 10s. to £11 15s.; galvanised sheets, 24 ¢.. 
£13 to £13 5s. per ton. Block tin, £228 cash, £226 15s. three 
months. Other quotations :—Copper, £77 cash, £78 three 
months. Lead, £22, English; Spanish, £21- 10s. per ton. 
Spelter, £27 12s. 6d. Silver, 29,%,d. per oz. 








NOTES FROM GERMANY, FRANCE, BELGIUM, &. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Since last week no change of any moment has taken 
place in the iron and steel industries, employment remaining 
active as before in all the principal departments, while rates 
move steadily in an upward direction. At a meeting of the 
Pig Iron Convention in Essen the demand for crude iron was 
stated to continue remarkably strong, and the blast furnace 
works will be fully occupied up to the end of this year on orders 
previously booked. In spite of extensive output, stocks show 
a further decrease. For inland sales for the first quarter in 1913 
an advance of M.3 p.t. on an average has been resolved upon 
for pig iron, but further advances are expected to take place, 
in case of a rise in the prices for coke from April Ist, 1913: 
the advance would be M.125 p.t. for pig iron, compared with 
M.1 p.t. for coke. At a meeting of the Pig Iron Convention 
that took place a few days ago in Frankfurt-a.-M. the prolonga- 
tion of the agreement with the Luxemburg-Lorraine blast 
furnace works was discussed, the agreement at present existing 
will probably be prolonged until end of 1915 in a slightly altered 
form. The Union for the Sale of Siegerland Iron Ore com- 
menced sales on the Ist inst. for the first two quarters of next 
year, the prices for raw spathose iron ore having been raise! 
M.0.60 p.t., and those for red iron ore M.0.60 to M.1 p.t. at 
mines. From the malleable iron market very good accounts 
continue to be given, employment being brisk and the outlook 
favourable. There was a slight abatement in the demand for 
sectional iron, while a strong business continues to be done in 
wire rods. On the 27th inst. a meeting of the Wire Rod Con- 
vention will take place, and the prolongation of the Conventon 
will most likely be resolved upon. Bars and girders have been 
in regular, if not very animated, request during the past week. 
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BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from a‘ road the name and address 
of the Communicator are in ics. 





When the abridgment is not illustrated the Specification is without 
drawings. 
‘opi Specifications may be obtained at the Patent-o Sale Branch, 
25. pahen pton-buildings, Chancery-lane, , We. at 8d. each. 
The date first given is the date of application ; the second date at the 
end of the abridgment is the date of the advertisement of the acceptance 
of the complete ence al aati cade 
son may On any 0, grounds mentioned in / within 
we eee of the date given at the end of the , give notice at 
the Patent-office of opposition to the grant of he Patent. 


INTERNAL COMBUSTION ENGINES. 


98,392. December 16th, 1911.—IMPROVEMENTS IN OR RELATING 

po SYLENCERS FOR INTERNAL ComBusTION ENGINES SuIrT- 
ABLE FOR MARINE AND THE LIKE Purposgs, Gordon Old- 
field Houghton, of 6, South Park Drive, Paisley. 

This invention has reference to water-cooled silencers for 
marine engines of the internal combustion class in which the 
cooling water after circulating around the cylinders is discharged 
into the silencer casing and flows away by gravity through a 
pipe discharging above the level of the water in which the vessel 
fitted with the silencer floats, and the partly cooled exhaust 
gases escape below the water level. The silencer arrangement 
js automatic in action and there are not any valves to open or 
close when the engine is started or stopped. The arrangement 
jis moreover such as to avoid any possibility of water being 
drawn into the engine cylinders when the engine is stopped for 
atime. The drawing shows the silencer secured to the side of 
a vessel and the relative positions of the water and air pipe which 
is above the water level, and the main discharge pipe which is 
submerged. In the arrangement illustrated the silencer 
casing A is approximately pear shaped or, as shown, 
the upper end is contracted in diameter and is formed 
with an elbow branch B that extends at right angles 
to the vertical axis of the silencer and is adapted to be 
placed in direct communication with the exhaust pipe from the 


engine. Through the elbow of the branch B an opening is 








formed to receive a smaller discharge pipe C to which is con- 
nected the discharge pipe for taking away the pumped circu- 
lating water employed for cooling the engine cylinders. The 
arrangement is such that the heated exhausted gases and the 
discharged water mingle together in the silencer casing A, this 
mingling being facilitated and the water broken up more 
thoroughly by coming into contact with one or more baffle 
plate or plates D provided in the silencer and against which the 
heated gases impinge. The exhaust outlet branch E projects 
from one side of the casing and is in such a position relatively 
to the baffle plate D that the said baffle prevents a direct flow 
between it and the inlet branch B. The outlet branch E is 
connected with the discharge pipe F that passes through the 
side of the vessel G and is arranged to discharge below the level 
H of the water in which the vessel floats. The neck or smaller 
end of the silencer A terminates in an opening to which is con- 
nected one end of the discharge pipe K, the other end of which 
passes to the side of the vessel G and discharges the circulating 
water at a higher level than that of the water level H, so that 
on the engine being ~— the circulating water can freely 


as follows :—On reduction in the load on the engine occurring 
the speed will momentarily increase and in consequence the 
weights of the governor become more outwardly displaced under 
the increased centrifugal force. The lever A is thereby dis- 
placed to the left by the governor sleeve, and through the lever 
C and rod D the throttle valve is displaced to diminish the supply 
of steam to the engine. Simultaneously the lever E is raised 
and rocks the lever N by means of the rod M, drawing the valve 
P downwards by means of the link O to uncover the passage U, 
thereby placing the admission port Q in communication with 
the interior of the cylinder J. The pressure fluid thereupon 
forces outwards the plunger H whereby the lever G is rocked 
to subject the spring F to increased tension. The lever G in 
rocking turns its trunnions K thereby raising the studs 8 upon 
which the valve lever N is pivoted, the latter being also raised 
and with it the valve P whereby the passage U is again covered 
by the end of the valve. The increased tension of the spring F 
will assist in supporting the lever E and therewith also the gover- 
nor weights, and as a consequence when the speed of the engine is 
reduced in view of the above-mentioned displacement of the 
throttle valve the speed with the reduced load can fall to the 
normal without the governor weights ae back to their pre- 
vious position, in which the throttle would be opened too wide 
for maintaining the desired speed under the reduced load. On 
the load again increasing to the full value the speed of the engine 
will momentarily decrease and the governor weights will assume 
a more inwardly displaced position, whereby the throttle valve 
rod D will be drawn downwards and the throttle valve opened 
to admit more steam to the engine. Simultaneously the lever 
N will be rocked and will raise the valve P, whereupon the pass- 
age U will become uncovered permitting the evacuation by the 
plunger H of the fluid from the cylinder J through the exhaust 

ort R past a reduced portion V of the valve P. The lever E 
will thus be relieved of the additional tension of the spring F 
and consequently the constraint of the governor springs upon 
the governor weights will no longer be partially balanced by 
the spring F, and with the increased load the governor weights 
will resume the position corresponding to the given speed at 
normal load. The return movement of the rocking lever G 
rocks the excentric pivot studs S and returns the valve P to 
the initial position.—September 18th, 1912. 


DYNAMOS AND MOTORS. 


February 7th, 1912.—ImMprovep METHOD or MULTIPLE 
2 


3117. 
Controt For Erectric Motors, Rudolf Richter, of 
Mittelstrasse, Griinau (Mark), Germany, and the Firm 
Maffei-Schwartzkopfi-Werke G.m.b.H., of 23, Chaussee- 
strasse, Berlin. 

This invention relates to the starting and regulating of a 
plurality of separately fed electric motors from one place. 
In the drawing an example is illustrated for two alternating- 
current locomotives which can be simultaneously controlled 
from one driver’s place or platform. A and B denote the power 
transformers from the secondaries of which the driving motors 
C and D are fed. On the left-hand side of the drawing an ordin- 
ary alternating-current series motor is shown as driving motor 
and on the right-hand side a motor fed from two sources, for 
the purpose of showing the application of the invention to driving 
motors of different types. The electromotive force impressed 
on the driving motor is varied by means of the secondary E or F 
of the rotary transformers. The primaries of these latter are 
not illustrated to render the diagram of connections clearer, 
but are generally connected up to constant electromotive forces. 
The rotary transformers are driven by motors G and H. In 
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the example illustrated motors with separate excitation are 
assumed, the field windings being connected to a constant 
electromotive force and the armature windings, in accordance 
with the present invention, are connected to the control switch 
J or K and also in the case of series motors—see the locomotive 
on the left side of the drawing—with the connecting lead 


prevent jar when rising from and alighting upon the water and 
to provide an attachment of such a character that when the 
hydroplane is upon the water the aeroplane is suspended there- 
from. The aeroplane is provided with an underframe A, to the 
lower members B B of which the hydroplane C is attached by 
means of two bars D D, which are respectively mounted trans- 
versely of the hydroplane towards the front and rear thereof. 
The lower longitudinal members B B of the underframe pass 
beneath these two bars D D to each of which latter it is secured 
by means of rubber rings E which are looped in such a manner 
as to suspend the underframe from the transverse bars of the 
hydroplane. In this manner a resilient attachment is pro- 
vided which prevents jar, and in the event of fracture of a ring 
or rings the hydroplane does not become detached but is sup- 
ported by the lower members of the underframe.—September 
18th, 1912. 


10,358. May Ist, 1912.—ImMpROVEMENTS IN AEROPLANES, 
Léon-Louis Clément, of 8, Rue de Florence, Paris, France. 
This invention consists in the employment of tubular pieces 
of extra soft steel suitably arranged to enable them to be con- 
nected together by means of autogenous welding for the pur- 
pose of obtaining bodies or sections, surfaces, frames, &c., 
offering great resistance to bending and ensuring perfect rigidity. 
The rib of variable curve shown in Fig. 1 is constructed of two 
tubes A of small diameter stayed or tied by small tubes B welded 
to the two others by autogenous welding These ties vary in 
number according to the length of the rib ; they should be suffi- 
cient to render the two tubes firm, but not sufficiently numerous 
to affect the flexibility of the rib. The two tubes A are also 
welded by autogenous welding to the principal bearers C of the 
plane. The rear bearer is not necessarily on the edge of the 
plane. The rib may be extended beyond this bya flexible part 

















formed of a single small tube D welded to the bearer by autogen 
ous welding. This flexible part has for object automatically to 
take the most favourable form for the escape of the currents of 
air. At the front part of the rib may be carried a part E com- 
posed of two converging tubes, straight or curved, which are 
connected to a transverse tube F of the shape shown in cross 
section in Fig. 4 to form the leading edge. The transverse 
bearers or beams C may be formed of tubes G having the same 
outward appearance but of different thickness of material. 
These tubes assembled by autogenous welding or otherwise are 
arranged so that the thickness of the bearer may gradually 
increase from each end H to the median point J so as to form 
a solid of equal resistance to bending in accordance with the 
stress to be supported—Figs. 2 and 3. A similar construction 
of beam may, as previously stated, be employed in landing 
apparatus and generally in all cases where a somewhat long beam 
is necessary.—September 18th, 1912. i 


TELEGRAPHS AND TELEPHONES. 


12,545. May 28th, 1912.—IMpROVEMENTS IN COMBINED 
TELEPHONIC TRANSMITTERS AND RECEIVERS, William 


Barber Thompson, of North Conway, County of Carroll, 
State of New Hampshire, United States of America. 

This invention relates to improvements in telephones, and 
has particular reference to combined transmitters and receivers 
the principal object being to improve and simplify the construc 
tion of devices of this character. Referring to the drawings, 
A designates a base plate in which is secured the mouthpiece B 
and to the opposite side of which is secured a box C, having a 
removable bottom cover plate D. This plate is provided with 
the insulated bushings E for the passage of wires. A boss F 
is formed centrally in the plate to receive the stem G of a granular 


N° 12,545 
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flow away. The pipe forms an air vent and prevents | between the motor and the secondary E of the rotary trans- 
any vacuum being formed and also prevents any water being former, so that the electromotive force prevailing’ at the ter- 
sucked into the silencer through the submerged end of the aiinala fe thie: mendature windings of the control motors G H is Late 
exhaust pipe F.—September 18th, 1912. constituted of the electromotive force at the transformer A or B C FO 
as adjusted by the control switch J or K, and the electromotive 
force of the driving motor. An electromotive force equivalent ai. 
STEAM ENGINES. to the total motor electromotive force of the series motor is a 
20,547. September 16th, 1911.—ImMprovEMENTs IN AUTOMATIC oR bee es ne fe eo motor bp ae “ye ieee @. = 
, Speep Conrrot or Motors, Belliss and Morcom, Limited, pr M. os : pre Py y an *y é Net map Sines nage on Z 
of Ledsam-street Works, Birmingham, and John Maurice | 92 .™:, “ny Gesired number ot switching steps 18 hereby = 
Walshe, of 14, Weston-road, Handsworth, Birmingham. obtained han only one control lead, ¢.c., the connecting lead 
This invention relates to a relay contrivance which is auto- between the ces: of the switches J and K. Both locomotives | 
can be simultaneously controlled from one of these control | L 
switches.—September 18th, 1912. 
N° 20547 ~ 
AERONAUTICS. WA |e ¢ 
27,770. December 11th, 1911.—ImMPROVEMENTS IN AND RELAT- KK S 
ING TO HyDRO-AEROPLANES, Edward William Wakefield, 
of Stricklandgate House, Kendal. 
P. 
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microphone G,, the position of which is adjustable by means of 
the set screw H. The upper plate J of the microphone has 
secured to it a vertically extending rod or stem K, the upper 
end of which is secured to the centre of the transmitting dia- 
phragm L. This diaphragm is placed centrally within the 
box and close to the inner end of the mouthpiece, and is sus- 
pended by means of the wires M secured at one end to the dia- 
phragm, and at the other end to the box by means of the screws 
N. As the diaphragm L, the wires M and the screws N are all 
metal, they are all in electrical connection with the box, which 
is also of metal. To prevent resultant short circuiting of the 
microphone the rod K is made of insulating material. Con- 
nected to the microphone at the lower end of the stem K and 
extending through one of the bushings is a wire O leading to 
the source of electrical supply. Connected to a screw P, which 
is secured in the side of the box, is a wire Q. Ona ledge R is 





matcaty invoked to assist in maintaining the speed of a motor 
e he constant rate or one which is approximately constant when 
“ubjected to a variation of load. The contrivance is auxiliary 


to: th : , 2 This invention relates more particularly to the means for 
1¢ ordinary speed-governing contrivances. It operates 


attaching the hydroplane to the aeroplane, the objects being to 
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mounted a shelf S, which has a central opening T, for the recep- 
tion of the stem K. Mounted on this shelf are the electro- 
magnets U, the ends V and W of the windings of which extend 
through the bushings. Directly above the electro-magnets 
is a receiving diaphragm X, having a central opening Y for the 
stem. The wires O and Q of one telephone device are con- 
nected to the wires V and W of the other device, so that the 
movements of the diaphragm L of the one device will impart 
a corresponding movement to the diaphragm X of the other 
device.—September 18th, 1912. 


18,430. August 10th, 1912.—AN ImpROvED SELECTOR FOR 
AvuTOMATIC OR SEMI-AUTOMATIC TELEPHONE SYSTEMS, 
Siemens Brothers and Co., Limited, of Caxton House, West- 
minster, London, S.W 

The invention relates to selectors for automatic or semi- 
automatic telephone systems in which relays are used as the 
members for setting the selector. In the accompanying draw- 
ing, the relay selector is shown by way of example with ten 
selecting positions; ten circuits are led from contact keys 

1-10 corresponding to these ten positions. Ten relays, called 

switching relays, I., II., I[I.—X., are provided by which any 

of these circuits can be closed. The switching relays are actuated 
by one of two impulse transmitters consisting of continuously 
rotating interrupters A and B. The shaded parts of the in- 
terrupter discs represent conducting segments and are con- 
nected to the shaft, which is earthed over the contact C. The 
dises alternately earth the leads D and E. It is assumed 
that the selecting process is to be continued until the fifth position 
of the selector has been reached. Switches F and G are closed. 

As soon as the spring contact of the interrupter B earths the 

lead E, a circuit is established from earth, over contact C, the 

interrupter shaft, dise B, lead E, contact F, relay L., contact 8S, 


battery to earth. Relay I. is energised and closes its contacts H, | 


J and K. 
remains energised in a holding-on circuit from battery, switch 8, 
relay I., contact H, contact L, lead M, switch G to earth. 
I. by closing contact K prepares a circuit for energising relay Il. 
Closing contact J Has no effect because contact l. isopen. When 


interrupter A earths the D lead, relay II. isenergised by current | 


from earth, over contact C, interrupter shaft A, lead D, contact 
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K, relay II., relay N, contact F, battery to earth. Relay II. 
forms a holding on circuit for itself in the same way as relay I., 
from battery, over switch F, and relay N, relay I1., contacts O 
and P, lead M, switch F to earth. Relay LI. interrupts the hold- 
ing-on circuit of relay I. at L, so that I. is de-energised and cuts 
relay Il. off from the interrupter at contact H. Relay II. 
prepares a circuit for energising relay III. at Q, which, however, 
is not completed at that time because lead E is still interrupted 
at B. Closing contact R has no effect, since contact 2 is open. 
Relay N is energised and remains energised until the release 
of the selector. Relay N by opening contact F cuts relay I. 
off from the interrupter and thereby prevents relay I. from 
being again energised, when the interrupter B again earths the 
lead D. When lead D is again connected to the interrupter B, 
relay III. is energised over contact Q. As described in connection 
with relays I. and II., relay III. connects relay IV. over contact S 
to the D lead and interrupts the holding-on circuit of relay II. 
Closing contact T has no effect. The same action occurs in 
connection with relays IV. and V. When relay V. closes contact 
U, current flows from earth over switch G, lead M, contact U, 
contact 5, relay V., battery to earth. Relay V. opens contact C 
and thereby removes the earth from the leads D and E. The 


_ 


transmitters A, B, continue to rotate, but no more of the relays | 


I. to X. are energised ; the selector therefore remains stationary 
on the lead 5. 
F and G are released and relays N and V thereby de-energised. 
The same selector can be used not only for automatically select- 
ing a line previously characterised by depressing a given key, 
or to which a given potential has been applied, but also for 
selecting a wanted line not previously characterised.—Sep- 
tember 18th, 1912. 


MACHINE TOOLS AND SHOP APPLIANCES. 


20,253. September 12th, 1911.—IMPROVEMENTS IN OR RELAT- 
ING To Toots, Jean de Bosredon, of 12, Rue du Regard, 
Paris. 

This invention relates to the manufacture of that kind of 
cutting tools which have a cutting part or point of special quality 
steel welded to a body of inferior material, and comprises an 
improved process of welding. According to this invention tle 
process consists in autogenously welding an operative portion 
of high-speed steel on to a support of soft steel, by separately 
heating each of the different steels to different temperatures 
approximately between 800 deg. and 900 deg. Cent., superposing 
the steels with an anti-oxidising material of any kind interposed, 
subjecting the superposed steels to pressure in a matrix for a 
short period, removing them from the matrix and heating them 
together to a temperature of about 1200 deg. to 1400 deg. Cent., 
and then subjecting the superposed steels to pressure in a matrix 
until cool. The steel of the greatest expansion is heated to the 
lower of the said temperatures, which are approximately 
between 800 deg. and 900 deg. Cent., and the other steel to 
the higher temperature.—September 18th, 1912. 


28,442. December 18th, 1911.—ImMPpROVEMENTS IN TURRET 
LatuEs, Alfred Herbert, of Southfield, Kenilworth, Warwick- 


shire, and Percy Venables Vernon, of Penvorn, Manor- | 


road, Coventry. 
The invention has for its object to provide improved means 











f or effecting the traverse of the turret saddle and the rotation 
of the turret from a single driving shaft. 
the driving shaft is provided with a right and left-hand thread, 


When the earth is removed from lead E by B, relay I. | 


Relay | 


In order to release the selector, the switches | 


For this purpose | 


which effects traverse of a device, such, for instance, as that 
described in the inventors’ prior application No. 20,408 of 1911. 
This device may be integral with or connected to a turret saddle. 
This right and left-hand screwed shaft is provided with a longi- 
tudinal spline or splines, keys or the equivalent, enabling a 
gear wheel or the like mounted upon it to be rotated. ‘This 
gear wheel is connected to the turret and any suitable clutch 
device may be interposed, either between the gear wheel and 
the shaft or between the former and the turret. The drawing 
shows a sectional view of part of a turret lathe. The shaft A 
is provided with two opposed screw threads B and C, one for 
moving the turret saddle in one direction, and the other for 
reversing it. It is also splined longitudinally, as shown at D. 
The spline or splines are engaged by keys or the like on a worm 
or spiral gear E, mounted in bearings in the turret saddle. 
This worm drives a worm wheel F on a shaft geared with the 
turret. Preferably between the worm wheel and the gearing 
is arranged a friction clutch—not shown—engaged either 
manually or automatically as required, but this: forms no part 
of the present invention.—September 18th, 1912. 


3444. February 12th, 1912.—Grarep Die Stocks ror Screw- 
ING TuBEs, DRILLING, BORING AND OTHER ENGINEERING 
Purposes, Thomas Edwin Mansfield, 170, Coronation- 
road, Bristol. 

The die stocks are direct acting with one or two handles, or 
the gearing can be used independently of either handle, as 
shown by the drawings. The wheel A is driven or actuated by 
the worm D by a cranked handle fitted to the square hole E. 
The circular die C is secured by the ring B to the wheel A or a 














series of adjustable dies can be fitted and operated inside the 
wheel A. The geared die stock can be used as a bench-screwing 
machine or can be fixed on a floor stand. When used for drilling 
| purposes an extra spindle attachment is secured through the 
guide bush F. This attachment is made to hold a drill in the 
lower end and an adjustable screw on the top end. For boring 
purposes, such as boring or re-boring cylinders, a boring bar is 
fitted direct to and through the wheel A, and actuated by the 
worm D and wheel A.—September 18th, 1912. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Oficial Gazette.) 





1,028,304. Furst Om Fitter, J. R. Tourangeau, Windsor, 
Ontario, Canada.—Filed March 20th, 1911. 

There is only one claim. It is as follows :—In a fuel oil filter 
| @ casing comprising an upper chamber having inlet and outlet 
openings at its upper end and a lower chamber with an outlet 
at the lower end and separated from the upper chamber by a 





1028304] 














neck portion, a perforated partition horizontally dividing said 
upper chamber, an inlet pipe secured in said inlet opening and 
j flaring downwardly through said partition and secured in said 
neck and having a plurality of perforations through its wall 
| immediately below said partition and a quantity of filtering 
substance filling said upper chamber below the partition. 


1,028,443. Brake Bram Suspension, N. H. Davis, Phila- 


delphia, Pa.—Filed October 30th, 1911. 


1028443] 





The inventor claims the combination with a trussed brake 





| beam having a strut of a roller element journaled to the strut, 


the connection ot the latter to the tension member of the bean, 
and a truck supported track element on which the roller element 
runs. There are five claims. 


1,028,511. ArmospHERIC ENGINE, A. R. Weisz and G. R. Wics- 
New York, N.Y.—Filed December Ist, 1911. si 
The engine has a cylinder composed of two sections, one of 
greater diameter than the other. A piston within the larger 
section of the cylinder has a clearance between the rim of the 
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piston and the walls of the cylinder. A trunk projects from 
the piston and an inlet port and an outlet port are arranged in 
the cylinder section of greater diameter. A hot gas supply 
means is connected withthe inlet port. There are three claim. 


1,028,522. VARIABLE-SPEED TRANSMISSION Device, F. ‘1’, 
Adams, Victoria, British Columbia, Canada.—Filed August 
14th, 1911. ; 

In this device there are a driving shaft with a cam on it and a 
cylinder having a partition intermediate its length. A passage 
extends through this partition. A valve regulates the amount 
of opening of the passage. Plungers extend into the opposite 
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ends of the cylinder and are connected to and revolve witli a 
driven shaft. Operative connection is made between the 
cylinder and the cam, whereby longitudinal movement of 
the cylinder is effected. A body of fluid and means for control- 
ling the valve to regulate the flow of the fluid through the passage 
are provided. There are six claims. 


1,028,531. Car Couptinc, M. Blaetinar and J. Blaetinar, 
Pomeroy, Ohio.—Filed February 26th, 1910. 

The nature of the invention will be clear from the drawing 
and from the single claim, which is as follows :—The combination 
with a car having an end extending base, of a draw-head con- 
nected therewith, a gravity operated pin having engagement 
with the draw-head, a vertical sleeve having at its opposite 
ends spaced wings fitting on the upper and lower faces of the enc 
extending base, means rigidly connecting said wings with the 


028531] 
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end extending base, a lower sleeve, angle braces connected with 
the lower sleeve and the car, a reciprocatory push rod extending 
through the sleeves, a fork carried at the lower end of the push 
rod, a wheel carried by the fork, a vertically longitudinally curved 
rail to elevate the wheel, a horizontal rock shaft provided at its 
ends with cranks of different lengths, brackets fixed to the car 
and receiving the rock shaft,’a link connecting the upper end 
of the push rod upon the short crank, and a flexible member 
connecting the long crank with the gravity operated pin. 








Conrracts.—Boving and Co., Limited have recently received 
orders for a number of water turbines for various countries 
abroad representing an aggregate of over 5000 horse-power, as 
well as for various turbo pumps of different capacities for this 
country and abroad, and for two pipe lines 42in. in diameter and 
each 2778ft. long for Japan.—The tender of the Falcon Railway 
Carriage and Wagon Works, Loughborough (Brush Electrical 
Engineering Company) has been accepted by the Great Indian 
Peninsular Railway for the supply of fifty-three four-wheeled 
open wagons. 
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THE ADAMELLO HYDRO-ELECTRIC PLANT. 
(By our Italian Correspondent.) 
NO). Vr (conclusion). 

ye switeh plant occupies the central part of the 
building and has been designed for the purpose of 
coupling the Cedegolo and Isola stations and of 
transmitting the combined current, stepped up to 
72.000 volts, across the Lombard plain. It is arranged 
on the various floors of the building. In the basement 
are the integrating and recording meters, on the 
eround floor the 12,000 volt bus-bars, on the first 
floor the oil break switches, on the second floor the 
72,000-volt bus-bars and the circuit breakers for the 
mains, while on the top storey are the lines arriving 
from Isola and those going to Sesto 8. Giovanni. 
The object, which has been to centralise the operating 

















Fig. 49—INDUCTION COIL 


gear, has certainly been gained, for it is hard to 
imagine a necessarily complicated plant more sim- 
plified by thoughtful arrangement than it is here. 
The remote control system is everywhere adopted, 


as is that of cellular division, while welding has been | 


abolished in favour of special terminals. All con- 
nections are made with bare copper, and above all 
there is ample room for movement, and therefore 
safety. 

The mono-phase cables from the alternators are 
conducted through a subterranean corridor running 
parallel with the machinery hall, and then pass into 
the 12,000-volt.bus-bar section, where the bare copper 
connections lead up to the oil break switches, being 
provided with current transformers for the ampére 
meters, the watt meters, and the safety relays. 


| The bus-bars at Cedegolo, a station, as has been said, 
| with a double duty to perform, are on two systems, 
| which can be eventually joined up, and the current at 
the two extremities passes to a third system divided by 
knife edge isolators, from which the branches to 
the transformers are taken off. From this point the 
connections go up to the first floor, passing through 
the oil break switches—12,000 volts—of the second- 
aries of the transformers, which are connected by 
Gale chains to the corresponding circuit breakers of 
the primary—72,000 volts—in such a manner that a 
transformer can be isolated by one single operation. 
The connections then pass to the second floor to the 
72,000-volt bus-bars, and thence to the top floor. 
| The lightning arresters are also on this floor and 
| may be divided into three categories, the horn shape 
| with water resistance, the roller pattern, and the 
| water jet type with vertically ascending jet. The four 
| 12,000-volt mains arrive from the Isola power-house 
; on the side opposite to that on which the 72,000-volt 
| transmission lines leave, and having passed through 
| induction coils—see Fig. 49—-knife isolators, and 
| oil break switches—see Figs. 50 and 51—terminate 
at the 12,000-volt bus-bars above described on the 
ground floor. The lines are protected where they 
| enter by cylinder lightning arresters with carborun- 
dum resistances, while the bus-bars have aluminium 
arresters, which were introduced a few years ago and 
have been found very satisfactory. 
The current for use in the power-house is stepped 
| down to 220 volts from the 12,000-volt bus-bars by 
two three-phase oil insulated water cooled trans- 
| formers acting the one as a stand-by for the other. 
The motor for lighting the station, as well as the 500 
horse-power exciter motor and those for driving the 
; pumps and charging the battery of sixty-nine cells, 
which have a capacity of 1450 ampére-hours with a 
| discharge rate of 145 ampéres, are served by the 
| secondary tension, which is maintained constant by 
| a potential induction regulator of the static type, the 
latter being rendered necessary by the variable ten- 
| sion of 9000 to 12,000 volts dependent on the load 
on the main transmission line. 
The installation at Cedegolo, rendered somewhat 
| complicated by the circumstances above described, 
}is controlled from a switchboard platform, which 
raised, as at Isola, above the machinery hall, domi- 
nates it entirely. Three switchboards are working 
at present, one being devoted to each of the sections 
of alternators, transformers, and lines. 
The switchboard for the alternators is divided into 
nine panels, seven for the machinery and two for the 
| integrating meters. Each panel for the machinery 
| contains :—Two ammeters for excitation and alter- 





















































Fig. 5SO—SINGLE-POLE 


Current at 110 volts for the synchronising voltmeter 
and for the second circuit of the watt meter is given 


by the secondary of a three-phase transformer placed | 


as a shunt on the three phases. 

The circuit breakers are also three-phase of the 
quick-break type, and permit of the breaking of the 
current of each phase at two different points in an oil 
bath, the contact terminals being so arranged as to 
produce a circulation of oil at the moment of inter- 
ruption. The remote control is both hand and auto- 
matic, the closing and opening being performed by 
two different electro-magnets and the continuous 
current broken automatically in the magnet at the 
end of the operation. The three phases having passed 
the circuit breaker and the knife edge isolators, 
are led to the 12,000-volt bus-bars arranged along the 
walls: and separated from each other by concrete 
dividing walls. 


* No, IV. appeared October 11th, 
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OIL-BREAK SWITCHES 


nating current ; one voltmeter for alternating current; 
one wattmeter for alternating current ; two operating 
levers for oil break switches with arrangements for 
visible signais; one synchronising voltmeter with 
two lamps. On the lower part of the board are :— 
Two safety relays; one hand wheel for the remote 
control of the motor for the turbine regulator ; one 
hand wheel for regulating the rheostat operated from 
the table by a little motor with reversing gear arrange- 
ment. Each of the two end panels for the integrating 
meters comprise :—Three electro-magnet ammeters ; 
one phasemeter; one frequency indicator, which 
shows the velocity of the alternator at every instant 
by means of a series of commutator segments arranged 
round a magnet with shunt excitation, each of which 
vibrates at a given frequency of the current and 
demonstrates the correspondence between the number 
of periods and the maximum oscillation; 2 volta- 
meters with illuminated scales ; two speed indicators. 
The switchboard for the transformers is made in five 





panels, one for each set of three, and every panel 
contains :—Three ammeters; three time lag and 
maximum relays ; three levers for the remote control 
of circuit breakers. The switchboard for the lines is 
divided into six panels, the four in the middle being 
for the mains coming from Isola, and the two at the 
extremities for the transmission lines. Each of the 
former comprises :—One ammeter ; one voltameter ; 
three relays time lag and maximum; one lever for 
the remote contro] of the oil break switches. While 
each of the latter includes :—Three ammeters ; 
two operating levers for each single-pole oil break 
switch ; one general operating lever for all three of 
the oil break switches; three relays, time lag and 
maximum; three leakage indicator voltameters. 

The insulators used by the Adamello Company are of 
a uniform parabolic type, this being advocated here on 
account of its safety, stability, and insulating power. 
The 72,000-volt pattern were, in fact, tested in the 
dark at 180,000 volts, and the 12,000-volt pattern 
at 45,000 volts, without any trace of luminosity being 
perceived. The breakdown tension of the insulators 
corresponded exactly to the spark gap~ between 
wire hanger and insulator bracket. The 72,000-volt 
type have their surface slightly increased by- two ‘ribs 
placed far apart, but where it is possible, as in the 
case of the 12,000-volt insulators, the surface is-kept 
absolutely smooth, so as to avoid the accumulation 
of dust and also the discharges and consequent 
deterioration of the enamel experienced with insulators 
of the old models through the formation of hoar frost 
in the grooves. A hollow space in the middle, not 
communicating with the two ends, represented 
by the porcelain at the top and the insulator bracket 
at the bottom, is made absolutely air-tight, with a 
view to increasing the durability of the insulator 


























Fig. 5i—TRIPLE-POLE SWITCH 


by avoiding the entry of damp air and its subsequent 
condensation. » - 

The system of binding used is the concentric one, 
viz., that with terminals screwed on to a cap cemented 
on the insulator head and round copper rods instead 
of flat ones, the terminals being mounted so as to be 
concentric and coaxial with the rods. The advan- 
tages of the system, especially for high-tension plant, 
are the non-dispersion of that energy which takes 
place at the edges of the flat rod, combined with the 
elimination of weldings and great simplicity in fitting, 
the only tools required being a spanner for the nuts 
and a saw for the copper rods. 

The mains leave Cedegolo in two parallel lines 
10m. apart, and, following the Valle Camonica 
and the Valle Cavallina, cross the Serio and the 
Adda rivers and finish up at Sesto 8. Giovanni, 
transforming station for Milan, thus covering the 
distance of about 115 kiloms. The branch lines are, 
however, single, and strike off along the track at the 
transforming cabins of Seriate, Pandino, and Monza 
for Bergamo, Lodi, Vimercate, Monza, and the neigh- 
bouring towns. 

The towers which carry the cables from Cedegolo 
are of steel of the four-legged, angle iron, lattice-work 
type, set in concrete and made by Messrs. Larini 
and Nathan. They are 20m. high, weigh over 
$4 ton each, and are designed for carrying six wires, 
of which three are at present in use. They are 
10 mm. in diameter, with a space of 1-90 m. between 
the wires and of 54cm. between the wire and the 
tower. The spans are from 185m. to 200m., dis- 
tances which, though not usual in the rest of Europe, 
are in common practice in Italy, where high-tension 
lines have spaces between towers of 300 m., and some- 
times of as much as 400 m., a system found effectual, 
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economic, and preferable from the esthetic point of | and the voltage has been exceeded by the Terni-Rome | ing, they can be balanced. The cranks of the two end 


view. | Company, with 75,000 volts, while the Pescara station, 

The insulators, which are made in four pieces, | now being constructed, will outstrip the one and 
are 300mm. high and 360mm. diameter, tested to|the other by transmitting an 88,000-volt current 
150,000 volts dry test and 90,000 volts when it was | for a distance of over 180 kiloms. Of these great 
raining, and with a horizontal breaking stress of over | companies Adamello is probably the richest in 
1 ton. | technical interest, on 

The connecting of the wire to the insulators is | difficulties overcome in order to endow the plant 
effected by the Roncaldier patented terminals, which | with a huge reservoir and thus render it inde- 
avoid the weakening of the main through the con-| pendent of a steam reserve for use in the dry 
tinual bending due to oscillation, and allow sharp | seasons. Its potentiality, besides, is capable of great 
angles of deviation in the wire without the danger of | augmentation when the other streams for which it 
contact with the insulator head. Four sorts of | has concessions shall have been rendered tributary. 
clamps, A, B, C—Nos. 1, 2, and 3, Fig. 52—and D It may, in short, be cited as a model hydraulic station 


account of the immense | 


pairs of cylinders are opposite those of the two centre 
pairs, these being again opposite each other, but 
| at right angles to the end ones. Each cylinder head 
has, curiously enough, two fuel valves, though these 
| are not in the centres of the covers, and each of the 
two valves is worked by a fork on a rocker operated 
by a single cam on the cam shaft. Independent 
; cams and rockers are provided for starting up either 
| for ahead or for astern, but we should have thouvht 
that these could have been arranged so as to operate 
a single starting valve instead of each rocker having 
its own separate valve. It would have made a still 
| further simplification, without in any way that we 
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Fig. S2—RONCALDIER CLAMPS AND YOKES 


—No. 4—ean’be applied to a standard type of collar | among the four hundred companies which at present 
M, consisting of two round metal wires f, f passing | carry on the industry of electric supply in Italy, 
through terminal blocks b, b, made fast with curved | companies whose rise and development represent 
screw bolts and nuts not too tightly clamped. To} the effect, as they constitute the principal cause, 
prevent the blocks 6, } sliding down and hitting against | of the commercial growth of the country. The crush- 
the insulator head the holes for the screw bolts have | ing handicap incurred by the lack of coal has rendered 
their centres slightly higher than the holes for the | more ardent the search for means to lighten the 
wires. The clamps are made in two parts a’ and a’. | burden, while the peculiar trend of the Italian mind 
The first free to run on the bolt c, follows the oscilla- | has enabled her engineers to keep in the vanguard 
tions of the main. since the hole where the bolt c/| of the movement and ever to aspire to further con- 
passes is given a certain amount of vertical play so as | quests in that science, the primal principles of which 





to allow the clamp to adapt itself to the inclination | 
that the wire necessarily takes on leaving the insu- | 
lator by reason of the sagging between the towers. 
Clamp B is used when the sagging of the main brings 
it too near the insulator head, the wire being forced | 
upward by the prolongation p, while the small | 
knob p’ keeps the clamp in the vertical line. Clamp C | 
is for correcting, by means of prolongations q, q’, | 
the dangerous bending of the wire when the main 
has an upward inclination. Clamp D—No. 4, Fig. 52— 
is for vertical or horizontal inclinations which are | 
beyond the scope of the preceding types. A yoke G 
is fitted to the collar M with special lugs held in place | 
by bolt c, and its two extremities terminate in eyes 
to which the clamps D hook on. This arrangement | 
allows of horizontal and vertical oscillations, while | 
accidental unhooking is rendered impossible, as a | 
full upward turn is necessary to effect it. The main | 
is clamped tightly between the part d’, which hooks | 
on to the eye, and the piece d’—No. 5, Fig. 52—the | 
latter acting as a lever on the former, and roughened 
bearings r, r increase the holding power of the clamp. 
The total horse-power of the Adamello plant is 
set down at various figures in the different statistics, 
a discrepancy due to the rapid progress of the com- | 
pany. At the moment 65,000 horse-power would | 
be about the correct nominal capacity, a total which | 
will soon be increased to 80,000 and-later on to 100,000 | 
horse-power ; but the truth is that no correct estimate | 
can be formed of actual values by the employment | 
of a term which is misleading when gauging the | 
efficiency of a plant in which the creative agency is | 
not constant. In this case the kilovolt-hour repre- | 
sents a more satisfactory unit of measurement, | 
and, reckoning on this basis, it may be said that the | 


Adamello Company will have at its disposal an annual | 


total of about 130 million kilovolt-hours, and now | 
sends about 80 million kilovolt-hours to swell the | 
daily increasing sum of energy which flashes down | 
from the glaciers and the rivers of the Alps into the | 
teeming Lombard plains. 

The enterprise bears the same imprint of successful | 
daring which has characterised from the first dawn | 
of hydro-electricity the tactics of Italian engineers. | 
Fourteen years have not yet passed since the current 
at a pressure of 14,000 volts for the transmission of 
energy over 33 kiloms. was first switched on at 
Paderno. That day marked an epoch, and decided 
a policy. Large plants, high voltage, and long-dis- 
tance transmissions were to constitute the programme 
of the future; the tendency to increase the tension 
has been especially pronounced. Ten years after 
the date when Paderno had silenced the predictions 
of the timid, the Societ&é Conti was using a 56,000-volt 
current over 120 kilom.; in the next year (1910) 
Adamello was sending current a distance of 115 
kiloms. at 60,000 volts—since raised to 72,000 volts. 
The distance has been surpassed at the moment of 
writing by the Municipality of Milan with 160 kilom. 





were first revealed by an Italian. 
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Our visit to the big new shipbuilding works of 
the Weser Aktien-Gesellschaft at Bremen proved 
remarkable in one respect, namely, that we saw under 
construction two marine Diesel engines differing in 
design not only from each other, but from ordinary 
Diesel practice. The first of these—Figs. 6 and 7— 


Swam Sc 


can see interfering with efficiency. The exhaust takes 
place through a ring of ports round the bottom of 
one of each pair of cylinders, which are opened by the 
piston when it nears the bottom of the stroke. a 
corresponding ring of ports in the other of the two 
cylinders opening a little later to admit the scavenging 
air, which rushes up the first cylinder and down the 
second, thus thoroughly sweeping out both cylinders, 
and clearing out all the exhaust gases, without leav- 
ing any chance of a pocket in which they could 
remain stagnant, or of turbulence, or of a direct flow 
of air across to the exhaust port without doing work. 
Then compression, fuel injection, and ignition take 
place in the ordinary way in the common combustion 
head, acting on beth pistons. An independent two- 
cylinder four-cycle 50 horse-power Diesel engine, 
running at 300 revolutions per minute, drives the 
compressor and the scavenging pump, and also a 
big centrifugal water pump for use should the tug be 
required for salvage purposes. We have been quite 
unable to learn why it is that so many firms which build 
big two-cycle engines, yet appear to prefer the four- 
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Fig. 6—300-H.P. TOUSSAINT TUG ENGINE 


was an eight-cylinder, two-cycle tug boat engine, 
giving 300 brake horse-power at 200 revolutions per 
minute, and of very simple design. The interesting 
and novel feature of this engine is the so-called 
““syphon ”’ arrangement of cylinders, patented in 
Germany under the name of Toussaint, and exempli- 
fied in this country in the Lamplough and Lucas engines. 
The cylinders are cast in pairs, each pair having a 
common combustion chamber and a common crank— 
see Fig. 7, page 403. Trunk pistons are fitted, and the 
rods of each pair are bolted to a common crosshead, 


or, rather, big end, by a single nut each. These big ends | Leh 
| The scavenging air is discharged from the pump into 


are very heavy, but as the weightis practically all rotat- 





* No. I. appeared October 11th. 


cycle for their auxiliaries—we could name som» half 
dozen. In some cases it appears to be because they 
commenced their experience by building small engines 
of the four-cycle type, and these old patterns come 1n 
as auxiliaries, but that is not the case with all. Nor 
can it be from motives of economy in running, as the 
auxiliary gives the least scope. It may be that the 
small two-cycle engine costs more than the small 
four-cycle engine per horse-power, and is rather 
more delicate to manufacture on a small scale. We 
have asked the question several times, but without 
receiving a satisfactory reply. This by the way. 


a passage cast in the cast iron crank case, and from 
this it is led into chambers cast round the bottom ol 
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the cylinders, in which are the ports leading into 
the cylinders, so that the pipe arrangement is a 
simple one. We were interested to note the provision 
of a safety valve in this passage, evidently a precaution 
suggested by the Nurnberg accident. Big inspec- 
tion doors are provided in the crank case, through 
which a piston can be removed, though the operation 
demands the removal of both rods from the bottom 
end. ‘This, however, is a simpler thing to do than it 
would be to dismount the bottom end from the 
crank-pin. We have often thought we should like 
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bottom ends, as against eight in an engine of the 
ordinary type. The connecting-rods, too, are of 
simpler form, and no scavenge valves are required, 
and the cylinders are small in diameter. 

On the other hand, neither the torque nor the 
balance is nearly so good as an ordinary eight- 
cylinder arrangement. In fact, it is very questionable 
whether an engine with four cylinders of equal areas 
and of ordinary design would not give better results 


from a commercial standpoint, even though some of | 


the delightful simplicity of the valve gear might be 
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Fig. 8-ARRANGEMENT OF 1600-H.P. JUNKER’S ENGINES 


to see, for trunk piston engines, some modifica- 
tion of the Schneider plan, which would allow the rod 
to be dismounted from the brasses without the neces- 
sity for taking them adrift from the pin, with the 
consequent need for careful readjustment. Reversing 
is performed in the same way as in the M.A.N. engine, 
described in detail in our issue of December 15th, 1911, 
by alteration of the relative position of the cam shaft 
to the crank shaft through a loose coupling. but the 
coupling is here on the cam shart instead of on the 
vertical shaft. The fuel and starting valve rockers 
are all mounted on a common shaft, which passes 
right along the top of the engine above the cam 
shaft, and which is rotated to put the ahead or astern 
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Fig. 9—SINGLE-ACTING JUNKER’S ENGINE 


starting valve rockers or the fuel valve rockers in 
action as required, a very simple-looking arrange- 
ment, as will be seen from Fig. 6. There is a fuel 
pump to each pair of cylinders, and the pumps are, 
in consequence, of somewhat small dimensions, but 
this point we have already frequently discussed. 
The engine, which is the first of its type built by the 
Weser Company, has an extremely simple appear- 
ance, and would seem to be an eminently suitable 
type for tugs and similar boats. It is, in fact, one 
of the simplest-looking engines we have yet seen, 
having only the one control shaft besides the cam 
shaft. It should be cheap, too, to construct, as for a 
given number of cylinders, that is, presumably for 
equal powers, there are only four cranks and four 








6 


lost owing to the need for valves in place of ports 
for the scavenging air. We are only sorry that we 
were not able to see the engine running in order to 
be able to report upon its manceuvring capabilities. 

We were then shown one of a pair of Junkers’ 
marine engines, the first yet built by the firm—a 
six-cylinder tandem engine with twelve pistons 
giving 800 brake horse-power at 120 revolutions 
per minute, built for a twin-screw ship for the Ham- 
burg-American Company, and a_ striking-looking 
engine it is, with its great height, though, in spite of 
the number of connecting-rods, it does not look com- 
plicated. Curiously enough, the Junkers may be 
said to consist generally of one of a pair of cylinders 
of the engine just described, turned over and put 
on top of the other, with the common combustion 
chamber in between, though the respective designers 
of the two engines have, of course, worked quite 
independently. We do not propose now to go into 
a detailed description of the engine as we saw it, as 
alterations may be found to be required, but will 
leave that till we can report upon the official trial trip, 
though we give a general arrangement in Fig. 8. 
A few words on the general principles involved and 
the advantages claimed will help to make that de- 
scription clear when the time comes. 

The Junkers engine is in principle familiar to 
most motor people under other names, such as the 
Oechelhauser and Gobron-Brillié, though very special 
advantages are claimed to be obtained in the par- 
ticular application selected by Professor Junkers. 
As will be seen diagrammatically in Fig. 9, the 
arrangement consists of two pistons in a common 
evlinder, the lower one of which is attached through 
a connecting-rod to a central crank, the upper one 
to a crosshead with connecting-rods leading to two 
cranks opposite to the central one. When the pistons 
are in the position shown in Fig. 9a the pistons 
are at their instroke position, that is, compression 
has taken place between them. Oil is thereupon 
injected into the combustion chamber, fired by the 
compression temperature, and the pistons separate. 
On reaching the position shown in Fig. 9b, the 
lower piston has opened a ring of exhaust ports 
in the cylinder, while the upper piston is approaching 
a corresponding ring of ports at the opposite end of 
the cylinder. Very little further movement of the 
piston uncovers the upper row of ports, whereupon 
a charge of fresh scavenging air is admitted, and sweeps 
straight through the cylinder, and effectually clears 
out all the spent gases through the exhaust ports. 
Then the scavenge ports and exhaust ports are con- 
secutively closed by the pistons, followed by compres- 
sion and ignition on the two cycle. By putting 
another cylinder in tandem and eonnecting the two 


together, as shown in Fig. 10, a double-acting engine 
can be obtained without the need for any glands, and 
though the outer rods here are rather long, they are 
always in tension, and so can easily be made ‘suffj- 
ciently rigid. The construction of the Oechelauser 
engineis exactly the same, except that, being designed 
for use as a gas engine and not as a fuel-injection 
engine, a second row of ports is placed round the 
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cylinder behind the-scavenge ports for the admission 
| of the gas. Thus, as the gas is compressed as well 
| as the air, only a low compression can be used, so 
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that full advantage cannot be taken of the good form 
of combustion chamber and cylinder proportions. 
The main advantage of this form of construction 
appears to be that the forces developed by the com- 
bustion of the fuel are not transmitted to the ends of 
the cylinder, but are entirely taken up on the two 
pistons and their respective cranks, so that the cylin- 
der can be a simple and comparatively light casting 





























Fig. 10—DOUBLE-ACTING JUNKER’S ENGINE 


free to expand longitudinally, and having no covers" 
while the combustion chamber is of simple form, 
and also having no covers of heavy section to bind it, 
it can expand safely. The internal forces being 
balanced should result in a sweet running engine. 
This form of construction also allows of a “ «niflow 

scavenge without the need of scavenging valves. 


inner pistons and the two outer pistons respectively | This abolition of the scavenging valve and the placing 
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of the ports for the admission of the scavenging air 
at the cool end of the cylinder allows quite cold air 
admitted, and so ensures a fuller charge. It 
may be mentioned that a rise in the temperature of the 
air of only 20° Cent. causes a diminution in the 
weight of charge of some 20 per cent., and 80 has an 
important effect on the efficiency of the engine. The 
design also allows a high piston speed at a compara- 
tively low number of revolutions, which should prove 
valuable for marine work. There are, on the other 
hand, more working parts than in an engine of the 
same power of ordinary type, though the individual 
parts may be lighter, and the engine is, of course, 


to be 





horse-power at 280 revolutions per minute, though | 
the engine has actually been run up as high as 480 revo- 
lutions, a testimony to the system. The cylinders 
themselves consist of a very simple casting open at 
each end, with a hig central box shown diagrammati- 
cally in Fig. 13. This central box forms the holding 
down flange, and is bolted down to a hollow entabla- 
ture which passes along the;whole length of the engine, 
and is carried on eight steel columns from the bed- 
plate; thus the cylinders have good scope for 
expansion in either direction, and have no longi- 
tudinal stresses to carry. This entablature forms the 
air passage from the double-acting scavenging pump . 


_tandem with the high-pressure compressor. and a 


very compact design results, as will be seen in the 


| section in Fig. 14. The four suction valves of the 


scavenging pumps may be seen in Fig. 11. They 
consist of very light steel plate rings, with a light 
buckled steel plate as spring, which allows the action 
of these valves to be extremely sensitive. Lubrica- 
tion to the bearings is by sight-feed drip, that to the 
evlinders by sight-feed from a series of small recipro- 
cating pumps on a crosshead driven from a cam on 
the cam shaft. We were much interested in the ingeni- 
ous arrangement for driving the indicator gear, 
which consists of a tiny three-throw crank shaft 
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Figs. 


very much loftier. Professor Junkers claims, how- 


ever, that taking into consideration all the features | 


which result from the adoption of his design, effici- 
ency, good balance, simplicity, reduction in wear and 
tear, and in consumption of lubricating oil, his engine 


would come out cheaper in the long run than one of | 
| carried on the piston-road of the upper piston, and 


ordinary form. We are rather afraid, however, that 


the number of working parts will militate against it | 

| suspended. 
Gesellschaft, of | 
Geesteminde, near Bremerhaven, is chiefly occupied | 


in the minds of the marine engineer. 
The J. C. Tecklenborg Actien 


in the construction of a large number of steamships of 
7000 horse-power and thereabouts, but it has con- 


|chamber that receives the gases and 


11 and 12—150-H.P. FRERICHS-JUNKERS ENGINE FOR A TUG-BOAT 


which is at the forward end of the engine, and so 
saves the usuai piping. In the central box are fitted 
the fuel valve on one side and the air-starting non- 
return valve at the opposite side, both, of course, 
being horizontal. Slots are cast in the upper rim 
of the cylinder at A, to clear the crosshead, -which is 


from the end of which the upper connecting-rods are 
All this part, including the connecting- 


rods, is enclosed in a cast iron casing. Below this 
slot is a ring of exhaust ports, the bars of which are 
with’ an annular 


water-cooled, which communicate 


bolted on to the main shaft, from which connecting- 
rods conveyed the motion to the indicators, so ensur- 
ing absolute synchronisation with the main piston:« 

Now we come to the point which is usually the most 
interesting, and in this case is of extraordinary sim- 
plicity, the reversing arrangements. A single cam 
shaft passes along the front of the engine at about the 
height of a man’s middle. On this shaft are the 
three cams for the fuel valves, which are driven by 
bell cranks, and which can be seen just above the catr 
shaft in the middle of each cylinder in Fig. 11. The 
reversing of this shaft is effected by a loose coupling 





leads them 


structed a single two-cycle motor of the Carels type | 


for a ship of 2700 tons for the Hansa Line. The 
engine is now finished in the shops, and will shortly 
he fitted on board, and is a fine-looking piece of marine 
engine work; but beyond saying that is is a six- 
cylinder engine giving 1500 horse-power at 130 revo- 


ae 


ich au sh Ports, 


ae 
Holding down Flange. 
r | | Scavanging]: 7 


Air Passage |i 


1 5° 
Oo fer 


Scav i? a 
Parts ad ‘ ' 

















t 
' 
‘ 
t 
' 
‘ 
' 
j 











| 
I 
| 


Fig. 13—FRERICHS-JUNKERS CYLINDER 


lutions, we are asked to withhold further particulars | 
| 


until after the official trials. 

With the principles of the Junkers engine in mind 
we can now describe how they are carried out on a 
small seale on a single-acting engine, which we were 
fortunate enough to be able to see running on the 
bench of the J. Frerichs and Co. Aktien Gesellschaft, 
ot Osterholz-Scharmbeck, near Bremen, a firm which 
has taken up strongly the construction of this type 
of engine. It has already built the tug engine which 
we are about to describe, and has in hand a pair of 
four-cylinder engines of 1200 horse-power each, for 
a 7200-ton tank ship for Messrs. Lane and McAndrew, 
and a pair of two-cylinder engines of 650 horse-power 
each for a 4200-ton tank ship. 

The tug engines—Figs. 11 and 12—have three 
cylinders 200 mm. diameter by 240 mm. stroke of 
one piston—a total stroke of 480 mm.—giving 150 
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as on the M.A.N. engine. Between the left-han 
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| Fig. 14—FRERICHS-JUNKERS TUG-BOAT ENGINE 


away. At the lower end of the cylinder is a cone- 
sponding row of ports opening into the scavenging 
air passage in the entablature. The general appear- 
ance when erected is well shown in Figs. 11 and 12. 
The pistons are of the trunk type, nor are they cooled 
in this size, though in the larger sizes they will have 
crossheads and guides, and will have the heads, 
which wil! be separate castings from the guide part, 
water cooled. The lower part of the engine below 
the entablature is open, being fitted only with light 
splash plates. Use is made of the top of the piston 
of the scavenging pump to form the low-pressure 
| piston of the two-stage air compressor, which is in 





and the centre cylinders are six cams, three of which 
drive the fuel pumps, and these are incapable of 
adjustment. The other three operate the suction 
valves of the fuel pumps, and the pivots of the rockers 
of these are controlled by a lever, and can be put out 
of action altogether thereby, or the amount of opening 
can be varied so as to vary the speed of the engine. 
Between the next two cylinders, four double 
sets of cams are mounted on the cam shaft, one set 
being for the ahead starting valves and the other set 
for the astern starting valves. Very curiously, we 
found that though there are two cams and two rockers 
for each cylinder, there is only one valve, a simplifica- 
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tion which we wondered had not been adopted on the 
Weser engine which. we saw only the day before. 
These valves are mounted just under the cam shaft, 
and not in the cylinders themselves, but are con- 
nected with the cylinders by pipes which have non- 
return valves on the cylinders, just when the engine 
is starting up. These non-return valves are opened 
by compressed air, which is admitted by a cam on 
the end of the shaft, on which the rockers of the start- 
ing valves are mounted. The two rockers for each 
cylinder are mounted excentrically to each other, so 
that either one or the other can be engaged for ahead 
or astern by a movement of the right-hand lever of 
the two shown in Fig. 11. It should be noted here 
that the fourth valve is connected to the scavenge 
pump, which is thus used to assist in starting up, as 
the three cranks might not be sufficient. Thus, to 
start up, the starting lever is put in the ahead position, 
the air valve—shown in front of the casing which 
shields the rockers in Fig. 11—opened, and the engine 
starts. When away, the left-hand lever is drawn 
down, and allows the suction valves of the fuel pumps 
to close; the right-hand lever is put to neutral, 
and the engine runs on oil. Speed regulation 
is then effected by means of the left-hand lever, a 
centrifugal governor being also connected to the 
same shaft to prevent racing. Arrangements are 
also made whereby any one of the cylinders can be 
put out of action for slow running by by-passing the 
oil from the fuel pump. We found that the engine 
would run from about 240 down to about 40 revolu- 
tions per minute on all three cylinders, and at full 
speed it ran remarkably well without a great deal 
of noise or vibration, though more than we should 
have expected in view of the internal balance 
in the design, which is doubtless disturbed by the 
addition of the compressor on the end of the 
shaft. We found it very hard to say whether this 
or the Toussaint engine described above gave the 
appearance of the greater simplicity. As regards 
valve gear, in addition to the cam shaft, the Tous- 
saint has one control shaft the whole length of the 
engine, the Junkers two short ones. 
should say that there is very little in it. Internally 
the Toussaint is probably cheaper to construct, as 
it has only one crank, two connecting-rods, and one 
big end to each cylinder, or pair of cylinders rather, 
while the Junkers has three of each. The scavenging 
arrangements are of equal simplicity in each. We 
fancy, however, that the claims to greater efficiency 
and better balance of the Junkers may be some set-off 
to these disadvantages. At all events, both are very 
interesting and refreshing as a new point of study of 
the marine motor. 

Thus, as a result of our observations, we find that 
there are seven firms in Germany which are actually 
building marine motors of reasonable size :—Blohm 
and Voss, Hamburg; the Reiherstieg Shipbuilding 
Company, Hamburg; Fried Krupp, Kiel; A. G. 
* Weser,”’ Bremen; J. C. Tecklenborg A.G., Geeste- 
miinde ; J. Frerichs and Co. A.G., Osterholz-Scharm- 
beck ; and the Maschinenfabrik Augsberg Nuremberg, 
Nuremberg. The Howaldtswerke, of Kiel, only built 
_ the hull of the Monte Penedo, and are not at present 
* taking up the manufacture of motors. Of the firms 
mentioned, M.A.N. and Krupp already have engines 
at work on submarines and other small craft, and 
Frerichs have engines on some small fishing craft. 
The others are not as yet represented afloat, but this 
does not by any means give a fair representation of 
the state of progress, and these articles will give some 
idea of the numbers of fairly Jarge power units which 
are under construction actually to order. Generally 
speaking, all these engines are the outcome of con- 
siderable experience on a smaller scale. All the firms, 
too, it will be noticed, are building two-cycle engines, 
so confirming Dr. Diesel’s opinion made _ before 
the Institution of Mechanical Engineers last spring. 
We learnt, too, that some of the other continental 
firms which have been building four-cycle engines, 
such as Burmeister and Wain and the Nederlandsche 
Fabriek, are now looking closely into the two-cycle 
for their Jarger engines, from which it would seem 
that the two-cycle is now considered to have passed 
through its apprenticeship, and it looks as if this 
form would in time surpass in numbers the four-cycle 
engines which are now afloat and in daily work. 

Reiherstieg and Tecklenborg are following Carels ; 
Krupp, and Blohm and Voss follow, or, rather, work 
with M.A.N., while the Weser and Frerichs Companies 
have struck out quite a new line in building to Pro- 
fessor Junkers’ patents. Undoubtedly the most 
remarkable feature which came to light was the pro- 
gress made with the double-acting engine and the use 
of tar oil, and our notes thereon we would commend 
to the earnest attention of builders in this country. 

There still seems to be no alternative to the use of 
compressed air for starting up, but from all we have 
seen it really seems to be very reliable, and Jarge-size 
motors can be manceuvred thereby as quickly as 
steam engines of like power. The driving of auxi- 
liaries is by no means a settled question yet, but there 
seems to be a great leaning towards what we may 
almost call the re-introduction of steam for this 
purpose. We cannot help thinking that a scheme 
might be devised whereby it could also be used to 
displace compressed air for starting up. Reversing 


gears seem to be settling down into a good deal more 
stereotyped form than on four-cycle engines, the 
cam shaft being reversed in practically all cases by 


means of a part rotation in relation to the crank shaft 
through the helical gearing or a loose coupling. Com- 
pressors are nearly all of the. direct vertical tandem 
type, though the Reavell is to be seen in a few cases. 
There is no settled policy with regard to the driving 
of the scavenge pumps, but the stepped piston does 
not seem to be coming into increased use Water 
would appear now to be recognised as the best cooling 
medium for the piston, doubtless owing to the fact 
that any leakage which might take place is not a 
serious matter in open-type engines, where it cannot 
interfere with the lubrication. We were rather 
surprised to note that there is no evidence that the 
fly-wheel can yet be entirely dispenscd with, though 
further experience may show it to be unnecessary. 

The one point upon which unanimity has apparently 
been reached is in the general design. In all cases 
we found that for the larger engines the trunk piston 
has been abandoned in favour of the crosshead and 
piston-rod, while the entirely open engine is finding 
increasing favour. Generally speaking, it may be 
said that now that the building of motors is being 
taken up by marine steam engine builders and not 
only by motor builders, the sea-going experience of 
years is being rated at its true value and permitted 
to have its say in design, a point with which we are 
most heartily in sympathy. Finally, our general 
impression is that the mechanical aspect of the pro- 
vision of oil engines suitable for adoption on ships 
of the type of which some four-fifths of the tramp 
steamers of the world consists is to-day a matter of 
practical politics. Two difficulties only stand in 
the way. First, the necessary number of engines 
could uot at the present time be turned out from the 
factories of the world; and, secondly,a regular supply of 
fuel at a reasonably cheap rate, say, not more than 
three times the cost of coal, is not yet assured. 
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THERE was a large attendance at the conclud- 
ing meeting of the Institute on October 3rd, when 
the President, Mr. Arthur Cooper, again occupied the 
chair. The first paper taken was that on ‘**A New 
Type and Method of Construction of Large Gas 
Engines,” by Mr. Alan E. L. Chorlton, which we pub- 
lished in our last week’s issue. 

M. Adolf Greiner made a communication from his 
son, M. Paul Greiner. 

M. Paul Greiner stated that he had always been 
surprised at the slow progress made in Great. Britain 
in the utilisation of gas, and more particularly 
of blast furnace and coke oven gas. Mr. Chorlton 
had given them an explanation of the want of con- 
fidence in large gas engines displayed by British manu- 
facturers. This want of confidence he—M. Greiner— 
believed to be quite unjustified. He would not waste 
time in going over the economic advantages of the 
use of gas. Results of working in numerous esta- 
blishments and very suggestive comparisons had been 
published from time to time, and although they had 
often been questioned, the gas engine had come into 
general use in nearly all metallurgical and coke making 
works in Belgium and Germany. The new large 
French works had also adopted gas as their motive 
power. It could hardly be maintained that the 
numerous engineers, who, having to choose between 
turbines and gas engines, had decided in favour of the 
latter, had all been mistaken. They had had that 
confidence which was wanting in Great Britain. 
Mr. Chorlton had properly mentioned, as one of the 
greatest difficulties that of making cylinders to with- 
stand the expansion strains met with in large engines 
in cases where the cylinder diameters were as high as 
1-300 m.—5lin. It was true that a large numer of 
cylinders had been rendered useless by cracking or 
splitting, but such accidents might now be con- 
sidered ancient history. With the experience 
acquired makers could supply sound castings of 
rational design and of the proper quality of metal to 
ensure reliability in the cylinders. Mr. Chorlton was 
mistaken in supposing that the majority of gas engine 
builders had taken to the style of cylinder described 
by him, which consisted of several parts. Neverthe- 
less, Mr. Chorlton deserved praise for having tried to 
produce a valveless engine with cylinders of a very 
simple form and having separate water jackets. 
The engine described was vertical and on the two- 
stroke cycle. He—M. Greiner—had always held the 
opinion that the four-stroke cycle was the proper one 
for gas engines, as a two-stroke engine must be accom- 
panied by air and gas compressors. Further, in the 
case of Mr. Chorlton’s valveless engine the scavenging 
absorbed power and, if not completely effected, a state 
of things which might arise owing to the lengths and 
narrow sections of the passages, the result would be 
a decrease in the effective service of the engine. 
There were further disadvantages, resulting from 
having two cylinders instead of one. One was the 
larger cooling surfaces, while there was also greater 
mechanical complications due to the number of 
pistons, rods, cranks, &c., being doubled. The 
arrangement, however, enabled vertical engines of 
lighter construction, requiring less room and per- 
haps also cheaper than the existing types to be 
built. He had, however, always found horizontal 
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engines, notwithstanding their deficiencies in these 
respects, held in greater favour on the Continent. 
That preference was so great that Diesel engines for 
power stations were now being made horizontal, 
whereas the Diesel engine, as originally designed, was 
a vertical construction and had been so until quite 
recently. He congratulated Mr. Chorlton on jis 
interesting paper, which would doubtless tend {o 
enlighten British manufacturers and influence thei 
in the direction of realising an economic progress 
which the manufacturers of other countries [ess 
favoured than England had been obliged to seek. 

Dr. Friedrich Springorum (Dortmund) said that 
from his point of view the matter was practically 
beyond controversy. In Germany they commoniy 
regarded the gas engine as equally sure in operation 
with the steam engine, while it was far more econo:)i- 
calin practice. At his own works they had abandoned 
the use of steam engines, and at present they were 
scrapping a couple of steam blowing engines which were 
built as recently as 1906. In future the whole of ihe 
engines connected with the steel works, including 
those attached to the Bessemer branch, would he 
gas engines. That was sufficient to prove that they 
considered them very reliable in operation and that 
was the view of everybody in Germany. 

Mr. A. Lamberton (Glasgow) said that the paper 
was very largely an explanation of a fresh design, got 
out for the purpose of overcoming difficulties expe- 
rienced with gas engines previously designed. Per- 
sonally, he believed that the author was on the right 
lines and going in the direction of removing those 
difficulties. English engineers had a very strong 
preference for engines of the vertical type, provided 
that they were not accompanied by every quality 
calculated to counteract what was considered to be 
their superiority in that particular respect. The 
Diesel engine had been referred to. He knew some- 
thing about that engine, because he happened to be 
a director of a company turning out such engines in 
large quantities, and they were producing engines 
of a type described in the paper. They had obtained 
reliability, and the results really left nothing to be 
desired. The thermal efficiency of the Diesel engine 
was exceedingly high, but that result had not been 
reached without a great deal of very careful experi- 
mental work. That stage had now passed, and they 
were producing engines in such a form that they were 
prepared to give the guarantees required as to thermal 
efficiency or reliability in performance. The only 
critical remark he had to make related to the diagram 
on page 9 of the paper, which was a sectional diagram 
showing the two parts of the two cylinders. Those 
cylinders were parted in the middle. His opinion was 
that in engines of any great size the distances between 
the centres of the cylinders must be considerable, and 
the length of the connecting leg or pipe at top and 
bottom must be a source of very considerable expan- 
sion under high temperature. He saw no provision 
in the design by which that difficulty could be met. 
That was a point of some importance. The author 
made the remark that the castings of the parts of the 
engine were such as could be produced in an ordinary 
foundry. He did not think he would like to make the 
casting for the cylinders and for the connecting pipes 
all in one piece. It was obvious that the patterns 
forming that casting would require to be out of line 
to begin with, because when the metal was poured 
into the mould in such a way that the cylinders would 
be parallel to each other, the shrinkage which would 
take place would draw them out of parallel when they 
were being cooled. That might possibly be met by 
starting with the patterns out of parallel to begin 
with and allowing the shrinkage to bring it straight. 
He would like an explanation on that point. The 
form of flange appeared to be adapted to meet stres: es 
in working. 

Mr. T. C. Hutchinson said that at the works he 
represented they commenced operations some three 
years ago with a small gas engine employing blast 
furnace gas, and they had now six engines in opere- 
tion. Two units were designed for about 1000 kilo- 
watts, operated with blast furnace gases. They 
were operated until October of last year, when the 
coke ovens were connected to the plant, and they 
enriched the blast furnace gas in the proportion 0! 
about one-fourth of coke oven gas to three-fourths 
of blest furnace ges. By such enrichment they he 
added to the efficiency of their engines, and in April 
of the present year they adopted a scavenging 
arrangement with very remarkeble results. Afte! 
allowing for power to drive a rotory blower used to 
compress the ges end the eir delivered to the engines. 
they had obtained a minimum extra efficiency 0! 
30 per cent. Engines which were designed for 1000 
kilowatts on blest furnace gas, and which by admix- 
tures were raised to e little over 1100 were now 
realising an efficiency of 1500 kilowatts. By the 
arrangement for scavenging they hed increased the 
power from the same engine over 30 per cent. rhe 
two kinds of gases were now mixed uniformly. 
They were proposing to use some of the mixture In 
their melting furnaces, in order to utilise the ges 
from sixty coke ovens they were now putting down. 

Mr. W. Dixon (Glasgow) said that the importance 
of the paper, as Mr. Lamberton had pointed out, 
lay in the fect that it was another stepping-stone 
towards simplicity. The question which appeared 
to be laboured at those meetings from time to time 
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was that engineers in Greet Britain were not satisfied 
as to the reliability of the gas engine to the extent that 
manufacturers were on the Continent. He thought 
the time had gone by for statements of that kind, 
because they were satisfied as to the reliability of the 
engine, but whet they were not satisfied about was 
as to the precise moment for adopting such engines. 
That wes largely an economic question. At the 
works he represented they had been considering time 
after time the question of taking out the steam engines 
and putting in gas engines. But they never felt that 
the psychological moment had come for the change. 

Mr. Stokes (Messrs. William Beardmore and Co.) 
seid the euthor had described an engine built by 
Messrs. Beardmore and Co. That was of the Oechel- 
i:iuser type. The author also referred to the trouble 
end annoyance caused by the use of the exhaust 
valve. That was generally admitted. He noticed 
also that, while in his previous engine Mr. Chorlton 
dispensed with en exhaust valve, he adhered to the 
admission valve. But now he had gone a step further, 
end had dispensed with that. The author also con- 
sidered that the ultimate ideal was that the cylinder 
should be in pipe form, as simple and as plain as 
possible. In the Oechelhiiuser engine that was 
realised to the highest degree. It consisted of e 
straight tube, quite independent of a water jacket. 
Messrs. Beardmore recognised the advantages of that 
type of engine, end a few years ago when they had 
to provide for marine work they, after very careful 
consideration, decided not to utilise the Oecchel- 
hiuser engine, and to meet the requirements of marine 
work they had designed and manufactured an engine 
practically similar to the one that Mr. Chorlton had 
described. Reversing wes eccomplished quite as 
easily as in an ordinary steam engine. The engine 
really resembled en ordinary triple-expansion marine 
engine; but it had the further advantage that, 
while in the engine described there were six cranks 
and three cylinders, in the Beardmore engine there 
were only three cranks with three cylinders. With 
regard to gas blowers, Mr. Chorlton had stated that 
it was possible to use independent blowers. His firm 
had considered that question, and it had employed 
a gas blower connected with an electric motor for the 
sake of convenience. It was a pure experiment 
and they hed yet to ascertain how it would work out, 
but so far it had worked very well. Mr. Chorlton 
objected to water injection. It was possible with 
the Diesel engine to have an apparatus that would 
inject the crude oil necessary for combustion, and, 
that being so, was it not elso possible to have an 
epparatus thet would also inject the water necessary 
to cool the combustion chamber ? He had been 
privileged to see engines of fairly large power run 
on that principle. More of that system would be 
heard in the future, and if it should prove successful 
it would be a very great step towards the simplicity 
sought in gas engine design. 

M. Adolf Greiner seid it was now more than ten 
years since, in co-operation with Mr. Thwaite, he 
brought before the Institute the question of gas 
engines. He was very glad to see that English engi- 
neers were now taking up the matter from another 
point of view, and it was possible that vertical engines 
would supersede horizontal engines. He thought it 
would be a very greet step forward if they arrived 
at that result. In Belgium, France, Germany, 
Russia, and Spain there were more than a thousand 
gas engines, each of more than 1000 horse-power, 
in operation. In that number he did not reckon what 
the United States had done on a large scale. Until now, 
2s far as he knew, only comparatively small vertical 
engines had been built. The limit had been generally 
2000 horse-power, but in Belgium they were building 
up to 3000 horse-power, and there were several plants 
exceeding 6000 horse-power. In recent years his 
firm had built engines without crank axles, but 
using overhung crenks es in the American system, 
which he thought a very good idea. He considered 
that the difficulty of alignment of bearings wes 
thereby obviated. Another greet advantage they 
had introduced into the gas engine built at Seraing 
was the use of the exhaust gases in a boiler that gave 
them 8 per cent. additional power. 

Mr. A. E. L. Chorlton, replying on the discussion, 
said the opinions expressed had been very interesting 
to him, and, in a way, valuable. He appreciated 
especially the hints offered by expert engine con- 
structors. Mr. Greiner, jun., had described cracks 
in the original cylinders, with the remark that such 
things did not now occur, and that, therefore, there 
was no necessity to adopt a different style of cylinder. 
He did not agree with that opinion. There was no 
doubt that constructors of large engines, who had 
been building for ten or fifteen years past, knew 
exactly how to make a cylinder. At the same time, 
those difficulties did exist, because of the difficulty 
inherent in the casting. It was necessary to be 
extremely particular with the mixture of iron employed 
lor the casting, and where the casting was complicated 
‘he percentage of failures must always be consider- 
able. The same speaker had referred to the cooling 
surface of the combustion chamber, in connec- 
“on with the duplex cylinder. That difficulty 
must be greater on the face of it, than they 
would get with a plain cylinder. He was afraid that 
in many cases that was the price they had to pay for 
the design. The same speaker referred to horizontal 
engines being preferred on the Continent. That was 





quite true, and it was interesting to notice how the 
Diesel engine was going through the same phase, 
those engines being now built to horizontal designs. 
He was very interested to hear the remarks of Mr, 
Greiner, sen., whom they must all regard as one of 
the fathers of the large gas engine, especially in regard 
to crankshafts and his adoption of the American 
practice. At all events, it was something in its favour, 
that that practice had been adopted at large locomo- 
tive works for the past five years. It involved very 
heavy beds for the crankshafts and pins. Personally 
he had considered the proposal, but he thought 
there was very little chance of the change 
coming in, because they had to give as much 
away as they got back again. In a vertical engine 
they had a different proposition, because they had 
a bed which carried all the bearings in a strong box 
form, and, further, with the vertical engine, they did 
not get the same.wear on the bearings, and, conse- 
quently, the crankshafts were not likely to get out 
of line, and so they were not liable to get fractured. 
Mr. Springorum had spoken about the Hoesch Works. 
He had had the pleasure of going through those works. 
He found the works not only well equipped, but with 
their engines working particularly well. Mr. Lam- 
berton’s remarks were especially interesting. It was 
perfectly correct that there would be a tendency to 
get expansion when they had a connecting leg at the 
top. They would be working within a water jacket, 
and the rising temperature in the jacket was probably 
not more than 50 deg. as a maximum, while probably 
it would be 30 deg. in normal engines. The point 
about the possible warping of the casting was also 
very interesting. They had not had any trouble in 
the way of distortion due to cooling, such as the dis- 
tortion of the centre line of the cylinder, and if they 
treated the cylinder as consisting of two halves, they 
would see that each half was just like a pipe, and there 
was no trouble at all in casting it, and if it was neces- 
sary to replace them by any chance, that was a very 
small operation. Mr. Hutchinson gave some very 
interesting information with regard to the use of gas 
engines at his place, and the success which had 
attended the mixture of coke-oven gas with blast- 
furnace gas, and especially with regard to the utilisa- 
tion of the scavenging arrangement with a four-cycle 
engine. There had been a good deal of trouble to 
induce the four-cycle people to take up scavenging. 
Mr. Stokes had referred to his firm having got out an 
engine something resembling the one he had described. 
It was rather a curious thing, and he could not help 
taking it as a compliment, that another firm, acting 
quite independently, had brought out something 
which, as nearly as it could be, was the same thing. 
With regard to the use of such engines for marine 
work, no doubt there were possibilities in that direc- 
tion, but it was not the purpose of the paper to deal 
with marine engines, and the design had not that object 
in view. On the question of water injection, his own 
experience was against it in the way described. Mr. 
Stokes considered the piston speeds too high. 
His own view was that they would go much higher. 

At the suggestion of the Chairman, a very hearty 
vote of thanks was accorded the author of the paper. 

The last paper taken was that by Mr. Percy Long- 
muir, on “‘Some Aspects of Wire Drawing.” We give 
an ebstract :— 


Regarding the subject as a whole, one of the chief features 
is the physical condition of the rod. If cold working is to 
be effective, the rod must be uniform throughout its length. 
With the long lengths of to-day perfect uniformity in the rod 
“‘as rolled’ is impossible, and of necessity the finishing tem- 
perature of the back end differs materially from that of the 
front end. There is therefore a corresponding difference 
in the condition of the rod, and, generally speaking, it will be 
found gradually to increase in hardness from the beginning to 
the end of the coil. This difference between the ends may 
be comparatively light, but, unless the rod is initially equalised 
throughout, its effect will be felt in the later stages of drawing. 

Industrial “‘ flow ’? demands equality of section, therefore the 
reduction in area effected by drawing through a plate must be 
uniformly consistent throughout the length of the wire. The 
general tendency is to put cold work on a hot rolled rod before 
any normalising has been effected, and in these cases the effect 
of cold working is such as to develop a habit which persists 
through later annealing stages. This habit may take the form 
of ‘* non-sizing ’—that is, pulling out the hole, or acute local 
brittleness. In either case the wire-drawer usually blames the 
steel, and, so far as the Yorkshire wire-drawing districts are 
concerned, the usual phrase is: ‘‘ The composition has been 
altered.” 

Many cases have been investigated, and in not one instance 
has composition been found to be at fault. In all cases the 
steel, considered as steel only, has been found to be correct, 
but its manipulation has been wrong. One of the first studies 
in manipulation is that of obtaining physical uniformity through- 
out the length of the wire, and it is here that the least work has 
been done. 

If the rod as hot rolled is not in a state of equilibrium, then 
cold work intensifies, and to some extent fixes, its condition, 
and later heat treatment does not necessarily remove a “ fixed 
habit.” The first care of the wire drawer should therefore 
be that of effective normalisation, and this may be attained 
by patenting or annealing. In either case the process must 
have some relation to the thermal transformations of the steel 
in question. 

study of current wire-drawing practice reveals the fact 
that generally annealing operations have no relation to thermal 
transformations. Temperatures are rarely taken, and the only 
guide is empirical judgment. Over a variety of practice the 
range in temperature may be estimated to vary from 550 deg. 
to 700 deg. Cent. Both temperature and time decrease with the 
reduction of the wire in size. This would indicate that wire- 
drawers have to some extent intuitively recognised that only 
the effect of cold working has to be removed, and therefore 
Goerens’ ‘“‘ low” temperature annealing has long been recog- 
nised in practice. 

The effectiveness of this annealing is open to question, and 
not only is the “flow” less the lower the temperature, but, 





further, the resulting hardness is greater. Advantage can be 
taken of this fact, when working to a definite hardness value | 


in either cold rolled strip or drawn wire. By suitable adjustment 
of annealing temperatures to cold work a given hardness can 
be obtained, to a certain extent, irrespective of the composition 
of the steel. This emphasises the fact that if annealing tem- 
peratures are to be seriously studied, then a sharp line must 
be drawn between the first and the later annealings. The first 
annealing should relate solely to the condition of the hot-rolled 
rod, whilst later annealings have a relation to the stresses de- 
veloped by cold working. 

Dr. J. E. Stead said he was very glad that Mr. 
Longmuir had brought up this subject for discussion, 
and steelmakers themseves should be very grateful 
for an opportunity to have the matter thoroughly 
investigated. He had given great attention for many 
years to wire drawing and the manufacture of wire, 
and could quite confirm and endorse what Mr. Long- 
muir had said in his paper, and he hoped one result 
would be to make the wire drawers think a good deal ; 
and those who were not wise would consider their 
ways and improve their methods, and, at the same 
time, greater uniformity would be obtained. It 
was very clear that there was very great need for 
careful scientific investigation. 

Thanks having been accorded Mr. Longmuir for 
his paper, the President expressed regret that it had 
not been possible to discuss other papers, which must 
be taken as read, and discussed by correspondence, 
except the papers by Dr. J. O. Arnold and L. Aitchison 
and by Dr. Arnold and C. Chappell, which would be 
postponed until the May meeting. Extracts of the 
following papers are given on pp. 423-4 :—‘** Nitrogen 
and Iron,” by Mr. J. H. Andrews, Manchester ; ~ On 
Allotropy in General and that of Iron in Particular, 
by Dr. C. Benedicks, Stockholm; and ‘On the 
Thermal Magnetic Transformations of 25 per cent. 
Nickel Steel,” by Dr. E. Colver-Glauert, Sheffield, and 
Prof. 8. Hilpert, Charlottenburg. 

The President next proposed a cordial vote of 
thanks to the authors of papers and all who had con- 
tributed to the success of the meeting. They had, 
said the President, had a series of most interesting 
meetings, and, speaking from an experience of thirty 
years of the Institute, he did not think they had ever 
had better-attended meetings. He moved a vote of 
thanks to the Lord Mayor of Leeds and the Lady 
Mayoress for their hospitable welcome and reception ; 
to Lord Airedale, Chairman, the Hon. Rupert Beckett, 
hon. treasurer, and Mr. J. T. Walker, hon. secretary, 
and to all the members of the local reception com- 
mittee and others for the excellent arrangements so 
admirably planned and so successfully carried out, 
for the comfort and pleasure of the members during 
the meeting. 

Dr. F. Springorum, in seconding, said that he would 
like, especially on behalf of his continental friends, to 
say how delighted they were with the hospitable and 
kind reception they found in Leeds, which would 
never be forgotten by them. 

On the proposition of Mr. Paull, a hearty vote of 
thanks was accorded the President for his able con- 
duct in the chair. 

UNIVERSITY HONOURS. 

Following the conclusion of the meeting, a large 
body of the members attended at the University, 
where a special Degree Congregation was held, pre- 
sided over by the Duke of Devonshire. The proceed- 
ings were enlivened by a large body of students in 
the gallery, who sang humourous songs to the accom- 
paniment of a band, in which motor horns, gongs, 
and whistles were conspicuous. 

The Vice-Chanecllor presented tc the Chancellor 
for admission to the Degree of Doctor of Laws, 
honoris causd, Mr. Arthur Cooper, M.I. Mech. E., 
President of the Iron and Steel Institute. 

Professor Goodman, Professor of Engineering, 
presented to the Chancellor the following to be 
admitted to the degree of Doctor of Science, honoris 
causéd :—Sir Robert Abbot Hadfield, D. Met., F.R.S., 
M. Inst. C.E., M.I. Mech. E., Past-President of the 
Iron and Steel Institute; Monsieur Adolf Greiner, 
Vice-President of the Iron and Steel Institute ; 
Herr Kommerzienrat Friedrich Springorum, member 
of the Council of the Iron and Steel Institute, and 
President of the Society of German IJronmasters , 
and Mr. John Edward Stead, D. Met., F.R.S., F.1.C., 
F.C.S., Vice-President of the Iron and Steel Institute, 








OVERSEA TRADE: STEADY PROGRESS. 


Ir is gratifying to see from the Board of Trade returns 
for September and the first nine months of the year that 
steady progress continues to be made by our oversea trade. 
The nine months British exports were of the value of 
£354,282,595, which, compared with a year ago, was an 
improvement of £23,104,708, or 6.97 per cent. The one 
month’s exports totalled £43,204,469, which was an aug- 
mentation of £6,385,215, or as much as 17.34 per cent. 
With regard to the import trade, the nine months’ imports 
came to £528,965,340, an increase of £39,570,231, or 8.08 
per cent., whilst the September imports were of the value 
of £57,184,788, which was better by £3,595,233, or 6.52 
per cent. The figures give ample evidence of the con- 
tinued vitality of British trade and of the high esteem 
in which British goods are held abroad. The value of the 
‘“machinery ” (including prime movers) exported rose 
for September from £2,118,480 to £2,874,666, and for the 
nine months from £22,535,942 to £24,056,385. It is 
clear that British engineering productions are increasingly 
in favour in the world’s markets, and that British engineers 
are wisely keeping up the quality of their manufactures 
in a manner that is winning an increasing measure of 
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practical appreciation from oversea clients. With refer- 
ence to the increasing demand for power for machinery 
driving, it is interesting to find that the September demand 
for prime movers (except electrical) has increased in value 
from £447,982 to £773,500, and the nine months’ demand 
from £5,721,526 to £6,050,409, whilst the corresponding 
increases for prime movers of an electrical character 
were from £91,433 to £148,940 and from £1,254,187 to 
£1,388,027. All forms of power were in growing request, 
and so great and progressive are the world’s demands for 
motive force that there is indeed “‘ room for all.” With 
regard to the chief department of prime movers, namely, 
** unenumerated,”’ the September shipments have improved 
from £224,777 to £345,641, and those for the nine months 
from £2,304,462 to £2,619,982. The only declines for 
the longer period have been with British South Africa and 
Ceylon. There have been large advances in the trade 
transacted with Europe, including Russia, Germany, 
Belgium, France, Spain, and other European markets. 
A greatly increased business has also been done with 
India, whilst large augmentations have occurred also 
in trade both with South America and with Australia. 
The value of railway locomotives, although somewhat 
less than a year ago for the nine months, shows consider- 
able progress for September, and the same remark may be 
made with regard to road locomotives, including steam 
rollers. Increases for both periods have taken place in 
pumping and winding engines. The nine months’ figures 
for agricultural engines indicate a decline with Europe 
and South Africa, but they demonstrate satisfactory 
increases with South America, Australia, New Zealand, 
India, the United States, and the minor markets grouped 
as “ other countries.”’ Miscellaneous machinery, referred 
to in the returns as ‘“‘ unenumerated,” has increased 
in the value of the September exports from £522,579 to 
£713,326, whilst those for the nine months have advanced 
from £5,433,306 to £5,819,442. Both periods show up 
remarkably well, the only defaulter for the single month 
being “‘ other countries,” and for the nine months British 
South Africa. All the other markets for both periods 
exhibit increases, and these are especially great in the 
case of Europe, India, and Australia. It is very satis- 
factory to find these transactions in general machinery 
so numerous and so profitable. ‘‘ Textile engineers will 
be pleased to find that the value of the shipments of textile 
machinery have improved for September from £487,661 


£5,033,149. As regards the nine months, there have 
been declines with Russia and also with some of the lesser 
European countries, also with Japan, the United States, 
and Australia, but these have been more than made up 
for by heavy increases in the value of the trade done with 
India, South America, Germany, France, China, and some 
other markets. Sewing machines (complete and parts) 
have been ordered much more freely than last year. 
Mining machinery compared with a year ago is “down” 
for the nine months, but “up” for September. An 
increased business has been transacted during both 
periods in machine tools and also in boilers. Agricultural 
engineers will be pleased to see an augmentation for both 
periods in agricultural machinery. In this department 
for the nine months there have been decreases with India, 
Australia, and the minor markets grouped as “ other 
countries,” but these drawbacks have been more than 
compensated for by increased exports to Europe, South 
America, British South Africa, and the United States. 
Railway rolling stock manufacturers, makers of motor 
cars, iron and steel masters, and members of many other 
trades connected with the engineering and allied industries 
will likewise find that these latest Board of Trade statistics 
bring them good news with respect to the progress of the 
oversea demand. 





FORTHCOMING MEETINGS. 
No. I. 

THE various engineering societies in this country are 
about to commence holding their winter meetings. Al- 
though it is not yet possible to give a full account of what 
is about to take place, judging from the information that 
has been placed at our disposal, there is every appearance 
of great activity ahead. Engineers nowadays have no 
reason to complain of a lack of technical papers, and those 
who desire to exercise their debating powers have every 
opportunity of doing so. Those who reside in London are 
particularly fortunate in this respect, although during 
recent years a great many interesting papers have been 
read before different engineering societies in the provinces. 
We are inclined to think, in fact, that the papers read 
outside London are usually the most practical. In setting 
out to write on the forthcoming meetings, the proper line 
of procedure is, perhaps, to deal with the principal insti- 
tutions first, but as these are apparently not yet in a 
position to publish a definite programme, we shall have to 
consider them later. We may say, however, that the first 
general meeting of the Institution of Mechanical Engineers 
will be held at Storey’s-gate at 8 p.m. on Friday, October 
25th. Other general meetings of this Institution will 
take place on November 22nd, December 20th, and Janu- 
ary 17th, 1913. The annual general meeting will be held 
on February 14th, and the anniversary dinner on April 
17th. We understand that the first paper to be read is by 
Professor W. E. Dalby, and is entitled ‘‘ Characteristic 
Dynamical Diagrams for the Motion of a Train during the 
Accelerating and Restarting Periods.” It would also 
appear that the subjects of refrigeration and the flow of 
steam through nozzles are coming before the members. 
A paper by Professor Henderson on the latter subject will 
be discussed in writing only, and for this purpose copies 
of the paper have already been sent to a large number of 
members and others. Contributions to the discussion 
through the pust will be received until the end of the year. 
\t a meeting of the Graduates’ Association of this 
Institution on October 2lst a paper will be read on 

Sewage Disposal Machinery,” by Mr. W. J. Maize. 

A discussion on “The Application of Electricity to 
Steam-driven Carriages” will take place this evening— 
Friday, October 18th—before the Junior Institution of 
Enginecrs, at 39, Victoria-street, Westminster. Those of 
our readers who are concerned with shop management may 
also be interested to know that on October 23rd Mr. G. C. 
Allingham will read a paper before this Institution on 





“Scientific Shop Management cn the Taylor System.” 
This meeting, which commences at 8 p.m., will be held at 
the headquarters of the Institution of Electrical Engineers, 
Victoria-embankment. The evening of October 25th will 
be devoted to a continuation of the discussion on this 
paper, and this will take place at 39, Victoria-street, West- 
minster. The resumed discussion starts at 8.15 p.m. 
Members of the Institution are to pay a visit to Sheffield 
on October 26th for the purpose of viewing the works of 
Thos. Firth and Sons, Limited, and Cammell, Laird and 
Co., Limited. A discussion on a paper entitled ** A Tramp 
in Switzerland,” will take place on the evening of Novem- 
ber Ist, at 39, Victoria-street. The discussion starts at 
8.15 p.m. 

An attractive programme has been issued by the Man- 
chester Local Section of the Institution of Electrical Engi- 
neers. The first meeting is to be held on November Ist, 
when the chairman, Prof. E. W. Marchant, will deliver 
an address. This will be followed by a smoking concert. 
Mr. F. Creedy will read a paper on November 5th entitled, 
“The Turbo Converter: A High-speed Direct-current 
Generating Unit.’’ This contribution promises to be quite 
novel. Mr. J. S. Peck has promised to present a paper 
on November 19th. It is entitled ‘* Earthed versus Un- 
earthed Neutrals on Alternating-current Systems.”’ ‘* Some 
Problems in Traction Development—Street Railway Feed- 
ing Networks,” is the title of a paper which is to be read 
by Messrs. J. G. Gunlifie and R. G. Gunliffe on December 
3rd. Mr. P. Butcher will deal with the subject of ‘* Electric 
Welding” on the 17th of the same month. The first 
paper in the new year, which deals with the starting and 
speed control of induction motors, will be read by Mr. F. 
C. Aldous on January 14th. A paper will be read on 
January 28th on “‘ The Use of Large Lighting Batteries 
in connection with Central Station Supply,” by Mr. F. H. 
Whysall. Other papers will be read by Messrs. H. Clifford 
Palmer, S. L. Pearce, and H. A. Ratcliff (joint authors), 
Dr. E. Rosenburg, and W. Browning on February 11th, 
25th, March 11th, and April Ist respectively. These four 
papers have the following titles :—‘‘ Advertising Elec- 
tricity,” ‘Some Recent Developments in the Manchester 
Street Lighting,” ‘‘ Self-starting Synchronous Machines” 
and “ Electric Driving of Textile Factories.” The annual 
dinner will take place on February 28th, and the annual 
general meeting on April 8th. On the latter occasion 
Prof. E. Rutherford will deliver a lecture, the subject of 
which does not appear to have been fixed. We should 
mention that the first meeting will be held in the banquet- 
ting hall of the Midland Hotel, Manchester, whilst the 
remainder of the meetings will take place in the physical 
laboratory of the University of Manchester. 

Judging from the titles of the papers which have been 
promised by the members of the Birmingham Association 
of Mechanical Engineers, some interesting contributions 
are forthcoming. This Institution commenced business 
on the 5th of the present month, but no papers have yet 
been read. The first monthly meeting, we understand, 
will take place on November 2nd, when in addition to 
other business, Messrs. J. T. Walton and F. E. Brewerton 
will present a paper on “ Electric Lighting of Motor Cars.” 
The item on the programme for November 16th is ‘‘ Ladies’ 
night.”” On the 21st of the same month Mr. R. Berry 
will deal with “‘ The Transmission of Power by Belting.” 
The annual meeting will be held on December 7th. Mem- 
bers will visit the Wolseley Tool and Motor Car Company’s 
works at Saltley, Birmingham, on Monday, November 9th. 
The President’s address is to be delivered on January 4th. 
There will be an extra meeting on January 16th, when 
Mr. F. W. Suffield will read a paper on “ Shop Cranes, 
Their Design and Construction.” On the Ist of the follow- 
ing month Mr. T. Read has promised to present a paper 
entitled ** Technical School.’ Other items on the pro- 
gramme of this Association are as follows :—Monday, 
February 3rd, visit to Lloyds’ Proving House, Netherton, 
Dudley ; Saturday, February 8th, annual dinner; Satur- 
day, March Ist, monthly meeting ; Thursday. March 13th, 
extra meeting, paper on * The Application of Pyrometers 
to Hardening and Annealing,’ by Mr. R. 8. Whipple ; 
Saturday, April 5th, monthly meeting, nomination of 
council for election at half-yearly meeting in May, and a 
lecture on ** The Moon: Its Physical Condition and Tide- 
producing Powers,” by Mr. T. H. Dean; Saturday, April 
12th, visit to the Birmingham Canal Navigation Pumping 
Station, Ocker Hill; Saturday, April 26th, visit to Gas- 
works, Oldbury; and Saturday, May 3rd, half-yearly 
meeting. 

From the syllabus of the meetings of the Lancashire 
Branch of the British Foundrymen’s Association we 
gather that the President for the forthcoming session is 
Mr. F. Penlington, of Manchester, who delivered his 
presidential address on October 5th. The next meeting 
takes place on November 2nd, when there will be an open 
discussion on “‘ Foundry Problems.” Mr. R. Carrick, of 
Shipley, will deal with the use of drills to overcome liquid 
contraction on the evening of December 7th. January 
11th is the date fixed for the annual dinner. On February 
Ist there will be another open discussion on “ Foundry 
Problems.” ‘‘ Moulding a Horizontal Gas Engine Cylin- 
der ”’ is the title of a paper to be read by Mr. J. G. Robinson 
on April 5th. The last meeting of the session will be held 
on May 3rd, when there will be an election of officers and 
a discussion on “‘ Foundry Problems.” 


THE CORRUGATED SHIP. 

In our issue of August 6th, 1909, and Feb. 25th, 1910, we 
described and illustrated the corrugated steamship Monitoba. 
The principle of corrugation as applied to the plating of 
ships has found a very enthusiastic advocate in Capt. G. S. 
MaclIlwaine, R.N.,who read a paper on the subject before the 
Royal United Service Institution on Wednesday last. Capt. 
Macllwaine, who said, in the first place, that he was in 
no way commercially interested in the matter, recently 
made a lengthy trip on board a corrugated vessel. He 
explained that, in his opinion, the corrugated ship was 
stronger ; that she would be better able to withstand colli- 
sions ; would be more easily repaired if damaged ;_ and 
was steadier and more readily handled than a ship built 
in the ordinary manner. He also explained that in a 
corrugated vessel there was less vibration and that there 
was greater speed for the same consumption of’ fuel, or, 
conversely, a less expenditure of fuel for a given speed. 











This, it was contended, was due to the fact that the effec; 
of the corrugation was such as to lead the water to the 
propeller in a manner which reduced the slip. Capt. Mac- 
Ilwaine claimed that the average slip with a corrugated 
ship was only 2 per cent., which, he said, compared wit}, 
13 per cent. in an ordinary ship of similar dimensions, 
He urged the more general adoption of the principle, not 
only for merchantmen, but for warships, saying that it 
was applicable to all types of vessels, from submarines ty 
the most heavily armoured battleships. 

In the course of his lecture he demonstrated the superior 
strength of corrugated metal by a simple and convincing 
experiment. Taking a thin sheet of metal scarcely thicke 
than paper, he placed it in a press and corrugated it. 'T},. 
sheet thus corrugated was then supported at each eni| 
and easily bore the load of 50 lb. of metal placed upon 
its unsupported centre. 

Commander Caborne, R.N.R., opened the discussio:, 
He said he had followed the reports of the Monitoria ani 
Hyltonia from time to time. The members of that Insti 
tution were more interested in the matter as it affecte | 
warships ; but it must be remembered that warships ai! 
commercial ships were up to a point identical, H, 
thought the lecturer had made out an extremely goo 
case for the corrugated ship. With regard to the strengt), 
of corrugated sides, he was much impressed with thi 
experiment that had been made. He thought it was 
common knowledge that a corrugated surface was stronger 
han a plain one. Steadiness at sea was ai good 
point, because in the Royal Navy a steady gui 
platform was allimportant. If corrugation reduced vibra 
tion, that also was an excellent thing. His own experienc: 
was that, when a destroyer was running at full speed, 
those on board were separated body from soul. If that 
could be obviated it would be a great advantage to every - 
body on board these vessels. That a corrugated ship could 
be driven by less horse-power than a plain ship of less 
tonnage seemed to him to be an extraordinary thing ; and 
proved that theory and practice did not go hand in hand. 
He did not understand what the lecturer meant when hic 
said the propeller could always be seen at work. 

Sir T. Angier regretted that he did not see any other shi) 
owners present. As a practical shipowner he was convinced 
that there was a good deal in this new idea. The lecturer 
had thoroughly tested the ship by making a voyage in 
her. Capt. MacIlwaine had carried to his mind a certain 
amount of conviction, and he felt he could very weil take 
his word, especially on the question of slip. It was a very 
difficult question. It was only those who sailed in ships 
and knew their capacity who realised that every ship had 
her own peculiarities. That the groove acted as a 
conductor of the sea to the propeller was evident, and the 
experience gained by the lecturer went to prove it. ‘The 
lecturer said she would carry an enormous deck load. 
He was not happy about that, because heavy deck loads 
were not looked upon with favour, and very likely this 
wonderful ship would be prevented from showing that 
capacity. The quality of stability was obvious to anyone. 
They had always found that the bilge keel had a distinct 
effect in steadying the ship at sea, and this corrugation 
was a double bilge keel of a better type than the rigid board 
bilge keel. If slip was saved, speed was gained, and if 
they got greater speed coal was saved. The tonnage of 
a ship was reckoned on her frame, and this corrugation 
would allow the owner to carry more tonnage without 
having to pay for it. That was a strong recommendation. 

Mr. Walter G. Wilson wished to know why the corruga- 
tion should not be at the bottom of the ship, to stiffen her 
in the vertical plane. 

Colonel Maude said Capt. Hodges, of the Indian Navy, 
had experimented with model vessels with corrugated 
sides at Cowes, and had obtained great stability. He 
wished to know how the corrugation would operate when 
a vessel was going at high speed. The vessels which had 
been constructed had single serews. How would the 
corrugation affect twin screws ? 

Dr. Brown asked for some explanation of the Caws tank 

Capt. Macllwaine, in reply, said nothing had been said 
but what was kind. He had expected all sorts of difficult 
questions. He meant by saying that the screw could 
always be seen working, that when one looked over the 
quarter the screw could be seen working. That was never 
seen in an ordinary ship. The water was like crystal ; 
the screw could be seen going round, and there was an 
extraordinary modification of the wake. He did not think 
the corrugation of the bottom of the ship would bea very 
goodthing. The essential element in the corrugation was 
the supply of water to the screw. The bottom of the ship 
was already strong enough, and by corrugating it they would 
not get the flow of water tothescrew. He had no reason to 
doubt that the corrugation would act equally well with a 
double screw. As to its effect on a vessel going at high speed, 
the Times on Wednesday last said : ““What really is required 
is the determination of the respective resistance of corru- 
gated and plain ships at high speed.” That was exactly 
what he wanted the Admiralty to test, and he had no 
doubt they would be satisfied with the result. Since 
writing his paper, the ship on board which he had obtained 
his personal experience had made another voya e, and the 
figures were even more remarkable than those he had 
already quoted. On the voyage home from St. Petersburg 
to Shields the average revolutions were 57.98. The ex- 
penditure of coal was, actual progress, 9 cwt. per hour, or 
10.85 tons per day; the indicated horse-power was 627, 
the average speed was 8.81 knots; the average slip 1.2; 
and the average distance per ton of Lancashire coal, 19.5. 
She had a very heavy load of timber on board. The lec- 
turer then gave an illustration of the principle of the Caws 
pendulum tank, and said in every case the pendulum sent 
the corrugated model farther through the water than the 
plain model. That was clear proof that the corrugated 
ship had less resistance than the plain ship. 

The Chairman proposed a vote of thanks to the lecturer 
for his very interesting paper. 

Mr. Ericsson, the inventor, seconded the vote. He said 
they had proved by their shipping company that the 
invention was a commercial success. They had been fol- 
lowed by the Norwegians, who, next to ourselves, were the 
keenest seamen afloat, and it was quite time that the British 
owners took it up. They had been waiting for seven years 
for the Admiralty to approach them. They had not tried 
to place the patent with any foreign Government. They 
wished the patent to remain entirely English so far as the 
Navy was concerned. 
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ENGINEERING AND MACHINERY EXHIBITION 
AT OLYMPIA. 
No. IT * 


ae firm of Drummond Brothers, Limited, Guild- 
ford, can generally be relied upon to furnish something 
iginal for the student in machine tool design, and the 
@ One 


or 


present exhibition 1s no exception to the rule. 








chuck, which can be released or tightened while the 
lathe is in motion, and is operated by a lever within 
easy reach of the attendant. The hollow spindle 
is driven by means of a constant-speed pulley and 
back gear is provided for reduced speeds for screw- 
cutting operations. The change of speed can be 
effected while running by a movement of a lever on 
the front of the head For cutting-off, the tool is 





progression ranging from 5 to 235 revolutions per 
minute. The bed is a heavy enclosed box section 
carried down in one piece to the floor, and having a 
combination of a V form and large flat bearing sur- 
face, the interior being strongly reinforced with a series 
of plate webs, thus reducing to a minimum torsional 
strain. The saddle has a long wing in front, working 
on a narrow vee and square guide, and is heavily 




















Fig 14—DRUMMOND'S 


tool, for example, which is worthy of particular 


mention is the ring turret lathe shown in Figs. 14 | 
| capstan the turret is turned into the desired position 
| by hand, and on sliding forward is guided by ways on | 
|its circumference 


and 16. The machine is built with a truly ground 
circular section bar bed of ample strength, round 
which the turret revolves. It is claimed by the 
makers that this design is so rigid that no locking down 


RING TURRET LATHE 


operated by means of a rack and lever, and is placed | 


on the turret. After being brought back by ‘the 


engaging with the square 


shown in Fig 16. Stops are provided, and come 




















Fig. 16—TOP VIEW OF DRUMMOND’S RING TURRET LATHE 


of the turret is necessary for the heaviest work, and that 
't incidentally provides a very large turret with ample 
toom for the tools. The machine is not intended to 
compete with automatic tools for producing large 


quantities of similar objects, but is highly suitable | This lathe is shown in Fig. 18. 


automatically into position for each hole on the 
turret. 

Another machine with unusual features is a Qin. 
lathe designed specially for colonial workshops. 
It is a very stiff 


for many articles from the solid bar or tube in brass | machine, and quite simple enough to be sent into the 


or steel. 
lhe head is fitted for the purpose with a special 
* No, I. appeared October 11th. : 





| backwoods if necessary. 
| nary cone pulley and single back-gear pattern, but 


The headstock is of the ordi- 


specially strong. It has eight speeds in geometrical 


Fig. 15—DRUMMOND’S 


bar | 


3iin. ADMIRALTY LATHE 


gibbed to a square guide at the back, adjustable for 
wear. It is fitted with an apron of box section, in 
which all gears are carried between two bearings. 
The lead screw is only used for screw-cutting, the 
feeds being taken through a feed shaft from a three- 
feed gear-box. The box is also worked by a similar 


| simple quadrant, and capable of infinite variations by 
| the use of change wheels. 
| slide rest fitted to the saddle is of ample dimensions, 


The compound detachable 


and can be swivelled through 360 deg. if desired, 
being graduated in degrees. The tailstock main 
casting is an enclosed box section of parabolic design, 
thus disposing the metal along the lines of stress and 
giving rigid ty. The tailstock has a new wedge 



































- 
_— 
OMY WNW 
WWW 
Yiidiidda N WN 
A 
Wifi Wg 
y, 
4, 
Sonmenal Yj 
yj 


Fig. 17—CLAMPING DEVICE FOR TAILSTOCK 


| device, by which the action of locking down cannot 


fail to bring the head hard up to its lateral guide. 


| This is clearly shown in the sketch, Fig. 17. 


Messrs. Drummond Brothers also show an improved 
3}in. centre screw-cutting lathe. The original lathe 
which has become so popular has been on the market 
for some years, and left little room for improvement. 


| The makers have, however, somewhat modified some 


| parts of the machine. 


Although the principle on 
which the bed has been designed remains the, same. 


| this is now a complete’ box section casting, well 


stayed and ribbed. The fixed head. too, as will be 
seen by reference to Fig. 15, has been altered; and 
has now an overhead arm cast solid with it. The 
lead screw, though now placed outside the bed, is 
as central with the saddle guide as it was before. 
The tool shown is similar to that supplied to the 
Admiralty, and is driven by an electric motor and 
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spur gearing, the motor being suspended from the 
base. 

In connection with apparatus for the baihaaaahe 
of water, the Kennicott Water Softening Company, 





Wolverhampton, show an improved plant capable of | 


dealing with 1250 gallons of water per hour. The two | 
most noteworthy features of the apparatus exhibited | 
are the means provided for draining off the sludge | 
from the bottom of the tank, and the automatic 
mixing apparatus. The former consists of a hollow 
arm placed near to the bottom of the tank, which can 


| matter takes place. 


box I, the float M rises, the head of the lift pipe L 


falls and the contents of the tank B flow out through 
the lift pipe into the top of the downtake H, where 
they are thoroughly agitated with the water to be 
treated which enters over the water wheel. The 
method of. sedimentation is as follows :—The purify- 
ing materials and the water to be treated, which 


| enter the downtake H, are intimately mixed by the 


agitator, so that precipitation of the scale-forming 
The water, together with the 
precipitated lime and magnesia, travels slowly down- 
ward through the down- 
take, and the precipitate 
falls away from the water 











in the main settling tank, 
whence it is, at regular 
intervals, removed by 
means of the revolving 
sludge pipe described. 

All users of steam power 
will be curious to see an 
actual specimen of the re- 
markable boiler which has 
proved such a source of 
theoretical interest 
recently. We refer to the 


of steam raising invented 
by Messrs. Bone and 
Me’Court In the 
adjacent to the building 
at Olympia a boiler is 
shown under steam by the 
Bone Court Surface Com- 








Fig. 18-DRUMMOND’S Qin. 


be revolved by means of a hand wheel and worm 
gearing. On the lower side the hollow arm has an 
opening through which the sludge is forced by the 
pressure of water above and can be drained off by 
asuitable valve. The mixing and measuring apparatus 
on top of the tank works as follows :—The required 
quantity of lime is put into the slaking tank A—Fig. 19. 
and reduced to the proper consistency. Then the 
lime solution is allowed to flow through a valve into 
the chemical tank B, where it is mixed with the 
proper amount of soda, sufticient water being added 
to fill the tank B to a definite point. In connection 




















Fig. 19—KENNICOTT WATER SOFTENER 


with the tank B there is an agitator pr »pelled by the 
water wheel D. The water to be treated enters at 
E into the box F where it is divided, the greater part 
flowing through an opening in the bottom of the hard 
water box over a water wheel and through the chute 
G into the top of the downtake H. The smaller 
portion flows through a pipe into the dividing box I 
where it is divided by means of a proportioning 
slide J, one part flowing into the regulating tank K 
and the other into the top of the downtake H. The 
proportioning slide J enables the filling of the regulat- 
ing tank to be controlled. The head of the lift pipe 
L in the chemical tank is connected to a float M in 
the tank K, and as the latter fills with water from the 


LATHE 


bustion Company, fired 
by town’s gas This | 
boiler, we are informed, | 


is capable of evaporating 


surface combustion system | 


| 


quite | 


yard | 


pressure driving, (2) a fluid of known density through 
(3) an area of definite section, the result being a 
perfectly definite rate of flow which is at once ascer- 
tained in gallons, pounds or cubic feet per hour by 
comparing the reading of the opening scale with 4 
table supplied with each valve. 

Messrs. Alley and MacLellan also exhibit a ney 
type of surplus steam valve designed to provide « 
a simple and reliable means of passing large volume, 
of low-pressure steam in connection with therma| 
storage tanks. The valve is fitted to the tank by 
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Fig. 2I-MANOMETER FOR METER VALVE 


550 lb. of steam per hour at 120 lb. pressure per | its bottom flange, and is normally held shut to slightly 


square inch, yet it only measures 3ft. long by 2ft., 
and contains ten tubes, 3in. internal diameter, packed 
with refractory material, for the combustion of the | 
gaseous fuel. This is equivalent to 20 lb. per square | 
foot of heating surface per hour. The accessories 

comprise a blower and a gas compressor, both driven 

by an electric motor, and a pump for the feed-water. 

The same firm also shows examples of furnaces and 

stoves fired with gas on the Bone—Court system. 

A considerable amount of interest is attached to the 
various appliances shown by Alley and MacLellan, 
Limited, Glesgow. Gibbs’ patented Sentinel meter 
valve appeals to us very strongly as an ingeniously 

















{ 
Fig. 202—ALLEY & MACLELLAN’S SENTINEL METER wn 


simple solution of what has hitherto been a rather | 
tough problem, namely, the combination of a simple 
stop valve and a measuring device for liquids or 
fluids. The valve is shown in section in Fig. 20. It 
is of the parallel slide pattern and the seats and gates 
are made with great accuracy, so that the area past 
the valve with a definite opening is the same for all 
valves of similar size. The amount of opening is 
accurately shown on a scale in millimetres, and is 
adjusted so that when the valve is just opening the 
pointer stands at zero. A manometer—Fig. 21— 
is attached to the valve by two unions, one on the 
inlet and one on the outlet branches, and these are 
provided with cocks. This manometer contains a 
plunger which is a free but practically fluid-tight 
fit in its cylinder. Pressure is led to its lower end 
from the inlet side of the main valve, and outlet 
pressure acts on the top side. When the standard 
pressure difference is reached the plunger floats 
and the position of the plunger is seen through a 
glass tube. To take a reading of the flow through the 
valve, the latter is gradually closed down until the 
manometer just indicates. Then there is (1) a definite 





above its working pressure by an adjustable spring 


|shown in Fig. 22, but will open automatically with 


any excess of pressure by the yield of the spring. To 
increase the opening in order to prevent “ chattering,’ 
and as a double check on its action, a governor is 
fitted to each valve. Pressure steam from the main 
thermal tank is conveyed to this governor by a small 
copper pipe entering at A. A rise of pressure above 
the normal opens the valve B, and steam is admitted 
above the piston C, thus assisting the main valve to 
open. This action continues until the steam pressure 
falls, say, } lb. below normal, when the valve B closes 
and the steam in the cylinder C escaping by the small 
pipe F the main valve D is free to close. The valve 
is easily adjusted to working conditions, is positively 
lifted and guided. There are no loose faces and 
the whole is easily accessible. By the same firm an 
automatic exhaust valve is shown. The valve is 


| well guided to prevent jamming, and chattering is 

















Fig. 22—ALLEY & MACLELLAN’S SURPLUS STEAM VALVE 


prevented by means of a dashpot, which operates 
with water instead of oil and is capable of ‘adjust- 
ment. No stufting-box is fitted to the spindle, the 
latter being made steam-tight by a coned ground 
joint which does not interfere with the valve’s 
action. The new parallel slide steam stop valve 
—Fig. 23—possesses one or two features worthy of 
special mention. For instance, the flanges are so 
cast that the weakness at the root, frequent in valves 
of this kind, is eliminated. The gland is made with 
a spherical upper surface on which fits a flange of 
corresponding shape. This arrangement prevents 
binding of the gland on the spindle in case the nuts 
are unevenly tightened on the studs, As will be seen 
there are two gates, each of which is pressed on its 
face and made steam-tight when the valve is closed. 
Positive action is ensured by the fact that the wedge 
only acts when the valve is quite shut and the wedging 
action is withdrawn by the first turn of the hand 
wheel. There is no chattering, as the gates are held 
on their faces by the spring, which also causes the 
gates to clean their seats when closing. The discs 
are free to rotate and to find a new position each time 
the valve is used. ‘The screw is away from the action 
of the steam, and forms an index to show the position 
of the gates. Re-packing may be effected with the 
valve either fully open or fully shut. The valve has 
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a full clear way equal to that of the pipe, and causes steel, hardened and ground, and runs in parallel quick hand traverse along the bed, and is provided 
practically no throttling when open. The seatings are | gun-metal bearings. It is 5in. diameter and has a/ witha locking bolt for use when surfacing. ‘The feeds 
made of a special nickel alloy. | hole 3%in. diameter running through its entire length, | for Jongitudinal and cross traversing are self-acting, 
The firm of H. W. Ward and Co., Limited, Birming- | and the front bearing is 7}in. long. The rear end of | positive, variable and capable of alteration while 


ham, has an extensive display of machine tools, | the spindle is fitted with a collar and three set pins the machine is running. 








including capstan and turret lathes, drilling and | 
milling machines. A machine which has not hitherto | 
been brought to the notice of our readers is a in. | 




















for centring bars which may be placed therein. 


The chasing motion is applied to the saddle, and is 















































t centres plain chucking lathe, with cone-driven head- 
' 
f 
i 

Fig. 23—-ALLEY AND MACLELLAN’S STEAM STOP VALVE 
; stock, shown in Fig. 24. This lathe is of recent 
2 . . . ° . 
" design and is especially adapted for the use of high- 
: speed steel tools. The headstock is fitted with a Fig. 25—-WARD’S HORIZONTAL MILLING MACHINE. 
§ three-speed cone pulley and two sets of double gearing. 
f One set is operated by a friction clutch and can be The saddle has automatic sliding, surfacing and | obtained by means of a detachable leader and nut, 
3 thrown into gear while the machine is running. | screw-cutting motions driven by gearing from the) the leader being driven by gearing from the’ end of 
: The other set is obtained by sliding a gear into the | end of the spindle through a change gear box under | the spindle through the quick-change gear box under 
; face plate wheel. An interlocking motion is provided | the headstock. These gears give eight changes of | the headstock. This gear box gives four changes 
i which prevents the possibility of damage by putting feed to the sliding and surfacing and four changes | and a reversing motion to the screw, so that with 

the two sets of back gear into operation at the same to the screw-cutting motions, the feeds being revers- | each leader four different threads may be cut either 
: 

460, 4 
a 2 Dia 
140 RPM 260 RPM 
5, 7 oe 
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Fig. 24—WARD’S 9-INCH CENTRES PLAIN CHUCKING LATHE 


time. This arrangement, together with the two | ible by lever on the change feed gear box. 


Six adjust- 


changes supplied on the countershaft, gives in all! able automatic stops are provided for each motion. 
eighteen changes of speed to the spindle. he gear- | The feeds are operated from one lever, which is inter- 
ing Is machine-cut from the solid, and is covered with | locked so that it is impossible to get two feeds in at 


neat cast iron removable guards. 


The spindle is of | the same time. 


The saddle has long bearing surfaces, 


Swain Sc. 


right or left hand by means of two levers. The 
changes in the box are in the ratio of 1, 2, 3, and 
4 to 1, so that, supposing a four-thread leader is 
to be in use, it would allow four, eight, twelve or 
sixteen threads per inch to be cut. Another very 
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valuable feature is the quick withdraw movement | 


in conjunction with the screw-cutting. By this 
arrangement the movement of one 
taneously withdraws the tool from the cut, and the 
nut from the leader. 

The turret and slide is of rigid construction and has 
ample bearing surface throughout its range. The 
turret is hexagonal in form, is rotated by hand, and 
is fitted with a powerful clamping handle and a 
locating mechanism, which consists of a hardened 
steel bolt fitting into eight hardened steel bushes. 
The bed is a strong well ribbed box casting, is sup- 
ported on cabinet legs, and tray for catching swarf 
and lubricant. 

Fig. 25 shows a horizontal plain milling machine, 
34in. by 10in. by 20in., exhibited by the above-men- 


lever simul- | 


is hollow, and runs in hard gun-metal ring oiled 
bearings, and is provided with a ball thrust bearing. 
| It is driven by a constant-speed belt through spur 
| gearing. The combination of sliding gears and fric- 
| tion clutches actuated by a lever gives eighteen 
ae of speed in either direction, the changes 

from single to double gear and reverse being made 
without stopping the lathe. In connection with the 

bar feed, this and the closing of the chuck are effected 
by one movement of a lever. The saddle has self- 
| acting, sliding and surfacing motions operated by a 
| lever in front, and the tool slide has front and rear 
tool holders, hand traverse by rack and pinion, with 
gearing to ensure ease of movement. ‘Adjustable 
knock-off and dead stops are provided to both longi- 
tudinal and transverse motions of the saddle and 

















Fig, 26—ARCHDALE’S 7in. CAPSTAN LATHE 


tioned firm. It is of the all-gear type, and embodies 
features suitable for operating with high-speed steel 
cutters. Having a constant speed drive with a large 
wide belt pulley this tool is well adapted for taking 
heavy cuts. The machine is started by means of a 
lever and ball friction clutch. The feed motions to 
the table are directly driven from the initial driving 
shaft of the machine, which provides for running at 
any given feed, irrespective of the spindle speeds. The 
drive is through gears, changing over being effected 
by levers, and the gear box provides for sixteen 
changes of feed to each of the spindle speeds, ranging 
from 0-28in. to 12-3in. per minute. A _ reversing 
motion is provided which allows for the feed to be 
run in either direction. Automatic trips of the 
plunger type are arranged to regulate the traverse 
of the table. All the gearing in connection with the 
feed box is steel, machine-cut and hardened. The 
operating handles for the change of spindle speed, 
automatic feed, and stopping and starting the 
‘machine, are placed at one side of the machine, in 
positions which are easily accessible to the operator. 

This machine is fitted with a system of automatic 
lubrication. An oil reservoir is provided, with a 
system of pipes conveying the lubricant by means of 
a gravity feed to the whole of the bearings and moving 
parts. From these parts it drains into a receptecle 
at the base of the machine, and a small pump returns 
the oil, after straininz, into the reservoir before 
mentioned. This is a rather special feature, and 
a very valuable one, as it removes all liability to galling 
or similar troubles which most often arise through 
insufficient lubrication. 

An improved design of steady brace has been 
introduced which ties the steady bar and knee 
bracket to the foot of the machine for rigidity. The 
knee bracket is of box form stiffened internally. 
The spindle is of steel, hardened and ground, and of 
large dimensions, the front bearing being 4in. 
diameter in the largest part, and this runs in a heavy 
gun-metal bearing. The front end of the spindle 
is screwed to receive a chuck, or for attaching large 
cutters. It has a standard taper hole for receiving 
mandrils, and a slot across the end for positively 
driving the same. A hole is bored the entire length 
of the spindle, which provides a ready means of 
forcing out the mandrils, a rod being supplied for 
this purpose. The driving gears for the spindle 
are all steel, and provide for sixteen changes when 
the driving pulley is rotating at 360 revolutions per 
minute, these changes giving speeds from 14 to 450. 
The changes are effected by the movement of levers 
on the right-hand side of the machine. 

In addition to the milling machine described in 
our Supplement, the firm of James Archdale and Co., 
Limited, Birmingham, has an extensive exhibit of 
drilling machines and a newly designed Tin. high- 
speed capstan lathe. The latter is shown in Fig. 26, 
and is an attractive tool. The headstock spindle 


slide. Attention should be directed to an improved 
chasing gear, consisting of @ gear-driven shaft at the 
front with a short guide screw. The tool slide hes e 
quick withdraw motion by a lever. 
position of this lever the nut is engaged and the tool 
is advanced to the cutting position. The guide screw 
consists of a short screwed sleeve detachable from the 
shaft and readily changed. A reversing motion con- 
trolled by a lever enables right and left-hand threads 


| The combined sensitive radial drilling machine 
| shown in Fig. 27 has a radius of 2ft. 6in. This too! 
| is all-gear driven, and has a new form of saddle carrie«| 
jon rollers. There is also an improved reversing 
| tapping motion for tapping on the saddle, and a new 
| device for instantly engaging the feed, while as a 
sensitive machine the hand lever feed can be used 
for drilling small holes. The machine is driven by a 
constant speed belt, all the gears being of steel, 
except a hard phosphor bronze wheel on the spindle, 
and having machine-cut teeth. A change-speed box 
of the sliding wheel type is fitted on the arm, giving 
nine spindle speeds by the movement of levers within 
easy reach of the operator. The spindle runs in a 
sleeve, has hardened steel ball thrusts, is graduated 
in sixteenths of an inch, and bored to No. 3 Morse 
| taper. It is balanced by compensated spring gear, 
and can be quickly raised or lowered by a star handle, 
and is also fitted with automatic stop motion. The 
reversing gear carried on the saddle is instantly 
operated by a lever. There is a gear-driven feed 
motion with four changes of feed actuated by a lever 
whilst running, and a device for instantly engaging 
or disengaging the feed motion by the simple move 
|ment of a small hand lever operating a powerful 
friction clutch. The radia! arm is of box section, 
| swings on roller bearings, and has a square edge on 
| which the saddle is carried on rollers. An instructive 
| feature of this firm’s stand is a collection of photo- 
|graphs showing the evolution and developments 
| of the radial drilling machine. 
Visitors will find a good deal to interest them in 
| the various plants for the treatment of water which 
| are on view in the Exhibition. The Lassen and Hjort 
softener provides means for the exact measurement 
in small definite quantities of hard water and the 
chemical ingredients necessary for its treatment. 
The exhibit comprises a complete water softener 
shown in operation, and softening the London water 
supply from the mains at Olympia from 17 deg. of 
hardness down to 2 deg. at a cost of less than $d. per 
| 1000 gallons. In addition to the complete plant, 
Lassen and Hjort are exhibiting the measuring and 
mixing apparatus of a large softener having a capacity 
of 20,000 gallons per hour, which could not, of course, 
be shown entire on the stand. The ease and precisic n 
with which the mammoth apparatus deals with this 
| large quantity of water wil] not fai! to impress visitors. 
Special attention is drawn to the patented positive 
chemical discharge valve with which the plant is 
fitted, which works in complete independence of the 
head of solution in the chemical container, thus making 
it possible to provide for the delivery of any desired 
quantity of reagent. 








On reversing the | 


THe Roap Boarp.—During the months of July, August 
| and September the Road Board, with the approval of the 
| Treasury, has made advances amounting to £172,703 from the 

Road Improvement Fund to County Councils and other highway 


to be cut from the same guide screw and nut. The | ee: foll F one t improvements, £136,724 
Ss nh ee yee a as | authorities, as follows :—For road crust im 7 is, £136,724; 
handles that control the changes of pitch also control | for road widenings and improvement of curves and corners, 
| £5422; for road diversions, £407; for reconstruction and im- 
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Fig. 27—ARCHDALE’S SENSITIVE RADIAL DRILLING MACHINE | 


the feed shaft, and four changes of feed are obtainable. 
Both the guide screw and feed shafts are positively 
driven from the headstock by gearing. The hexagonal 
capstan revolves automatically by a star handle, and | 
is provided with a handle for clamping it firmly | 
to slide. The capstan slide is self-acting, and its) 
feed motion is gear driven, with changes altered | 
instantly by the movement of a lever. There is a} 
stop mechanism with revolving self-selecting stops | 
for each tool. The length of the bed is 5ft. 7in., | 
and the lathe will swing 8in. over the cross-slide. 
The spindle speeds range between 1915 and 448, 


| and bridges, £11,150. 


| £21,206 ; 


| provement of bridges, £19,000; for construction of new roads 
The total grants, after deducting grants 
cancelled, up to September 30th, are as follows :—For road 
crust improvements, £662,150 ; for road widenings and improve- 
ment of curves and corners, £75,218; for road diversions, 
for reconstruction and improvement of bridges, 
£36,475 ; for construction of new roads and bridges, £16,078. 
Advances by way of loan have also been made to the sum ot 
£108,857. in addition, further advances amounting in the 
aggregate to about £702,000, have been allocated to highway 
authorities for works of road improvement, of which the 
details are still under consideration and discussion. 


MANCHESTER ASSOCIATION OF ENGINEERS. —The fifty-seventh 
discussion session of the Manchester Association of Engineers 
was opened on Saturday last, October 12th, when about two 
hundred members visited the works of the National Gas Engine 
Company, Limited, at Ashton-under-Lyne. _They were received 
at the offices of the company by Mr. H. N. Bickerton, the chair- 
man of the company, the directors, and twenty members of the 
staff, who acted as guides in conducting the party through the 
works, which are devoted exclusively to the manufacture of 
gas and oil engines. They are at the present time turning about 
two hundred and seventy engines out per month, which vary in 
size from 1 horse-power to 1500 horse-power. Fourteen hun- 
dred men are engaged in their manufacture. The visitors had 
the opportunity of seeing a 1500 horse-power vertical engine 
running under full load upon the test bed. This engine, which is 
said to be the largest of its kind working on producer gas, is 
one of the three ordered by a large firm of colliery proprietors in 
Japan. It ran on gas generated by a 2000 horse-power Mond 
gas plant which supplies gas for the works. In passing through 
the sixteen large bays of the works it was evident that only the 
best machinery was installed for the particular kind of work 
required, while the clean and neat appearance of the shops was 
particularly noticeable. 


Tue Instirvtion or Crvit, ENctneers.—The Council of the 
Institution of Civil Engineers has made the following further 
awards for papers read during the session 1911-1912 :—A Watt 
Gold Medal to Professor W. H. Burr (New York), and the Cromp- 
ton Prize to Professor R. J. Durley (Montreal). It has also 
awarded the following Telford Premiums for papers published 
in the ‘ Proceedings’ without discussion during the same 
session :—To Messrs. Paul Seurot (New York), David Anderson 
and Harry Cunningham (London), 8. P. Smith, D.Sc. (Birming- 
ham), E. G. Rivers, 1.8.0. (Richmond), E. H. Morris (Man- 
chester), and Professor A. H. Gibson, D.Se. (Dundee). The 
Howard Quinquennial Prize for 1912 has been awarded to Mr. 
H. Darby (Sheffield), in recognition of improvements intro- 
duced by him in iron and steel production, and the Indian 
Premium for 1912 to Mr. H. H. G. Mitchell (Madras). The 
Council has made the following awards in respect of students 
papers read during the session 1911-1912 :—The 3 James For- 
rest” Medal and a Miller Price to Mr. E. P. Currall, B.Sc. 
(Birmingham), and Miller Prizes to Messrs. J. H. Taylor (Glas- 
gow), W. P. Warlow, B.Sc. (Bristol), G. Ingram (London), 
E. F. Hunt, B.E. (London), H. J. F. Gourley, B.E. (London), 
H. G. Hoskings (London), E. A. Cross, B.Sc. (Birmingham), 
and J. and W.. Legg (London); and the “ James Prescott 
Joule ” Medal to Mr. V. E, Green (Birmingham). 
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RAILWAY MATTERS. 


Tue clerk to the Teddington Council has been informed 


by the Central London Railway of its decision to apply for 
Parliamentary powers at an early date to extend the rail- 
way into the Lower Thames Valley. The exact route pro- 
posed is not yet known. 


A SanrTraco journal states that coal from Japan is 
beginning to be largely used on the Chilian railways. It 
is found to be cheaper than that of Australia. It is hoped 
eventually to establish a considerable trade in return by 
exporting nitrates to Japan and so reduce the cost of 
freight, to the mutual advantage of both countries. 


Tue Russian Minister of Transportation reports that 
the requirements for the coming year will cost about 
¢18,000,000, most of which will be expended on the con- 
tinuation of the work on the railway down the Amur 
tiver, and the second track of the Siberian Railway, and 
on rolling stock, shops, &c., leaving comparatively little 
for inereasing the capacity of the lines in Eurepean Russia. 


In a recent paper Mr. W. Clough discusses a system of 
bonuses for drivers which he has introduced on the lines 
served by the Corporation tramways in Bury. Prizes are 
allotted to those drivers who take least current or less 
than the average, each driver taking the various routes 
in suecession, in order to equalise matters. 
in this case depending on the reeeipts. The records can 
also be used to detect an unusually inefficient car, which 
may require repairs to be carried out on some of its working 
parts. 

VaRIous rumours have been current lately as to the 
electrification of the Thames Valley lines of the London and 
South-Western Railway. We understand that the general 
scheme of electrification has been practically settled, and 
that plans have been prepared by Mr. Jacomb-Hood, the 
chief engineer, but no decision has yet been made as to 
whether the overhead single-phase alternating-current or 
the third-rail direct-current system shall be adopted. The 
Board is awaiting the return from the United States of Mr. 
Jones, the company’s electrical engineer, and unless any- 
thing unforeseen occurs the choice of system. will very 
probably be made in about a month’s time. It is hoped 
to have electric trains in operation on the company’s 
Thames Valley lines in about eighteen months’ time. 


In an article on ‘‘ Maintenance Shop Organisation,” 
appearing in the Street Railway Journal for September 14th, 
it is stated that the primary basis for motor overhauling 
should be the safe wear on the armature bearings. Whena 
car is brought into the shop for motor overhauling it should 
have the trucks and brake rigging thoroughly overhauled 
at the same time and the controllers should be overhauled 
on every alternate period. The safe wear of bearings on 
most of the older types of motors in the average city ser- 
vice should not be less than 7000 miles and probably 
not more than 12,000. A run of 9000 miles would perhaps 
he a fair average, and on the railway under considera- 
tion a car would make this in about three months. This 
would bring four cars per week in for overhauling, but it 
would probably be preferable to shorten the mileage 
interval and take in one car a day, as otherwise the cars 
would have to be held in for a day and a-half apiece, or 
the overhauling force would be idle two days a week. 


IN an article appearing in the columns of the Electric 
?ailway Journal on‘ Electrical Practices of the Third- 
avenue Railway,” it is stated that like many other com- 
panies, the Third Avenue Railway has designed and built 
its own form of commutator slotter. It consists essentially 
of a wooden carrier or bed on which the armature is placed 
and of a metal stand or sliding carriage for the drive. An 
unusual feature is the application of the exhaust system 
of the shops to carry «way the ground mica and copper 
filings. The armature bed rests on two uprights which 
have hand wheels at their bases for obtaining vertical 
adjustment. As these uprights are also movable hori- 
zontally they can be readily adapted for any length of 
armature shaft. Variations in the alignment of the com- 
mutator bars are corrected by means of small side screws. 
The saw arbor is belt driven from the countershafting at a 
speed of about 3000 revolutions per minute. By means of 
a bent lever the operator moves the slotter backwards 
and forwards along the carriage. This machine now 
handles eight different types of armatures. All commu- 
tators are undercut to a depth of sin. About eighteen 
minutes is required for the commutating pole motors and 
about twenty minutes for the various older types of 
motors. 


AccorDING to the Electrical Times no decision has been 
arrived at as to the exact system of electrification to be 
employed in running the cars through the proposed 
Mount Royal tunnel of the Canadian Northern Railway, 
but it is almost certain that the third rail plan will be 
ruled out owing to climatic conditions. Already a very 
large quantity of apparatus for constructing the tunnel 
has been ordered, including six electrical Garvin air 
compressors, two of them being the largest in Canada. 
These are to be manufactured by a Chicago company, 
and will be driven by 400 horse-power, three-phase sixty- 
cycle 2200-volt synchronous motors. The remaining 
four air compressors, half the size of the others, will be 
supplied by a Canadian firm. The compressors, with a 
capacity of 2200 cubic feet of free air per minute, will 
be used to drive the drills in the tunnel and for pumping 
purposes. When the work of construction is over, the 
two largest compressors will be utilised in the yards for 
operating switches, testing air brakes, &c. The Canadian 
Northern Railway authorities have made a contract with 
the Montreal Light, Heat and Power Company for the 
supply of electric current. Five electric locomotives 
have been purchased for use in the construction of the 
tunnel, which will be 3} miles long. From the yards to 
the city will be 8 miles, and the whole length will be 
electrified. As far as the model city, 3} miles from the 
city terminal, multiple unit trains, consisting of motor 
cars with trailers, will be used for suburban traffic ; from 
this point to the yards electric locomotives for heavy 
traction, which will bring out the regular trains, will be 
employed. At the yards these electric locomotives will 
be — by steam. The stations will be about a mile 
apart, 





Similar | 
arrangements are made with the conductors, the results | 


NOTES AND MEMORANDA. 

THE Board of Trade regulations provide for the infliction 
of penalties if the declared electrical pressure is varied by 
more than 3 per cent. or exceeded by more than 4 per cent., 
and it will be generally admitted that such a regulation has 
been necessary, if a satisfactory supply is to be given for light- 
ing purposes. With carbon filament lamps a variation in 
pressure of 1 per cent. causes a variation in candle-power 
of about 5 per cent. Metal filament lamps are not, how- 
ever, so much affected by changes in pressure, and in the 
future it may be possible, without disadvantage, to permit 
rather wider variations than are allowed by existing regu- 
lations. 

Tue Chief Inspector of Mines in India, in his report for 
1911, states that there was a large increase in the output 
of mica, which was 31,686 cwt., compared with 21,375 ewt. 
raised in 1910. This, remarks the Chemical Trade Journal, 
is an increase of 10,311 cwt., or 48-23 per cent., and 
restores mica to the place of importance it occupied in 
1909. The output of manganese ore was 441,426 tons, 
compared with 468,669 tons in 1910, being a decrease of 
27,243 tons, or 5-81 per cent. The increase recorded for 
1910 has not therefore been maintained, and it appears 
that, although the price per unit of ore remained un- 
changed at about 9d., the condition of the industry in 
1911 was depressed. ; 

COMPOUND-WOUND motors are best suited for driving 
planers, slotters, shapers, rolling mills, punch presses, and 
other machines with a reciprocating motion of either the 
tool or the work. This is due to the fact that the greatest 


| demand for power is at the instant of reversal of motion, 








and the series winding causes an increase of torque as the 
speed drops due to the increased load at that instant. The 
load curve of a compound motor may be greatly 
smoothed out by adding a fly-wheel, and it will tend to 
lessen the load on the motor. For machines of the class 
stated, motors of larger capacity are required than for 
machines operating with a rotary motion and removing 
the same amount of metal. Fly-wheels, however, tend to 
reduce the size of motor required for a given machine. 


THE annual report of the engineer of the Tipton district 
of the South Staffordshire Mines Drainage Commissioners 
shows that the rainfall from July Ist, 1911, to June 30th, 
1912, was 34-57in., as compared with 28-78in. last year, 
and that the volume of water dealt with by the Com- 
missioners during the year was a little over 15 million 
tons, against 16 million tons last year, and nearly 16 
million tons in the previous year. The cost of pumping 
and tanking was £13,398, as compared with £11,975 last 
year. During the year the mineral raised in the Tipton 
district was 405,727 tons, as compared with 405,727 tons 
last year. Including private pumps, steam pumps 
supplied hy the Commissioners, and private tanks, the 
total water raised during the year was over 20 million 
tons. The figures show that 49 tons of water have been 
raised in the district for every ton of mineral. 


In a paper on “ The Operation of Gas Producers with 
Different Fuels,”’ Mr. R. H. Fernald points out that certain 
types of fuel, such as lignite, permit a high rate of fuel 
consumption, especially in producers of the down-draught 
type. Plants are in operation that consume more than 
40 lb. of lignite per square foot of fuel bed area per hour, 
but the majority of producers do not gasify ordinary fuels 
at any such rate. It is true that suction and pressure 
producers may be made to gasify comparatively large 
quantities of fuel per hour for relatively short periods, but 
in actual operation with ordinary grades of fuel it is 
doubtful if the consumption exceeds 15 Ib. to 16 Ib. per 
square foot of fuel bed area. The normal figure seems to 
be much nearer 10 Ib., although, of course, some variation 
should be allowed for the ‘“‘ workability of the fuel.” Even 
10 Ib. may be a high figure in the case of fuels having a 
large percentage of ash or a sulphur content that tends to 
produce serious clinkering. 


IN order to protect iron objects from rust it is customary 
to coat them with zinc either electrolytically or by plung- 
ing them in a bath of melted zine after careful cleansing. 
The disadvantage of these methods is that a real fusion of 
the two metals is not obtained. As a result the zine coat- 
ing is likely to be attacked by the atmosphere. This may 
be avoided, says the Chemical Trades Journal, by a recently 
patented process which consists in so preparing the iron 
that the zine gets into its pores. After steeping in sul- 
phurie acid the iron is placed in a solution of mercury 
chloride and heated, this resulting in decomposition of 
the mercury chloride and precipitation of metallic mer- 
cury, which forms an amalgam with the iron on the sur- 
face. The iron is then plunged into a zine bath heated to 
500 deg., where it remains three minutes. Iron galvanised 
by this process shows unusually strong adhesion of coating 
to metal. Microscopic investigation shows that the zine 
penetrates into the pores of the iron, and in case a portion 
of the coating is worn or broken off the iron does not rust, 
owing to the presence of sufficient zine in the pores. 


In a lecture delivered during the recent Oil Engineering 
Exhibition at Olympia, Mr. J. Tarbotton Armstrong dis- 
cussed the question of “The Advantages of Solid Oil 
Fuel.” He pointed out that if coal is to be replaced by 
liquid fuel to any considerable extent, energetic methods 
are necessary to provide “tankers” to cope with the 
enormous transportation which must be the outcome of 
increased demand. ‘ Few of the new steamers now being 
built,’’ he added, “ are intended for the transport of fuel 
oil; in fact, only a small number are to be used for this 
purpose, and not many of those for this market. It is a 
matter of common knowledge that the Government of the 
United States has for a long time b-en anxious to substi- 
tute oil for the coal it is now using, but even in that 
country supplies could not be guaranteed as in the case of 
coal, and this lack of guarantee has not been caused by 
the want of oil, but simply by the question of transit and 
storage. Now, if this is the case with an oil-producing 
country like the United States, how deplorable conditions 
become in the case of such a country as our own which 
produces no oil at all, or rather comparatively little—and 
must therefore necessarily depend absolutely on means of 
transport and storage for its supplies. Solid oil fuel,” 
argued the lecturer, “is the only means of solving these 
difficulties. There are in existe ce hundreds of steamers 
and sailing vessels waiting to car-y this substance.” 
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MISCELLANEA. 

Tur Home Secretary announces the appointment of a 
Committee to inquire and report as to the precautions 
necessary in the use of celluloid in manufacture and the 
handling and storage of celluloid and celluloid articles. 
The names of the members of the Committee are :—The 
Earl of Plymouth (chairman), Professor James J. Dobbie 
(principal Government chemist), Captain Maurice Bb. 
Lloyd, Mr. H. M. Robinson (Deputy Chief Inspector of 
Factories), and Mr. Edwin O. Sachs (chairman of the 
executive of the British Fire Prevention Committee). 


In view of the increasing use of oil as fuel, it is interest- 
ing, says the Iron and Coal Trades Review, to note that the 
world’s production of petroleum has increased each year 
since 1906, when the total was 212,912,860 barrels, to 
345,512,185 barrels in 1911. Of this the United States 
contributed 63.80 per cent., or nearly two-thirds. Russia's 
percentage has fallen to 19.16, and Mexico now appears 
as third in rank, taking the place of Galicia, which drops 
to sixth, and this order is likely to be maintained in 1912, 
with an additional gain from Mexico. No other country 
is likely to produce more than 4 per cent. of the total 
supply. 

WE gather from a statement in the Geographical Journal 
that a depth surpassing all previous records has been 
sounded by the German survey ship Planet forty nautical 
miles east of Northern Mindanao. The depth obtained 
was 9780 metres, or 5348 fathoms, and the sounding was 
obtained under conditions which permit the fullest con- 
fidence in its accuracy while a determination of bottom 
temperature and a sample of the sea bottom at the spot 
were also secured. The greatest depth previously known 
was that found by the American ship Nero near Guam in 
1899, which was fixed at 5268 fathoms. This has now 
heen exceeded therefore by 80 fathoms. 


LIGHTNING is ever original in its pranks, and one of the 
most curious of these gave the engineers at an American 
power-house a very warm time the other day. The flash 
struck the upper steel work of the plant structure and 
followed down a corner column until it reached the floor 
level on which the feeder regulators are fixed. Here it 
jumped across to the metal tank of one of the regulators, 
puncturing the sheet steel and releasing a stream of oil, 
which was not slow to ignite. This burning oil poured 
down upon the feeder lines near the point where they 
leave the building, and when the fire was discovered the 
cable insulation was burning fiercely. In all about a barrel 
of oil thus escaped from the regulator tank, and, feeding the 
flames from the burning feeder coverings, made the con- 
flagration a difficult one to combat. It was necessary- 
to open the feeders for a time until the flames could be 
extinguished and hasty repairs made around the burned 
section. 

Ir is interesting to note how the well-being of Canada 
is shown in the common use of the motor car, and this 
despite the hindrances in the way of poor roads and 
other obstacles to locomotion. The bulk of the cars are 
imported, the greater number from the United States, 
with a few from England. There are, however, seven or 
eight motor companies in Canada, two of which. are 
native Canadian undertakings turning out a special type 
of car. The popularity of the car is greater in western 
than in eastern Canada; and this is easily explained by 
the contrast between the topography of these two parts 
—the open prairie, with its trail and small rainfall, per- 
mitting easy travel in almost every direction. Doubtless, 
if the tests now being made in Australia of the motor car, 
which is made on very much the same principle as the 
stump-jump plough, and rides over rough bush roads 
without jolting passengers or goods, are successful, the 
eastern provinces of Canada will be able to make use of 
motor locomotion in many districts where it is now 
practically impossible. 

AN interesting feature of the present industrial develop- 
ment of Shanghai is the growing use of electrical power. 
Motors representing in the aggregate over 2000 horse-power 
are at present connected to the mains, and it is anticipated 
that very shortly three times this amount will be at work. 
The cause of this expansion is largely the increase of 
industrial activity in Shanghai. Among the future 
customers for power will be the rice mills now being erected. 
Along the banks of the Soochow Creek these are springing 
up. Their busy season is from October to March, while 
during the rest of the year they are intermittently at work. 
The orders for these mills will put a load of 500 extra 
horse-power on the mains. Besides rice mills, cotton 
mills under construction call for a considerable further 
extension. One Chinese mill of comparatively small 
size is to have an electrical power installation of 280 horse- 
power, and a second mill of larger capacity has ordered 
450 horse-power. Two other mills have in contemplation 
the installation of electrical plant. One of these is for 
1000 horse-power, and the other for 1500, and as these 
require the power in the course of next year, it will be 
seen that there will be a full demand upon the producing 
capacity of the works. 

In a paper entitled “‘ Means for Securing Reliability 
ani Maintaining Continuity of Supply,” Mr. Frank Ayton 
points out that it must be admitted that one very undesir- 
able feature connected with the three-wire continuous- 
current system is the liability, in case of a short circuit of 
sufficient magnitude on the mains between one outer and 
the middle wire, of burning out lamps and other current 
consuming apparatus connected between the other outer 
and the middle wire owing to the rise of pressure. The 
usual method of earthing the middle wire by a maximum 
current circuit breaker, shunted by a resistance, results 
in a momentary dead short before the breaker opens, 
should the fault on the outers be of sufficient magnitude. 
The momentary rise of pressure on the other side is a 
danger, and the author discarded the arrangement described 
nearly nine years ego and has since employed a large resist - 
ance, carrying 50 ampéres with 230 volts across it, as the 
earth connection—no circuit breaker or other switch. It 
has proved a perfectly satisfactory arrangement since, 
when the outers are clear of faults there is no current 
through the resistance, consequently, as under those con- 
ditions there is no pressure drop across it, the middle wire 
stends at earth potential. ' 
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Iron and Steel Trades’ Outlook. 


THE iron and steel trades’ outlook from a purely 
British standpoint is more promising than at any 
time during the last twelve or fifteen years. For a 
good number of years little has been done to increase 
the aggregate productive capacity of our works. 
Relatively our share of the world’s export trade in 
most classes of steel has been a diminishing one, 
and in “ boom” times, such as 1899-1900, 1906-7, 
and 1911-12, we have not been able to take all the 
business that we might in some lines. But that state 
of affairs seems about to be altered. In South 
Wales, Scotland, and the North of England many 
extensions are being made, and the aggregate addition 
to steel mill capacity will be substantial. While 
that is so the probabilities are that the character 
of foreign competition will be less severe in the future 
than it has been in the past. 

So far the Germans have been our keenest com- 
petitors in the steel trade, but most of their success 
has been due to artificial conditions, and now, ap- 
parently, the conditions are changing. Since about 
1897 German iron and steel exports have increased 
roughly by 400 per cent., against our 40 per cent., 
and on a mere tonnage basis the Germans are now 
exporting more than we are, in spite of their poorer 
natural and shipping facilities. But it must be 
observed that the rapid progress of the Germans in 
this line—progress mainly at our expense—has been 
the outcome of their syndicated export bounty system, 
and this, in turn, has depended for its chief support 
upon what are called “ pure works,” that is, works 
confining their operations to a single product or pro- 
cess. Now in Germany the movement is in the direc- 
tion of “mixed” or self-contained works, as in 
Britain and America. Among the various “ pure” 
works co-operation has been easy, and the syndicates 
have, in turn, co-operated—they have been linked up, 
and by an elaborate system of subsidising exports 
out of inflated prices charged to home consumers they 
have made great headway in foreign markets. But 


these new ‘“ mixed” works do not fit in very well | 


with the syndicate system. A firm owning coal and 
iron mines and blast furnaces as well as steel mills, 
and producing, say, a dozen different articles, needs 
to be a member of a dozen different syndicates, and 
is practically in the position of having to sell its raw 
materials and then buy them back again before work- 
ing them up into higher stages. Naturally these bigt 
amalgamations desire freedom within their own works. 
As the various syndicates automatically terminate 
it is with increasing difficulty that they are renewed. 
In some cases there is no renewal, while in others 
more liberty has to be granted to their constituents. 
This seems to involve the decay of the export bounty 
policy. In fact, many of the bounties have ceased 
already. The system is outgrowing its practicability. 
In future it seems that the steel makers—at any rate, 
the big mixed firms—will not be able to sell goods 
abroad below cost of production, save at their own 
expense. Under the syndicate system exports have 
been forced below actual cost, while a further result 
has been the encouragement of manufacturers to 
make needless additions to their capacity, relying 
upon the syndicates to get a market for the products 
somewhere. Under the new system the trade is 
bound to develop more naturally, and it is difficult 
to imagine how German competition can be main- 
tained at anything like its recent keen pitch. As 
current contracts—some of them made under the 
bounty system and some others made by the Germans 
in consequence of the British coal strike—come to be 
worked off, foreign buyers will find German prices 
less attractive. It is no exaggeration to say that the 
biggest block on the progress of the British iron and 
steel trade these last fifteen years has been the German 
bounty system. That block is in process of removal. 
Little less disturbing than the actuality of German 














competition has been the almost constant threat 
of overwhelming American competition. Since 1907 
the overgrown capacity of production in the United 
States has, indeed, been a menace to the whole trade, 
though not a particularly solid one if carefully 
examined. Striking an average for the four years 
1908-9-10-11, productive capacity was so far in 
excess of home demand in America that that country 
could easily have undertaken 80 or 90 per cent. 
of the world’s export trade, practically elbowing 
Britain and Germany out of the race—but for one 
little difficulty. That difficulty was the cost of pro- 
duction. It may be recalled that during those four 
years, while excess and idle capacity were pro- 
voking alarm in many quarters, it was pointed out 
in these columns that America was not in a position 
to conduct an export trade in any way com- 
mensurate with her capacity of output, and that 
until the home demand approached capacity, mills 


|in that country must stand idle—that the export 


business offered them little chance of employment. 
Events have justified us. In spite of home demand 
a long way below capacity, in spite of a capacity 
three times as great as that of the United Kingdom, 
and in spite of at least a third of that enormous 
capacity standing idle for more than four years, 
our American rivals contented themselves with a very 
meagre export trade. Even in the last year of the 
four (1911), when the United States Steel Trust was 
particularly anxious to do a big export business in 
order to impress European steel makers in favour of an 
“international agreement,’ America’s total exports 
were only half as large as those of the old kingdom. 
The simple truth is, as here explained, two, three, 
and four years ago, when fears were being expressed 
on the point, the natural and economic conditions in 
the States do not permit that country to compete 
successfully with Britain and Germany in exports. 
The ore is too far from the coal, the mills are too far 
from seaboard, and capital and standing charges. 
royalties, salaries, &c., have been inflated by wild 
financial methods. 

To those who questioned our arguments at the time, 
or who may still imagine the competitive powers 
of America something to fear, we may point out that, 
although the exports of Britain have been three times 
as large as those of the States and nine times as large 
relatively to capital and capacity, the profits on our 
trade have been at least reasonable, while the profits 
on the American trade have been nil. Although the 
prices secured in the home market by the Americans 
have been higher than those obtained for exports, 
the recent profits of the Steel Trust have been below 
the average of British profits. From this it is quite 
clear that American export prices have been right 
down at, if not below, costs of production, while ours 
have been well above costs of production, and yet 
the American quotations have failed to secure any- 
thing like the trade secured by this country. This 
abundantly confirms our contentions that they cannot 
produce and ship steel generally in the United States 
so cheaply or profitably as we can in the United 
Kingdom. At the moment American exports are at 
a record rate, but they have been aided by our 
labour troubles and by the fact that we are excep- 
tionally busy on home account. When British 
extensions now under way are completed we shall 
increase our lead of America and may again forge 
well ahead of even Germany. 


The Generation of Electrical Energy. 


A WELL-KNOWN engineer once undertook the task 
of calculating the thermal efficiencies of some of the 
electrical power stations, and the figures he obtained 
indicated very clearly the great discrepancy that 
exists between the heat units in the coal burnt 
under the boilers, and those in the energy delivered 
to the main switchboard. He found that during 
1905 the efficiency of the Berlin electricity works 
was 10 per cent.; that of the Glasgow Corporation 
station, 9.6; whilst the figure for the Sheffield 
Corporation tramways plant worked out as low as 
7.8 per cent. These results relate to large and 
more or less modern power houses, but if we turn 
to smaller stations then an overall efficiency 
of 5 per cent. is quite common. None of these figures 
are particularly gratifying. Still the fact remains, 
that marked improvements in steam plants have 
been made. Twenty-five years ago the electric 
lighting station engine that used anything under 
20 Ib. of steam per horse-power-hour was more or less 
an exception, but now such a performance is regarded 
as far from satisfactory. Modern condensing engines 
have been known to develop an indicated horse- 
power-hour with less than 9 lb. of steam. Boiler 
efficiencies, however, have not shown any marked 
improvement, and a great portion of the heat in the 
fuel is wasted. But there are other things that 
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tend to lower the thermal efficiencies of power stations. 
Often the plant is run for a large part of the time at 
less than full load, fires must be kept going under a 
number of spare boilers, and it sometimes happens 
that the plant is not maintained in the condition of 
highest efficiency. 

Much attention has recently been devoted to the 
question of building large power-stations in the 
vicinity of the coal fields, where fuel is cheap 
and water for condensing purposes _ plentiful. 
There has been a cry for large turbine-driven 
units, high steam pressure and superheat and 
good vacuum. We have not the slightest doubt 
that such schemes are desirable, and under these 
conditions it may be permissible to transmit high- 
pressure current over long distances. But in view 
of recent developments it is well to consider whether 
the practice of concentrating the plant in a single 
power-house is always expedient. This is a question 
which appears to claim special attention when the 
consumers are supplied with continuous current 
and where the situation of the power-station does 
not materially affect the price of fuel. In the case of 
some power schemes it would seem that the main advan- 
tages derived from building the generating station 
some distance from the principal supply area are that 
land is cheap and water plentiful. The complica- 
tions and expenses attending such schemes, however, 
are many. Let us consider the precise line of pro- 
cedure. First of all, three-phase current is generated, 
the pressure is then often raised by static transformers, 
and afterwards the high-tension current passes 
through expensive cables to sub-stations where the 
pressure is reduced. If a continuous current supply 
he needed then the current is passed through rotary 
converters or motor generators. Thus, between 
the power-station and supply area no less than four 
sources of waste are introduced, to say nothing of 
the capital sunk in transformers, high-tension cables 
and converters. Added to all this, there are the 
wages of the sub-station attendants and the main- 
tenance charges. It is also well to remember that 
in the case of lighting loads much expense is incurred 
at the power-station by the coal used for banking 
boilers. 

When the problem of supplying large and densely 
populated areas first presented itself, many engineers 
thought that the best way out of the difticulty was 
to put down a number of small stations. One engi- 
neer, in fact, went so far as to advocate the provision 
of a station for every quarter of a square mile. Al- 
though this idea was never put to the test of practical 
application, it is common knowledge that in the early 
days of electric lighting many small stations were 
erected in the heart of London. The practice was 
undesirable for several reasons. Experience proved 
that these small stations were uneconomical, a large 
staff was required, troubles frequently arose from 
vibration and smoke, the plant was often erected on 
valuable ground, and was inconveniently situated 
as regards the supply of coal and circulating water 
for condensing. But with the advent of the internal 
combustion engine—a highly efficient machine that 
requires no boiler or condenser and devoid of stand-by 
losses—the conditions have been materially altered. 
At least one of the London electric supply companies 
has recognised the disadvantages of its high-tension 
transmission and conversion system, and slowly 
but surely Diesel engine sets are displacing converting 
machinery in the sub-stations. At present there is 
in London a 100 brake horse-power set in the basement 
of one of the largest drapery establishments in Oxford- 
street, an 1100 horse-power substation in Cannon- 
street, and a still larger one at Charing Cross. There 
is also another large oil engine sub-station in the 
course of erection at Lambeth. Besides all the 
advantages mentioned, such as the elimination of 
the stand-by losses, the converters, high-tension 
cables and transformers, the scheme presents an 
important advantage from the point of view of con- 
tinuity of supply. Thus, at the time of the recent 
coal strike the engineer of this particular undertaking 
was able to publish a statement to the effect that no 
matter how scarce coal became it would be possible 
to maintain the electric light in certain sections of the 
company’s area. But let it be understood that we are 
not advocating the universal employment of internal 
combustion engines in sub-stations, but merely direct- 
ing attention to the fact that in certain cases the 
the scheme is well worthy of serious consideration. 


The Regulation of International Exhibitions. 


Ir is a matter of considerable satisfaction that an 
attempt is at last being made to regulate. inter- 
national exhibitions by diplomatic action. The 
holding of such exhibitions at frequent intervals, 
as engineers and manufacturers already know to 


| 








their cost, has placed a heavy burden upon those 
who take part in them. The fact that too many 
world exhibitions impose a large unremunerative 
financial charge on the participants has been felt 
for a long time past not only in the United Kingdom, 
but also on the European Continent, particularly 
in France and Germany, where the lack of any 
system in the preparation of schemes for inter- 
national exhibitions on a large scale meets with 
general censure. It may cause surprise when we 
state that unoflicial steps have been taken for so 
long a period as five years to bring about some altera- 
tions in this respect by the formation of national 
organisations in France, Germany, Belgium, Holland, 
Austria-Hungary, Italy, Denmark, and Switzerland. 
These organisations assumed the form of permanent 
committees, which were subsequently combined in 
the sense of an international federation, although 
it would seem that the United Kingdom was not a 
constituent. The first step towards the systematic 
control of world displays was apparently taken in 
Paris in November, 1907, when the Comité Per- 
manent d’ Expositions, at its first conference, adopted 
a resolution expressing the opinion that it was 
desirable to obtain international regulation of certain 
questions relating to exhibitions. Subsequently the 
Standing Exhibition Committee for German industry, 
to which the most important members of German 
industries belong, brought the French resolution under 
the notice of the German Government, and at the 
same time suggested that the latter should invite 
the Governments of other countries interested to 
appoint representatives to attend a conference and 
discuss the problem. 

The International Federation of Exhibition Com- 
mittees met in Brussels in 1908, when M. Francotti, 
formerly Belgian Minister of Commerce, stated that 
the time had arrived to effect an improvement in 
international exhibitions. During the course of 
the proceedings it was possible for the representatives 


of the German Committee to announce that, in view | 


of the importance of the question, the Government 
of Germany had decided to invite the countries 
concerned to a joint diplomatic conference to be held 
in the spring of 1910, at which it was hoped to ascertain 
if an international understanding could be concluded. 
In order, however, to be able also to take into con- 
sideration the experience and results of the large 
international displays at Brussels and Turin, the con- 
ference was postponed until the present year, and 
was opened on October 8th by an address of wel- 


come delivered by the German Foreign Minister. | 


The Governments represented are those of Great 
Britain, the United States, Japan, France, Belgium, 
Denmark, Holland, Italy, Austria-Hungary, Russia, 
Spain, Sweden, and Switzerland. The German 
Foreign Minister, who remarked that his country 
took the initiative in the matter of a diplomatic 
conference as a neutral State, seeing that the 
country has hitherto not organised international 
exhibitions, stated that the increasing frequency of 
these displays had caused a certain weariness of 
exhibitions to prevail in industrial circles, and hence 
it would be for the conference to see whether it 
would not be possible to devise international rules 
which would prevent the too rapid sequence of 
exhibitions. It is admitted that the question at 
issue is a difficult problem, but it is considered that 
it will be of great advantage to all parties con- 
cerned if a compromise which will satisfy the varied 
interests can be found. 

The deliberations of the conference, whose sittings 
are being held in private, are expected to extend over 
several weeks, and as no communications are to be 
made to the newspapers, it is probable that the results 
will only be available when the official reports are 
published. It is, however, known that, apart from 
the endeavours to be made to secure the refutation 
of international exhibitions, various other questions 
relating to such displays are to receive consideration. 
Among these may be mentioned the classification of 
exhibitions, the treatment of exhibits by the Custom 
House authorities, the transport of goods by railway, 
the organisation of the jury and the allocation of 
awards, which have become so abundant that they 
can be regarded as of little, if any, indication of dis- 
tinction. The questions of copyright and rights of 
inventors are also somewhat delicate matters for the 
conference to deal with, as they are closely related 
to the respective domestic legislation of the various 
countries. Nevertheless, if the conference should 
result in the conclusion of a satisfactory means 
for the avoidance of too many exhibitions, we do 
not hesitate to say that it would be hailed as a relief 
by manufacturers the whole world over. 








SINGLE-PHASE RAILWAYS. 
No. XV.* 


ANOTHER interesting example of the use of single- 
phase current for working trains underground is to 
be found in the St. Clair Tunnel, under the St. Clair 
River, between Port Huron, Mich., and Sarnia, Ont., 
on the Grand Trunk Railway. As in the case of the 
Hoosac Tunnel, a desire to increase the traffic was the 
primary object in electrifying the line. Steam 
locomotives could scarcely reach the summits of the 
gradients at the ends of the tunnel when hauling 
a 700-ton train. But the single-phase locomotives 
are capable of hauling a 1000-ton train up the 2 per 
cent. gradients at 10 miles per hour. Moreover, 
they have afforded a means of overcoming the difficu!- 
ties previously experienced in connection with the 
ventilation of the tunnel. Electrification was the 
logical solution of the problem. Fig. 111 is a map 
showing the course of the St. Clair Tunnel. A profile 
of the tunnel is shown in the lower part of this illus- 
tration. The St. Clair River is deep at Port Huron, 
and the level portion of the tunnel is 100ft. below 
the level of the yards; hence the necessity for a 
portion of line being laid on a 2 per cent. gradient. 
The level portion of the tunnel connecting the two 
gradients is a third of a mile long. 

Various attempts were made to ventilate the tunne! 
when the line was worked by steam by artificial means, 
but none of them were successful. The double lines 
on the gradients merge into single tracks just outside 
the tunnel at both ends. The shell of the tunnel is 
20ft. in diameter, and is made up of cast iron 
rings composed of thirteen segments 18in. wide. 
There are some four thousand of these rings in 
the tunnel shell, Steam service was commenced 
in 1890, prior to which time the connecting link 
between the American and Canadian Grand Trunk 
systems was a ferry car. Heavy engine’ specially 
built ior the tunnel service used to haul the trains 
through the tunnel, and they were fired with hard 
coal. This eliminated smoke, but not the gases of 
combustion nor the exhaust steam. The time 
required to traverse the tunnel was about four minutes. 
Although the trip was anything but enjoyable, it 
| was not necessarily dangerous. 
| The power station is situated on the Port Huron 

bank of the St. Clair River at a point almost directly 

| over the tunnel. It contains two 1250-kilowatt, 
| three - phase, 25-cycle, 3300-volt turbo - generators. 
| Either of these is capable of handling the maximum 
| demand on the station. Just outside the power 
| station there is a vertical shaft which leads to the 
|tunnel. A reinforced duct has been built in this 
|shaft. All the feeders pass from this duct through 
|holes into the tunnel. The overhead wiring is 
| divided into sections, but normally the wires are con- 
tinuous from the Port Huron yards through the tunnel 
| to the Sarnia yards, a distance of 3.7 miles. In the 
| yards a single catenary system is used. The support- 
ing bridges are 250ft. apart. In the open the contact 
| wire is 22ft. above the track. A modified catenary 
| system is employed in the tunnel. There are two 
parallel catenary wires and two parallel contact 
wires. The former are supported on parallel insu- 
lators spaced at intervals of 12ft. The supporting 
cables carry the double droppers, which are also 
spaced at a distance of 12ft., but situated 3ft. from 
the middle of the catenary span. The clearance 
between the supporting cables and the shell of the 
tunnel is 3 in. 

The contact wires are 6in. below the supporting 
cable, giving a minimum clearance of 15ft. 5in. between 
the overhead conductors and the rail. Owing to the 
fact that the tunnel is damp, some doubt existed in 
the minds of the engineers as to the advisability 
of adopting a pressure of 3300 volts on the contact 
wire, and especially as this is only a few inches distant 
from the shell of the tunnel. Experience, however, 
has shown these fears to be groundless. One of the 
locomotives as used on the St. Clair Tunnel Railway 
is shown in Fig. 112. The locomotives weigh 66 tons 
each, and they are generally used in pairs. ‘Two 
locomotives are able to draw a 1000-ton train through 
the tunnel and up the 2 per cent. gradient, the draw- 
bar pull being 50,000 Ib. The approaches to the 
gradients are level, and are about 4000ft. long. 
Each 2 per cent. gradient is about one mile long, and a 
one-tenth per cent. gradient at the middle of the 
tunnel is one-third of a mile long. Should it become 
necessary to stop the trains on the 2 per cent. gradient 
the locomotives can accelerate the train up to II 
miles per hour. The maximum safe speed of tho 
locomotive is 30 miles per hour. 

Each locomotive has three pairs of driving wheels, 
which are 62in. in diameter. The driving equipment 
consists of three 250 horse-power single-phase motors 
geared to the three driving axles. These motors 
are of the ten-pole compensated type, and are de- 
signed to operate at a normal pressure of 235 volts 
and at a periodicity of 25 cycles per second. The 
motors are connected in parallel, and are so arranged 
that one or two machines can be disconnected if 
desired. Forced ventilation is used, and the blower 
which supplies the air under pressure also serves for 
the main auto-transformer. With forced ventilation 
the continuous rating of the motors is 750 ampéres at: 
235 volts. Under these conditions two locomotives 











* No. XIV. appeared September 27th, 
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can pull a 2500-ton train at a constant speed of 15} 
miles per hour for any desired length of time on a 
straight level track. ; 

Upon completion each locomotive underwent a 
thorough «test on the Interworks Railway at 
Rast Pittsburg By means of a dynamometer 
the draw-bar pull exerted under various con- 
conditions was accurately measured. By setting the 


’ 


would cause the circuit breaker to open and to remain 
open until the earth connection had been re-esta- 
blished. As we have explained above, there are 
three groups of contactors on each locomotive, two 
of which control the voltage supplied to the motors, 
whilst the third group serves for reversing the motors. 

Each set of main contactors consists of ten electro- 
magnetically operated switches, and the function of 
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Fig. 11—THE ST. 


brakes on the train and keeping the locomotive 
brakes released a draw-bar pull of 45,000 lb. was 
obtained repeatedly by a single locomotive on clean, 
dry rails without sand. Tests were also made to 
ascertain the ability of the locomotive to start and 
accelerate trains of various weights and to find the 
capacity of the motors in continuous service. All 
the tests gave very satisfactory results. It should 
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CLAIR TUNNEL 


these is to connect the motors to the various tappings 
on the auto-transformer. There are four reversing 
contactors to each motor, so that in all there are 
twelve reversing contactors. A master controller 
is fixed at each end of the locomotive, and each has 
two interlocking handles—one for ordinary control 
purposes and the other for reversing. The master 
controller operates the various contactors by current 
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Fig. 12—SINGLE PHASE LOCOMOTIVE—ST. CLAIR TUNNEL RAILROAD 


he mentioned that these tests were made in 1908°and 
it is probable that even better results could be | 
obtained with more modern equipment. Fig. 113 | 
shows the results of a test made on a locomotive | 
designated No. 1305, accelerating a trailing load of 
500 tons on a slight gradient on the Interworks Rail- 
way. It should be explained that the upper set of 
curves show the line kilowatts, line volts, and line 
ampéres, whilst the lower curves show the motor 
ampéres, motor kilowatts, motor volts, draw-bar pull, 
and speed. The gear ratio is 16:85, the diameter 
of the wheels 62in., weight of locomotive and cars 
565.7 tons, length of run 1628 miles, maximum speed 
16.5 miles per hour. The curve shows how a high | 
initial acceleration can be obtained with compara- 
tively low consumption of power. 

As the test run from whieh these curves were 
derived was made on an up gradient there was prac- 
tically no coasting, hence the watt-hours per ton-mile 
are somewhat high. The results of a test made in 
actual service with two locomotives drawing a 900- 
ton train through the tunnel are shown in Fig. 114. 
lhe motor ampéres, motor kilowatts, and motor 
volts have been plotted and direct comparison of the 
curves can be made with reference to the conditions 
48 given on the profile. 

In addition to the motors the electrical equipment 
ht each locomotive consists of a 3300-volt trans- 
former, three preventive coils, a line relay, three | 
sroups of contactor switches, two master controllers, | 
two small storage batteries, and a small motor | 
senerator set. The transformer is connected to the | 
current collector by means of a high-tension cable and | 
the current passes through an oil circuit breaker | 
provided with a no-voltage release protective relay. | 
miro & locomotive leave the rails and the frame | 
?ecome more or less insulated from earth this relay | 











from the 20-volt storage battery, and has seventeen 
running notches and three so-called switching notches. 
The latter are only used for running the locomotives 
without load at slow speed, as when passing over 
points in the yards. The circuit breakers are set 
to open when the low-tension current taken by the 
motors exceeds 4500 ampéres. Press buttons are 





Fig. 13-—ACCELERATION TESTS OF LOCOMOTIVE 


provided for operating the pneumatic bell ringer, 
pneumatic sanding gear, the re-setting device of the 
circuit breaker, and the current collector. Foot 
pedals are also placed within easy reach of the driver’s 
foot, which also serve to operate the bell and sanding 
gear. Two or more locomotives may be operated 


. tion. 


the Westinghouse Company’s standard type, and 
there is an independent valve at each end of the loco- 
motive. 

The open cut of the American approach to the 
tunnel comprises some ten acres of land. This area 
drains towards the entrance to the tunnel, at which 
point a pumping station has been built. The pump- 
ing equipment consists of two motor-driven centri- 
fugal pumps, each having a capacity of 4000 gallons 
of water per minute. There is also a motor-driven 
centrifugal pump having a capacity of 150 gallons 
per minute. A similar pumping plant is situated at 
the Canadian entrance, but as the area of the open cut 
at this end is somewhat greater than that at the oppo- 
site end each pump in this station has a capacity of 
5500 gallons per minute. The tunnel is kept clear of 
water by two motor-driven centrifugal pumps, each 
of which has a capacity of 100 gallons per minute. 
These pumps are situated in the tunnel at the foot 
of the Canadian gradient and discharge into a well 





Fig. 14€—ACCELERATION TESTS OF 


LOCOMOTIVE 


at the Canadian entrance to the tunnel. A system 
of block signalling is used within the tunnel. The 
main contractors for the work were the American 
Westinghouse Company. 








AMERICAN RAILWAY ACCIDENTS. 


WHILE we continue to receive from the Inter-State 
Commerce Commission the quarterly bulletins as to rail- 
way accidents in the United States, we have ceased to 
publish them as we consider the desired end can be met 
by giving the annual figures, as was done in the issue of 
February 16th last. 

We must, however, observe that the bulletin for the 
three months ending March 31st last remarked that the 
total number of collisions and derailments in the quarter 
under review was 3903—1674 collisions and 2229 derail- 
ments—of which 268 collisions and 268 derailments affected 
passenger trains. The damage to cars, engines, and road- 
way by these accidents amounted to 3,368,125 dols. The 
quarter records the largest number of casualties and the 
greatest amount of financial loss since the quarter ended 
September 30th, 1907. Attention is specially directed to 
the two items, defects of roadway and defects of equip- 
ment, which together caused nearly 75 per cent. of the 
total number of derailments for the quarter. 

Changes were introduced in the reports as from the 
beginning of the new fiscal year on July Ist. 1911. This 
was in consequence of the Accident Law of May 6th, 1910. 
No longer is a table given of the prominent train accidents, 
but instead there is a summary of the reports of those 
mishaps investigated by the Commission in accordance 
with the new law. 








Tue New South Wales Chief Commissioner of Railways, 
on being pressed for an improved train service, said that 
the electrification of the railways was under considera- 
The Commissioner is of opinion that of all the sub- 
urban lines the North Shore will be taken in hand first. 
It is, however, the intention to electrify the whole of the 
Northern line as far as Newcastle. Presumably no definite 
plans will be arranged until experience has been gained 
with regard to the selection of the tenders, system of trac- 


| tion to be adopted, &c., in connection with the Melbourne 


scheme. 


In connection with the annual meeting of the British 
Commercial Gas Association, which opened at Manchester 
on Tuesday October 8th, Professor Vivian B. Lewes 
delivered a lecture on ‘“‘ The Hygienic Aspects of Gas for 
Heating and Lighting.” Professor Lewes said he had no 
desire to make any invidious remarks with regard to 
electric lighting. There was no doubt as to its convenience 
and decorative value in houses built with proper regard 
to ventilation in which lofty rooms, ceiling ventilators, 
and Tobin tubes amply safeguarded the health of the 
inhabitants; but he strongly protested against the methods 
of the electrician who attempted to displace gas as an 
illuminant in the homes of the larger proportion—where 
small rooms devoid of any scheme of ventilation other than 
those provided by the fireplace and jerry builders are the 
rule—by false statements as to the dangers of gas, which 
under such conditions is an invaluable engine of ventila- 
tion. He claimed that coal gas as now used in the incan- 
descent burner and modern gas fire was by far the most 
hygienic illuminating and heating agent for rich and poor 
alike, and that the dwelling-house, school and workshop 
were all rendered more healthy by its action. The change 
that had taken place in the atmosphere of large towns 
during the past ten years, the lessening of smoke, the rarity 
of bad fogs, and the increase in the hours during which the 
sky could be seen, bore eloquent testimony to the work 
already done by the partial displacement of the coal fire 
by the gas stove in helping to rid the country of the smoke 





as one unit from any controller. The air brake is of 


curse, 
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VAUGHAN PENDRED. 


VAUGHAN PENDRED was an Irishman. He belonged 
to an old, a proud, and, since it was Irish, a poor 
family. His father was a classical scholar of some 
note in his time, and his mother a very highly edu- 
cated woman. The family which consisted, besides 
the parents, of four brothers, of which Vaughan was 
the eldest, and one sister, lived at Barraderry, the 
family estate in the County Wicklow. There was 
very little opportunity in Ireland, in those days, for 
getting instruction, and we believe we are right in 
saying that Vaughan Pendred never went to school 
in his life. His education was acquired at home and 
mainly by his own insatiable love for reading. He 
was well grounded in Latin by his father, and in 
French by his mother, whilst mastery of the Eng- 
lish language came to him naturally. He had 
a very active mind and a remarkable memory. 
Everything he heard, everything he saw, suggested 
questions to him, and he did not rest satisfied with- 
out answers. Indeed, it may be said that in many 
cases he saw difficulties which no one else saw, for whilst 
they were satisfied with “ text-book ”’ answers, he was 
not. A favourite expression of his was a “clear 
ceoncept.”” It he could not get a 
clear concept of a subject he did 
not rest content. This may have 
been due to his small knowledge of, 
and smaller sympathy with, ad- 
vanced mathematics. It was not 
sufficient for him that certain 
mathematical operations gave cer- 
tain answers. He wanted to under- 
stand, to see in his mind, why the 


answers were given. This con- 
tinual search for clear concepts 
resulted in his own mind being 


peculiarly lucid on every subject 
it had mastered. If he could not 
see anything plainly he said so, 
and endeavoured, either to arouse 
doubts in the minds of others, or 
to allay his own. 

His success in engineering was 
gained in the face of prodigious 
difficulties and by sheer predestina- 
tion and pertinacity. He was an 
engineer from his cradle. One of 
his brothers, Hamilton Pendred, 
who died many years ago, had the 
same bent of mind. In an empty 
room in the old Irish country 
house they studied together such 
books on the steam engine as they 
could get sixty years ago, and they 
made models. They had none of 
the appliances that are found in the 
modern amateurs’ workshops. 
Everything had to be built up from 
brass, iron, or tin tubes and sheets 
with the crudest tools. The re- 
source they both learnt thereby 
stood them in after years in good 
stead. They were both keen in- 
ventors and were always reducing 
their inventions to brass and iron. 
Hamilton worked at steam pump 
valve gears, making his models 
with no lathe but a watchmaker’s 
turn. Vaughan Pendred had a 
simple little lathe without a slide 
rest. Even when he could have 
fitted up his workshop with all he 
wanted he preferred the methods 
of his boyhood and only employed 
the simplest tools ; the little lathe, a screw plate, a few 
files, and one or two chucks were the most important 
of them. He never made models for show; they 
were always for use, always to demonstrate an idea. 
At one time he interested himself deeply in single- 
acting high-speed engines, and an excellent model of 
one is in our possession. His design was like a modern 
Stumpf engine, save that it was single-acting. A little 
piston valve admitted steam to the top of the cylinder, 
andaring of exhaust ports overrun by the main piston, 
allowed it to escape. The remaining steam was com- 
pressed by the returning piston to boiler pres- 
sure the clearance space being made of the proper 
size. It was thought that the loss due to clearance 
would be thereby removed. The engine ran silently 
on account of the constant pressure in one direction 
on the crank pin and bearings. The advent of electric 
lighting excited all Vaughan Pendred’s inventiveness. 
The problem of designing mechanism which would 
strike the are and then maintain the carbons at a 
constant distance apart fascinated him. Here it 
was no case of models, but full-sized mechanism. 
He made several lamps himself, buying the clock- 
work. One or two were also made by other people. 
Some were used for many years at Swain’s works 
for photo-engraving. They worked perfectly. It 
is as well to mention that with one exception, Vaughan 
Pendred never sold an invention and never worked 
one himself. He felt that his position on THE 
ENGINEER made it undesirable. The only exception | 
was the Nozzle boiler, invented when he was quite a | 
The boiler was of the vertical type | 


young man. 


with a rectangular fire-box. Water tubes crossed the 
box in both directions with a slight inclination. Across 
the higher ends extended a trough, with partitions, 
directed upwards ; across the lower ends ran a similar 
trough pointing downwards. The troughs, or nozzles, 
assisted circulation and very good evaporative results 
were attained. 

Vaughan Pendred was born in 1836, and in 1862 
he married Marian Loughnan, of Crohill in the county 
Kilkenny, and shortly afterwards came to England 
to make his way as an engineer. He succeeded in 
obtaining a position with a little firm in Covan, 
Staffordshire, which made traction engines and 
agricultural machinery. He stayed there for a short 


time, picking up valuable experience, but his taste 


led him towards a literary life. For years, almost 
since he had been a boy, he had been a constant writer 
of letters to the technical papers, THE ENGINEER, 
which had been founded in 1856, amongst them. 
His letters attracted the attention of Passmore 
Edwards who then owned the Mechanics’ Magazine, 
and an editor being required, he was invited to fill 
the position. But he remained with that paper barely 
two years, for his articles in it appealed to Zerah 
Colburn, the editor of THE ENGINEER at that time, 
and when Colburn left in 1865 Mr. Edward Healey, 
the founder of the paper, who had _ recognised 





VAUGHAN PENDRED 


his merits, offered Vaughan Pendred, then about 
twenty-nine years of age, the editorship. He accepted 
it willingly, and from that time till 1905, about forty 
years, when hé retired, he devoted himself entirely 
to this paper. The history of his life from that time 
is the history of THE ENGINEER. Of the position to 
which he brought these editorial columns, it would be 
unbecoming in us to speak. His life’s work is to be 
found in our volumes. One remarkable innovation in- 
troduced by him must, however, be recalled. The engi- 
neering journals of that time relied on patent specifi- 


| cations for subjects for illustration. Vaughan Pendred 


held that the current practice of the day should be 
represented and, in the face of some difficulties, 
he persuaded manufacturing engineers to allow 
him to publish drawings of their engines, ma- 
chine tools, &c. The utility of THE ENGINEER was 
thereby enormously increased. Pursuing the same 
idea he went a step further, and began the publication 
of the working drawings on tracing paper which were 
for some time a notable feature of THE ENGINEER. 
This was long before the days of blue prints, and the 


| success of the tracings was unbounded and complete, 


but they had, ultimately, to be abandoned very 
largely because of the extraordinary precautions that 
had to be taken to prevent spontaneous combustion 


of the large piles of paper rendered transparent by | 


a special preparation in which wax and other hydro- 
carbons played an important part. 

Of Vaughan Pendred, as a man, we cannot speak, 
at this moment, without emotion. He went through 
the world making friends both in his business and 


in his private life. He was beloved in his office as 
he was beloved at home, and amongst the poor of 
Streatham there will be many to-day poorer in heart 
and in pocket by his loss. His charity was the 
charity inspired by the love of his fellow-men, and 
was marked by constant little acts of kindness 
The records of it are written only in the hearts of 
the recipients, for his left hand never knew what his 
right hand did. But he had besides unbounded 
good nature, an unfailing source of good humour 
and even as an old man he drew young people 6 


| him by entering into their amusements and brighten- 


ing them by the wit and humour that were native to him, 

He was a member of the Iron and Steel Institute 
and of the Society of Engineers for many years, 
and an honorary member of the Cleveland Institute 
of Engineers. A few years ago he was invited to 
become a member of the Institution of Mechanica] 
Engineers, for which he was engaged in writine a 
paper on Steam—a subject in which he took the dee est 
interest—at the time his illness made further work 
almost impossible. At the meetings of all 
bodies he was a well-known figure, whilst during the 
most active part of his life he was a constant visitor 
to the Royal Agricultural Society’s and to the Smith- 
field Club shows, where he knew everybody. 

His interest in everything connected with traction 
by land and sea is well known, 
and he enjoyed the friendship and 
esteem of all the greatest of our 
locomotive superintendents and 
marine engine builders. He knew 
all the great naval constructors well, 
and one of his deepest friendships 
was that with the late Sir William 
Anderson, of Woolwich. On rail- 
way subjects he wrote at his best. 
His style was terse and energetic, 
and marked throughout by clear- 
ness of vision and sound common- 
sense. Most of his early friends had, 
like himself, risen to the high posi- 
tions they enjoyed with but little 
technical education, and as a 
consequence he held always and 
consistently that the school could 
not take the place of the workshop, 
and that experience was the finest 
master. But he had no prejudices 
against the schools, and took care 
that his three sons had all the 
advantages that education could 
give them. 

It may interest some to know 
that he was an imaginative writer 
of no little power, though with the 
exception of a book written for 
his children and kept for many 
years in his drawer, he never pub- 
lished any works of that kind. The 
only other book bearing his name 
is one on the locomotive, which 
he wrote a few years ago after 
his retirement. 

He contributed very few papers 
to learned societies, all his time 
and energies being devoted to 
THE ENGINEER. Only one need be 
recalled ; it is entitled ‘‘ On the 
Adhesion of Locomotive Engines 
and Certain Expedients for In- 
creasing or Supplementing that 
Function.” It was read before the 
Society of Engineers in November, 
1865, and attracted no __ little 
attention at the time. It was a 
remarkable production for a man 
not thirty years of age, and with 
no more technical training than he had been able 
to acquire by observation and reading. In this 
connection we may remark that some years later 
Vaughan Pendred was elected president of the 
Society before which it was read. 

There is very little more to be said, but amongst 
his papers were found the first few sheets of some 
memoirs, which he had begun to write in his 
leisure time. They will at least interest the elders 
amongst our readers, and we do not hesitate to print 
them just as he left them. They were begun before his 
illness, which lasted more than a year and ended fatally 
on the 12th inst., made work difficult to him, and they 
end abruptly, but such as they are, and without the 
revision that he would have given them, they will be 
read by all who loved him, and few who knew him did 
not. with something more than interest. 


these 


REMINISCENCES OF AN OLD ENGINEER. 

Ir is certain that during the last half-century 
the arts and sciences made greater advances than 
they did during the many thousands of years which 
preceded the latter half of the eighteenth century. 
The world is more indebted for material progress 
to the engineer than it is to any other agent. It so 
happened that during more than forty-five years of 
active life I have had great opportunities of becoming 
acquainted with the inventions, and in many instances 
their inventers, that have changed the face of the 
earth. I have numbered among my friends men 
whose reputation, still world-wide, survives them. 
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I have been able to take part in the work of others, 
work full of interest, work for which the world is to-day 
the better, and I have had special facilities for watch- 
ing the march of improvement in some of the principal 
departments of mechanical engineering. Recently 
I have been assured that some of my reminiscences 
are worth placing on record. It is possible that this 
may be true. I am the more willing to take up my 
pen, that I hold some views concerning the way in 
which developments have taken place which, while 
they are the result of personal observation, are 
opposed to much that is urged on the nation at the 
present day by those who hold that without so-called 
technical education no forward step is possible. 
I do not hesitate to say that in what follows I shall 
attempt to show that science teaching has had little 
or nothing to do with the introduction of improve- 
ments in engineering and manufactures which have, 
in effect, revolutionised the conditions of life among 
civilised nations. I am in no way opposed to tech- 
nical education. Its utility may be very great. 
But [ am opposed to the view that it is the be-all and 
end-all, the last word, in fact, of civilisation—a mill 
competent to make engineers, chemists, manufac- 
turers out of any crude mental material thrown 
into it. 

min what follows I do not propose to follow any 
definite system; and this the rather because it 
would be impossible to cover the whole ground 
within a reasonable space. Besides, are not “‘ reminis- 
cences ’’ in their very nature wandering, discursive 
bubbles floating down the stream of time, rather than 
boats laden with accurate recollections ? The reminis- 
cence is now and then a vague memory at first. With 
reflection, and it may be the help of a note-book 
or a diary, it assumes shape and definiteness. If 
only my readers will not expect too much from a man 
who has passed the allotted span of life, they will not, 
I hope, be disappointed. 

[ think I inherited a love of mechanics from my 
father, who was in no sense an engineer, but just a 
country gentleman who had distinguished himself 
at Trinity College, Dublin, as a peculiarly fine Greek 
scholar. My first acquaintance in any practical way 
with mechanism consisted in watching my father 
clean a grandfather’s clock. This was done every 
year about the same time, and was watched with 
utmost interest by me, a child at most of six or eight. 
I am not writing the story of my life, so I shall say 
nothing of the way in which the knowledge I then 
picked up of wheels and pinions and mechanical 
movements stood me in good stead subsequently. 

Another effort of memory brings up the Dublin 
and Kingstown Railway, and I can just faintly recall 
the locomotives with vertical cylinders and bell-crank 
levers which worked that line for a short time. 
Somejyears afterwards I saw a good deal of the line, 
which was by no means without interest. It was 
the first constructed in Ireland. It was about six 
miles long and connected Kingstown with Dublin. 
It was opened, [ think, in 1834. It ran along the sea 
shore, and was almost on a dead level, without cuttings 
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or embankments. It was protected for about three 
miles near the Kingstown end by a very massive sea 
wall, the section of which is given roughly in the 
annexed diagram. 

The portion marked A was constructed of great 
blocks of squared granite, and that marked B had 
the upper course, also of granite blocks, secured to 
the lower courses by 1}in. vertical iron bars cemented 
in, I have seen these stones turned out of their seats 
in a gale and dropped on the permanent way by the 
sheer force of the water, which thundered up the 


berm, and rising 20ft. or 30ft. above A, fell with a 


crash on B. The original line was laid to 


dit. 83in. gauge, and was for many years the only line | 


in Ireland laid to that gauge. Long afterwards it 
Was converted to the 5ft. 3in. gauge, and became part 
# the Dublin, Wicklow, and Wexford Railway. 
After the days of my childhood I saw nothing 
of it until the years 1852 and 1853, when it was pros- 
pering exceedingly. I believe that there was a 
stipulation in the Act that any money earned in excess 
ot a dividend of 10 per cent. must be spent on the line. 
A new and handsome terminus was built at Kings- 
town in this way. At the time of which I write the 
trains were worked by very pretty tank engines by 
Forrester. They had outside cylinders, outside 
cranks, and gab gear. The reversing lever was at 
the left-hand side. The sector had only three notches, 
one for going ahead, one for going backwards, and one 
in the middle when the gabs were out. They were all 
painted green, with one exception. 





for the use of the late Queen and Prince Albert 
when they visited Ireland, which they did when the 
Dublin Exhibition was opened in 1853. This was, 
I fancy, the first suburban line ever made. It served 
a beautiful district on the southern shore of Dublin 
Bay, and was much used by business men. I very 
much wish that some of the younger readers of THE 
ENGINEER could see the rolling stock. The coaches 
were four-wheeled, and weighed 6 or 8 tons. The 
axle-boxes had no keeps under them, and were quite 
open to dust, but they always seemed to me cool. 
The third-class coaches were mere pens, without glass 
windows. The first-class coaches were very com- 
fortable, and the same thing may be said of the 
second class. Jn the summer open-sided second-class 
carriages were very popular. Usually a train ran 
every half-hour from each end. The run occupied 
about twenty minutes. There were no signals in 
the modern sense of the word. There was only one 
slight curve, and the drivers could always see a train 
in front of them. I do not think there ever was a 
collision or a derailment attended with loss of life. 
The tickets were printed on slips of paper much like 
those now in use on some of the Tubes. The coaches 
had central buffers. At the back of each buffer 
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was a cross-bar, which could turn round on the buffer 
rod. The ends of these bars were fastened together 
with chains, as in the diagram. 

The engines had brakes only on the trailing wheels 
under the tank. At the back of the tank was a lever, 
which by a bell crank lifted two round pins, which 
dropped through double eyes fixed to the buffer beam 
of the engine. When the engine backed on to a train 
the fireman on the footplate lifted the pins out of the 
eyes. A porter then put the rings on the ends of the 
chains before mentioned between the eyes. The fire- 
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man dropped the pins through, and the engine was 
coupled to the train. There was a _ turntable in 
Dublin and another in Kingstown. When a train 
arrived the fireman pulled over his levers, lifted the 
pins out of the eyes, and the engine was free to turn 
on the turntable. A good deal of time was saved 
in this way. The engines were always kept in beauti- 
| ful order. They were all named and slightly different 
in design. One of the largest was the Jupiter. It 
| had an iron fire-box, which lasted twenty years. 
I have a piece of one of the driving wheel spokes, 
which was given to me several years ago when 
the engine went to the scrap heap by the loco- 
motive superintendent of the line. The working 
| pressure was, if I remember right, 501lb.; the fue! 
coke. There were no steam gauges in those days, 
| but the firemen could tell to a trifle what steam they 
| had by lifting the end of the safety valve lever. 
| There were no ashpans. The rule was to run with the 
safety valve just showing a white feather. The 
| weight of a train was, I should think, from 30 to 50 


tons ; that of the engines about 12 tons. My younger 
readers may smile at a toy line such as this was by 
comparison with modern railways ; but they will do 
well to remember that the true standard of excellence 
in mechanism is capacity for doing what is wanted at 
the smallest possible cost. The Dublin and Kings- 
town Railway fulfilled this condition perfectly for 
many years. It was the pioneer railway in Ireland, 
and not the least important of its duties was the con- 





This was an | veyance of the mails between Kingstown and Dublin 


engine named ‘‘ Comet,” which had Stephenson link | and vice versd. I say without fear of contradiction 


motion. It was painted blue, with the Royal Arms on 
the driving wheel splasher, and was specially intended 


| that no one connected with its construction or working 
‘had received any technical education whatever 


outside what is to be acquired by actual practice in 
the field or the workshop. i 

As our family lived in Dalkey during the years 
1852 and 1853 I had excellent opportunities for seeing 
the working of the atmospheric railway, about 1} 
mile long, which linked Kingstown with Dalkey— 
a fairly fashionable watering-place on Dublin Bay. 
The atmospheric railway has been so often described 
that I need not go into minute particulars here. 
The Dalkey and Kingstown Railway was a single 
line, rather crooked and rising the whole way from 
Kingstown to Dalkey. Between the rails was laid 
@ cast iron pipe 1l5in. in diameter. There was a 
slot in the top, with two cheeks which made a kind 
of groove. The slot was closed by a leather strap 
about a mile long, to which were riveted inside and 
out short pieces of iron plate. In the tube ran two 
pistons on the same rod, packed with cup leathers. 
A coulter passed up through the slot, and was fastened 
under a coach by the upper end, while the lower was 
fixed to the piston-rod, which was provided with 
small wheels which lifted the leather valve when 
in advance of the coulter and dropped it down 
behind when it had passed. A few hundred feet out 
of the Dalkey terminus was a hinged valve which 
stopped the end of the tube. From the left-hand side 
of the traction tube a branch went into the engine- 
house. The train always ran back to Kingstown 
by gravity, the piston being swung out of the way 
by a lever, and fastened up by a catch under the 
coach. At the Kingstown end the train ran beyond 
the end of the tube and, the pistons being dropped 
into place, the train was pushed forward down a 
slight incline by a couple of porters, until the pistons 
entered the tube. There was a rather peculiarly 
arranged valve which shut off the pistons from the 
traction tube until the partial vacuum had been 
created. Then the valve was withdrawn, and the 
pressure of the atmosphere drove the pistons toward 
Dalkey, and with them the train. It usually consisted 
of two four-wheeled coaches and weighed about 
18 tons. The terminus at Dalkey was a wooden 
structure with the end abutting on the high road. 
There were no stop blocks, and the train has been 
known to run right through the terminus and out on 
the high road. On the whole, the service was very 
regular. On Sundays, however, an extra coach was 
put on, and unless the vacuum was very good—16in. 
or so—the train would not run into the terminus. 
Indeed, it sometimes stopped with the piston still 
in the tube. As the line was in a cutting, the pas- 
sengers had then to walk along the permanent way 
to the end, and the third-class passengers were 
always asked “ to push her a bit,” which they always 
did. 
| The pumping engine was, I think, by Fairbairn. 
| There were two vertical cylinders, one being the engine 
}and the other the air pump. The crank shaft was 
overhead, with a heavy fly-wheel between the 
cylinders. The cross heads were guided by parallel 
motions. There was a cooling pond beside the engine- 
house. Steam was supplied by two big Cornish 
boilers. The staff consisted of an engineman and 
a stoker. The trains ran every half-hour in the 
morning and evening; every hour in the middle of 
the day. There was no telegraph and no signals. 
About ten minutes before the train was due to start, 
the fireman raised his dampers, and went up on the 
upper floor of the engine-room. From a window he 
could see the line for about a quarter of a mile. 
Then the engineman started the engine, a valve man 
at the end of the traction pipe lifting up the flat 
valve, and so closing the end of the tube. The 
longitudinal valve leaked a great deal. Standing 
on a bridge over the line, hissing could be heard 
several hundred feet off. The sound ran rapidly 
along the line, and was continuous until the train 
passed. We have here an admirable demonstration 
of the comparatively slow motion of air in a tube. 
The vacuum was quite good at the pumping end long 





before the barometer gauge tube was affected at 
| Kingstown. The engine was at work about one-half 
|its time. As soon as the fireman saw the train coming 
he told the engineman who was on the ground 
floor, and steam was shut off. There was a few feet 
of piping between the branch to the engine-house 
and the end stop valve, and in this compression took 
place, and pushed the flap open, so that the pistons 
never struck it. Indeed, it was always burst open 
with extreme violence, and fell on a large leather 








sack stuffed with hair to receive it. The pistons 
always came out of the tube drenched with water, 
deposited in the tube by the air as the pressure fell. 
The atmospheric railway was extremely popular. 
As I have said, the service was very regular, and was 
of infinite service to Dalkey. There are few water- 
ing-places which can compare with it for beauty. 
About this time the finishing touches were being 
given to the magnificent granite breakwater at 
Kingstown, about which I must not stop to speak. 
It was made without any of the Titans or other 
appliances considered necessary in the present-day. 
Talking of Titans reminds me of the very first crane 
which could lift 30 tons, which was designed and 
constructed by Robert Mallet. It stood on the steam- 
boat quay near the railway terminus, and may be 
there still for all that I know. I never heard of its 
being used. It was intended for the service of the 
paddle steamers which carried the mails—little boats 





resembling pretty closely the boats of the ‘‘ Sam- 
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phire ” class which made the passage between Dover 
and Calais a nightmare. There was nothing about 
these boats that weighed 15 tons, much less 30 tons. 
Some people used to call the crane ‘ Mallet’s Folly,” 
but he made it to order and got paid for it, so I do 
not see where the folly lay. It was a very fine bit 
of work with beautifully cast gearing. There were 
three speeds for different loads. It was intended to 
to be worked by four or six men. 

A great event in my life was the opening of the 
Dublin International Exhibition and the arrival of 
Queen Victoria and Prince Albert to open it in May, 
1853. If I remember right—it was fifty-five years 
ago—the Queen crossed from Holyhead in the Fairy. 
She was escorted by the Hogue, Blenheim, Black 
Eagle, and some other warships. Royalty went up 
to Dublin early in the day and the vessels of the 
fleet were thrown open to visitors. It was my first 
sight of a warship. We went on board the Blenheim. 
I was impressed by all that I saw, but the desire of 
my soul was to get into the engine-room. I can 
remember it now. Horizontal cylinders, and a 
very dark and dingy place. Then I got into the 
boiler-room, which resembled, I thought, a street 
with iron houses on each side. I suppose that 
nothing could be less like the engine-room of a 
modern warship. I think it is worth while to give 
some information here which I did not possess 
then. The Blenheim and the Hogue were both 
“74’s cut down.” They were three-deckers reduced 
to two decks, the weight saved being devoted to 
machinery and coals. They were much alike, but 
I shall speak only of the Blenheim. She was 
18lft. 2}in. between perpendiculars, 48ft. 6in. beam, 
had a mean draught of 2lft., a displacement of 
2790 tons. Her engines indicated 938 horse-power, 
and gave her a speed of 5.816 knots. She was built 
in 1849—just over sixty years ago. Let us see what 
was thought of her in the Navy. 

Some persons think that the idea of arming mer- 
chant steamers to serve as naval auxiliaries in war 
time is almost new. As a matter of fact, however, 
it is nearly as old as steam navigation. In the year 
1849 a House of Commons committee took evidence 
on the arming of merchant steamers. I give an 
extract from the evidence of Capt. Chads, R.N. He 
said that he “ had tested the capabilities of the Blen- 
heim auxiliary screw, 1747 tons and 450 horse-power 
nominal. She is a most useful vessel for every kind 
of service. Her maximum speed under steam alone 
is a good six knots. She has towed the Bellerophon 
—2000 tons—at 41 knots. Holds that merchant 
ships under sail alone could not keep company with 
a fleet. From their rig they could not keep company 
without steaming, and consequently they would soon 
run short of coal. The Blenheim can sail with a 
fleet without steam. We attach too much import- 
ance to speed and forget the guns. The French 
steamers carry 14 to 16 guns, but give up speed. 
Few of our steamers of war are fit to go alongside a 
French steamer. They have broadside armaments, 
where many of ours are only armed at bow and stern. 
Our steam sloops carry two heavy guns, a 95 ewt. 
68 lb. and an 86 ewt. 10 Ib. gun, and four broadside 
guns, 32 lb. of 40 ewt. or 45 ewt. We have only 
three real steam frigates carrying guns on the main 
deck, namely, the Odin, Sidon, and Terrible, and the 
screw vessels.”” Oh! the humour of it! Six knots. 
The French give up speed for the sake of guns.” 
At what rate did they steam? And yet, after all, 
have we not here a quite modern up-to-date con- 
troversy. Guns versus speed. We keep steadily 
moving along the same line of thought, evolving 
nothing really new. 

The day after we visited the Blenheim I went, for 
the first time in my life, to sea in a steamer. I shall 
never forget her. She was the Briton, a paddle 
steamer with a single steeple engine, and she took 
sightseers round the fleet in the harbour and for an 
hour into Dublin Bay for 2s. each. I remember a 
Dublin tug perfunctorily cleaned up for the occasion 
did the same thing for half themoney. I don’t think 
I saw anything of the fleet or the bay. I spent my time 
at the fiddly-house door, watching the engine, or 
up on the bridge, where I could see at close quarters 
thé crosshead, rising and falling in the guides. The 
piston-rod, it will be remembered, carried an A frame, 
from the point of which the connecting-rod descended 
to the crank. It was an excellent engine, a great 
improvement on the side-lever type. I remember, just 
before we started, the fireman carried up two great 
lumps of tallow, 7 Ib. or 8 lb., I suppose, in each, and 
packed one carefully on the top of the port and another 
on the starboard slide blocks in the guides. This was 
for lubrication. If the block heated the tallow would 
melt. The plan seemed to work very well. Contrast 
this with the elaborate lubricating arrangements of 
the present day. The Briton had come over from 
the Clyde for the week. I had a second trip in her 
the next day. I think I learned a great deal that 
was of use to me afterwards. I may mention here 
two points that may interest young engineers who 
are familiar with sight-feed lubricatoys and modern 
reversing gear. Cylinders were copiously lubricated 
with tallow, which was melted in an ordinary copper 
tea kettle, which stood on the cylinder cover. The 
lubricator was a cup with a tap between it and the 
cylinder cover. The cup was filled with melted 


tallow, and the engineer opened the tap when the 
piston was coming up on the vacuum, and the pressure 





of the air forced the tallow in. He was quick to 
shut the tap before the slide opened the top port to 
steam. If he failed he and anyone else standing near 
got a good drenching with hot tallow. Many large 
engines had loose excentrics for going astern, but many 
had not. I remember a ship which had a pair of 
side lever engines. It will be remembered that such 
engines invariably had a bell-crank lever to actuate 
the long D slide valves. The depending arm of the 
bell crank had a pin in it, on which rested a gab at 
the end of the excentric rod. There was a small 
lever pivoted on the excentric rod, by which the gab 
could be lifted up and the gab kept out of gear. The 
ship to which I refer had the dependent arms pro- 
longed downwards ; they continuously swung back 
and forwards like pendulums at each side of the central 
gangway between the side levers. When leaving or 
entering port, four ropes were hooked on to the end 
of thearms. Two were led forward and two aft. When 
the engines had to be reversed, half-a-dozen stokers 
were called into the engine-room, three forward and 
three aft. The engineer threw the gab out of gear, 
and the men worked the valves by hauling on the 
ropes. Watching his cranks, he gave his orders, 
‘** Haul starboard, haul port forward, haul starboard 
aft, haul port aft.” Contrast this with the device 
which is in use to this day in Clyde paddle steamers. 
One excentric is used for going ahead. A steam cylin- 
der is provided, which will work the slide valve, 
and this cylinder is in turn worked by a small hand 
lever. When the excentric rod gab is out of gear 
the engineer can handle his engine for going astern 
with the greatest facility and a minimum of labour. 
But in 1866 the lead ropes were considered very 
good practice; and they certainly answered the pur- 
pose very well. 

In the days of which I write there were, I think, 
more sensations than there are at present. One I had in 
common with many other people was the advent of 
the new Kingstown and Holyhead mail steamers, 
built for the City of Dublin Steam Packet Company. 
They were the finest boats of their kind in the world. 
They were named after the four provinces of Ireland, 
Ulster, Munster, Leinster, and Connaught. They 
were put into service, as well as I remember, in 1860. 
The Leinster was the first of them that I saw. She | 
had four funnels. In those days it was quite excep- 
tional to see two funnels ; four constituted an astound- | 
ing innovation. These ships were about 330ft. long 
and 35ft. beam. They had oscillating engines, 
cylinders 8ft. in diameter, and 7ft. stroke, making 
23 strokes per minute. They indicated about 3000 
horse-power, and made about 20 miles—not knots— 
an hour. There were eight boilers and forty-eight 
furnaces. The working pressure was 25 1b. When 
first used they were dreadfully wet forward. One 
was nearly swamped, so they were all fitted with 
long ‘“‘turtle backs.” It is a remarkable fact that, 
during the whole term of their service, not once did 
they fail to carry the mails, through stress of weather. 
The only interruptions were caused by sea fogs. 

I have anticipated a little to speak of these boats, 
and must go back to 1853, and the Dublin Interna- 
tional Exhibition. The machinery hall was ap abode | 
of bliss to me, yet what a contrast it would be if it | 
could be reconstituted now! No dynamos, no} 
turbines, no gas engines, no petrol motors, no gas 
producers. Some cotton machinery, some lathes, a 
few steam engines. The most noteworthy exhibit 
was the Fairbairn engine, used for driving the ma- 
chinery in motion. I remember it very well. I 
cannot think of its design now without a shudder, 
and yet Fairbairn stood on the very topmost rung of 
the ladder then as a designer of mill engines, and this 
was considered one of his very best. There were 
four big fluted Ionic columns, cast iron; on the top 
of these, which were some 1l5ft. high, were bolted 
plummer blocks. One pair of columns carried a shaft, 
on which was a mortice pinion some 5ft. in diameter 
—I am speaking from memory. The lay shaft was | 
carried in hangers on pillars down the hall, and was | 
fitted with belt pulleys. In the lower ends of the | 
other two columns were set vertical cylinders. The 
connecting-rods and guides went up inside the columns | 
and drove a crankshaft at the top, on which was 
keyed a big toothed fly-wheel, gearing in the mortice | 
pinions, about three to one. The finish and painting | 
and polish were very fine; but when the machinery | 
was in motion the tremor and vibration were very | 
great, as may well be imagined. 

I must make a clear jump now to 1862, the year of | 


the Great Exhibition. 
OK - + * * * * + } 
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JOHN ELIOT HODGKIN. 

WE have to announce with regret the death of | 
Mr. John Eliot Hodgkin, managing director of the | 
Pulsometer Engineering Company, Limited, of Read- 
ing, which took place at his home, Woodlands, | 
Upper Richmond-road, Putney, on the 5th inst. | 
Mr. Hodgkin was born at Tottenham on December | 
30th, 1829, and was therefore in his eighty-third year. 
He was the son of the late John and Elizabeth Hodg- 
kin, the former of whom was a conveyancing barrister 
and the latter the daughter of Luke Howard, F.R.S., | 
the father of English Meteorology. John Eliot was 
educated privately at Grove House, Tottenham, 
the school of the Society of Friends, and his engincer- 
ing career was commenced by his apprenticeship in 








| stration purposes. 


the Orwell Engineering Works of Ransomes and Sims 
of Ipswich. : 

Young Hodgkin quite carried out the ancient 
tradition of apprentices, for in 1854, when in his 
twenty-fifth year, he married Sarah Jane, the dauyhter 
of Robert Ransome, the head of the firm. Thereafter 
he migrated to Birmingham, and started as a mill- 
wright and ironfounder at Suffolk Works, Berkeley- 
street. This business having been sold to Messrs, 
May and Mountain, he went to Liverpool about the 
year 1858 and lived at West Derby, being then manag- 
ing partner with his relatives, the Howards, of 
Stratford,and of the Borax Works, Old Swan. He 
came to London in 1875, and, in conjunction with 
Mathias Neuhaus, purchased the patents of the Pulso- 
meter steam pumps, and commenced manufacturing, 
the title of the firm being Hodgkin, Neuhaus and (o, 
The business was a few years later converted into a 
limited liability undertaking and called the Pulso- 
meter Engineering Company, Limited, the works 
being at the same time removed to Nine Elms, Vaux- 
hall. Here they remained until the year 1900, when 
they were removed to their present site at Reading. 
Mr. Hodgkin continued to be managing director to 
the time of his death. 

Mr. Hodgkin was, besides being an engineer of 
considerable repute, an antiquary of no mean fame. 
He was, in fact, one of the oldest Fellows of the 
Society of Antiquaries. He was an able collector 
of historical MSS., and one volume of reports on these 
has already been issued, while the materials for a 
second ate already prepared. He was a keen and 
enthusiastic collector of nearly everything connected 
with the fine arts, and possessed a knowledge remark- 
able for the extraordinary field that it covered, this 
including books, coins, prints, manuscripts ex libris, 
early English pottery, &c. &c. These collections are 
described in his book, ‘‘ Rariora,’”’ which in the first 
volume settles conclusively the long-standing dispute 
as to the method adopted by the early printers of 
producing type. 

Mr. Hodgkin had a family of six sons and four 
daughters, seven of whom survive him. Two of the 
sons, Stanley and Ernest Hodgkin, have been con- 
nected with the Pulsometer Engineering Company, 
Limited, for many years, and are at present directors, 
as are also his son-in-law, Walter May, R.N., and 
his son Gerard Hodgkin May. 





FOUCAULT AND EDDY CURRENTS PUT TO 
SERVICE. 


THERE was demonstrated some months ago at Mount 
Vernon, which is really a suburb of New York City, a 
levitating transmitting apparatus invented by Mr. Emile 
Bachelet. Mr. Bachelet has constructed a model traffic 
line—we can hardly call it a railway—thirty-odd feet 
long, and with it he has shown how magnetic forces can 
be utilised not only to draw bodies forward at high speed, 
but how these forces can be employed to lift or levitate 
these same weghts and to hold them poised in the air 
while moving forward. 

Any electrician or any student of electrical science 
knows what a nuisance eddy and Foucault currents have 
proved to the manufacturer of dynamos, motors, electrical 
measuring instruments, the telephone, &c. So far as 
we know, Mr. Bachelet is the first investigator to evolve 
a field in which they may be helpfully employed, saving, 
of course, in such things as electric meters. 

We can better understand the working of the levitating 
transmitting apparatus if we know something of the way 
in which these strange currents react upon various metals 
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EXPERIMENT No. 1 


Brass plate din. by din. by gin. Aluminum plate din. by dip. by 


Weight about’ Ib. 

Levitated about jin. above electro- 
magnet. ° 

With 2 0z. porcelain weight on top 
of plate, levitated about jin. 
above electro-magnet. 


gin. 

Weight about { lb. 

Levitated about 24in. above elrc- 
tro-magnet. 

With steel plate Sn. by 5in., .° 
gauge B. and S. on top of plate, 
levitated about 2jin. above elev- 
tro-magnet. 

With 2} Ib. cast iron weight on top 
of plate, levitated about jin. 
above electro-magnet. 


direction and has constructed special coils for demon- 
In these demonstration coils he uses 
a single-phase alternating 60-cycle current at 220 volts, 
and 5 ampéres. By means of a synchronising interrupter 
of his invention, he is able to boost up the pressure to 
about 400 volts, and the net result of the employment 
of this auxiliary is that he claims to obtain for any specified 
initial current three times the levitating power that would 
otherwise result, and conversely, for a prescribed result 
he need consume but one-third the normal current de- 


manded. . j 
With his coils magnetic and anti-magnetic metals have 


' been levitated under different circumstances and to vary- 


ing heights. It was found that when a coil was excited 
it always attracted the magnetic metals unless aluminium 
were interposed, or the iron and steel were secured to the 
aluminium, which latter was proved to be far superior 
to all the other anti-magnetic metals tried, for the purpose 
of obtaining strong levitating effects. The results ob- 
tained are shown graphically in the accompanying cl- 
gravings. 
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‘The investigations showed that aluminium was the anti- 
magnetic metal out of all those tried which is peculiarly 
effective in checking the flow of the magnetic flux, and 
of lifting with itself weights of far greater magnitude 
than that of its own substance. In addition to this, 
when the aluminium underlay the coil—as shown in 
experiment No, 6—a reaction which was sufficient to 
levitate the excited coil itself was set up. This suggested 
the two ways in which the eddy and Foucault currents 
could be employed for purposes of levitation, viz., i.e., 
either (1) the coils should be fixed and beneath the object 
to be raised, or (2) they should be placed upon the carrier 
aud react against a permanent guideway of aluminium. 
Experiment No. 5, so far as the aluminium and the super- 
posed iron plate are concerned, gave the hint of the 
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EXPERIMENT No. 2 
Bra « plate 6in, by Gin, by gin. Aluminium plate Gin. by 6in. by 
Weight about 5} lb. sin 


sin. 

Weight about 13 Ib. 

Levitated about 2in. above electro- 
magnet. 

With cast iron weight of about 
8 Ib. on top of plate, levitated 
about gin. above electro-magnet. 


Not levitated. 


combination which is employed in the travelling vehicle 
devised by Mr. Bachelet. 

The model apparatus as it now exists in Mr. Bachelet’s 
laboratory—the engraving in the left bottom corner of 
page 414—is composed of a suspended road-bed, primarily 
for the support of the levitating coils and the tractive 
solenoids. A A A are the levitating coils, which have but 
a primary winding and contain cores of fagotted soft 
iron wire. These coils are excited in groups of eight 
by the levitated carrier as it advances, the brushes for 
this purpose being arranged at the corners of the aluminium 
foundation plate D, and pressed into contact with the 
live rail by springs, so that they really bear no weight 
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the magnets may be increased by arranging above the 
path of the car, and out of contact therewith, a metallic 
guard which will serve the double purpose of helping 
to keep the vehicle in the path of the magnetic field 
as well as of exerting an attractive force by means of 
induced magnetism. This guard or guideway is repre- 
sented in his present apparatus by the letter E. To 
just this extent the induced magnetism of the overhead 
guard makes it possible to increase the load to be trans- 
ported while adding to the stability of the line of travel 
of the carrier. 

At the present time, the apparatus consists of a single 
straight travelway, a view along part of which is shown 
in the right-hand bottom view on page 414, and the 
car, we understand, shows no tendency toward lateral 
divergence, nor does it oscillate vertically. In practice, 
the 40 lb. carrier is levitated about }in, above the magnets, 
and it travels with remarkable evenness throughout the 
run—whether moving forward or backward. Probably 
the reason why there seems to be no tendency to dip or 
to rock while in motion is because the least possible 
approach closer to the levitating magnets is very strongly 
repelled ; the nearer the aluminium body comes to the 
coils the stronger the action of repulsion. 

The converse system of levitation is shown by Mr. 
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EXPERIMENT No. 7 


Aluminium plate 44in. by 44in. by 
Steel plate 4}in. by 44in. 


| ALUMINUM | 


EXPERIMENT No. 6 


—— the experiment of revers- 
ing the position of the electro- gin. 





magnet coil excited by a 220 volt, 
60 cycle, single-phase, alternating 
current. Coil is seen levitating 
itself about l4in. above an alu- 
minium plate 4in. by 4in. by }in., 
at the same instant levitating 
another aluminium plate 4in. by 
4in. by jin. about Lin. above it. 


and about 26 gauge B. and 8. 

The two plates are fastened to- 
gether. 

Coil excited with maximum alter- 
nating electric current. 

This experiment shows that. sufti- 
cient lines of force from the coil 

through the steel plate and 
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EXPERIMENT No. 3 


With maximum current, brass 
plate 4jin. by 44in. by gin., and 
aluminium plate, same dimen- 
sions, hoth levitated, with sheet 


With medium current, brass plate 
thin. by 44in. by fin. does not 
levitate while aluminium plate 
of same dimensions does at same 


steel plate on top of aluminium instant. 
plate, showing the difference in 

the effect of the eddy or Foucault 

currents upon the = different 

metals, at same instant. Also 

that the brass plate does jof 

retard or stop all the lines of 

force, 


and no pressure other than the slight push of these springs 
when the car is poised in the air. By thus exciting units 
or groups of eight coils only energy is economised, and the 
car in its forward movement throws out of service each 
passing group while vitalising the set immediately in 
advance. E is a guide rail. 

The carrier in its present exhibition form has an 
aluminium bed-plate against which the levitating currents 
impinge on the underside, thus lifting it into the air, 
and upon this foundation rests a tubular body of iron. 
rhe entire vehicle weighs 40 Ib., most of the weight being 
represented by the iron cylinder B. At intervals along 
the guideway are solenoids C, and these, like the levitating 
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EXPERIMENT No. 4 

Aluminium plate 44in. by 44in. by 
n., With brass plate of any 
dimensions on top showing the 
superior practical efficieney of 
aluminium in retarding the lines 
of force, and in creating powerful 
eddy or Foucault currents. 


EXPERIMENT No. 5 
A thin sheet steel plate about No. 
20 B. and 8. gauge, covering the 
electro-magnet, will let enough 
lines of force through it 10 
levitate an aluminium plate in. 
or more in thickness on which is 
resting any magnetic metal plate. 
The thicker the aluminium plate 
is the more weight it will carry. 


coils, are automatically excited and thrown out of service 
by the onward motion of the car. When excited the 
solenoid field acts upon the carrier’s mass of magnetic 
metal and draws it onward at high speed. At the proper 
ee the solenoid is de-energised and the car is impelled 
’y its Own momentum until it arrives within the attrac- 
tive zone of the next solenoid ahead. The speed of the 
Vehicle ig directly proportional to the number and the 
strength of the succeeding solenoids. 

Mr. Bachelet has found that the levitating action of 











evitate the aluminium plate. 


Bachelet in the left-hand top view on page 414. In this 
the levitating coils form an integral part of the carrier 
and react against a permanent way of aluminium. In 
the illustration the framework of a carrier with tapered 
ends is shown with the coils attached, and the photo- 
graph from which the engraving was reproduced was 
taken while this apparatus was levitated, the distance 
between the elbow of the guiding pin and the nose of the 
frame indicating the degree of levitation. This [typifies 


express parcels would be of prime business advantage. 
He estimates that the power cost per pound per hour 
at a speed of possibly 300 miles would not exceed a half- 
penny. 

One of the levitating frames of aluminium—as shown 
in the accompanying engraving—weighs only 18 lb., 
and yet, when the coils are properly excited, it can rise 
with an added weight of 651b. When the magnets are 
excited by an alternating current at 220 volts pressure, 
this carrier rises }in., and with a current of double this 
pressure the lift would be four times as great. But 
there is nothing to be gained by consuming more current 
for the mere purpose of increased levitation. In the pre- 
sent apparatus if the carrier is raised even }in. there is 
apparently sufficient clearance to answer all purposes, and 
when in that position there is, of course, no weight upon 
the line or road-bed, or whatever one choose to call it. 
The vehicle is so suspended that it will respond easily 
and with great speed to the attractive force of the solenoids. 
There would appear to be no reason, however, why some 
such means of self-propulsion within the car as is possessed 
by the aeroplane should not be adapted to the system, 
but as the installation now exists the propelling or the 
impelling by means of solenoids appears to promise a 
maximum of efficiency for a given expenditure of energy. 








TRAIN FERRY STEAMER FOR INDIA. 


THE first of three turbine steamers built by A. and J. 
Inglis, Limited, for the South Indian Railway Company 
was launched at the Pointhouse Shipyard, Glasgow, on 
Saturday, October 12th. These steamers have been 
designed to carry on a ferry service which the railway 
company is about to establish between Dhaneshkodi, in 
the island of Rameswaram, on the Indian side, and Tale- 
manaar, in the island of Manaar, on the Ceylon side. At 
each of these places two piers are to be constructed for the 
accommodation of the railway trains, and passengers and 
goods will be transferred directly between the trains and 
the steamers. When the monsoon changes the ferry 
steamers will proceed to the lee side of ‘“‘ Adam’s Bridge ” 
through the Pamban Pass, and in this manner a practi- 
cally smooth-water service will be secured at all seasons 
of the year. 

The physical conditions attaching to the proposed ser- 
vice are in many respects of a special character, and the 
designs of the steamers have been largely governed by 
these conditions. Sir William White has acted as con- 
sulting naval architect to the railway company, and after 
thorough study of these conditions prepared outline 
designs and estimates, on the basis of which designs 
tenders for the construction of the steamers were invited 
from several firms. The order for all three vessels was 
placed with A. and J. Inglis, Limited, in December, 1911. 

The distance to be run between the piers is appoximately 
the same as that from Dover to Calais, but for a consider- 
able portion of that distance the new steamers will run in 
comparatively shallow water. The time to be occupied in 
making the passage has been fixed at about 75 minutes. 
The authorities of the South Indian Railway Company 
decided that the vessels should contain excellent accom- 








LEVITATING FRAME OF ALUMINIUM 


the application of experiment No. 6. In the engraving, 
AA are the aluminium plates against which the coils 
react. 

For the purpose of ensuring accuracy of motion while 
rounding a curve, Mr. Bachelet proposes to employ a 
lateral disposition of repulsive magnets in addition to 
those for levitation, and in this way forcibly to correct 
any tendency to hold to the original trajectory ; but 
he considers it quite likely that a closer placing of 
solenoids on the curves would accomplish the same effect. 

In his tests with the alloy duralumin, Mr. Bachelet has 
obtained substantially the same levitating action as with 
aluminium, and the structural advantages of the new 
alloy quite offset its increased weight and slightly less 
pronounced repulsive property. For actual service Mr. 
Bachelet suggests a cylindrical car or carrier with tapered 
ends in order to reduce the resistance of the air—as 
shown in the upper right-hand view on page 414—and 
his entire line would be protected from the weather by 
an enveloping cover which would be open at the bottom 
for the purpose of off-setting the head-on resistance of a 
complete tube. 

The system is not proposed by its inventor as offering 
a general solution of the problem of rapid transit. His 
present idea is to employ the principles first in a high-speed 
line for the very rapid transportation of mail of the first- 
class and such express matter wherein prompt delivery 
in a short interval of time is worth the outlay. Mr. 
Bachelet does not contemplate even remotely the adapta- 
tion of his inventions to a passenger or goods service, 
and he looks upon any suggestion of this sort as smacking 
of the ridiculous. He does, however, believe that unit 
weights—including carrier and cargo—of 500lb. could 
easily and profitably be moved at great velocity between 
commercial centres, where a rapid exchange of mail, 
commercial papers, securities and some sorts of valuable 


modation, with ail modern conveniences for a moderate 

number of first-class passengers, and that in addition pro- 

vision should be made for 500 third-class passengers, who 

will generally be Indians, and for a certain amount of 

cargo. Arrangements for carrying cattle and sheep when 
| desired have also been embodied in the design. 

In order to fulfil these governing conditions and to 
attain the desired speed on a comparatively shallow 
draught which was necessarily accepted, the three steamers 
have a length over all of about 260ft., a breadth of 38it., 
a total depth to the promenade deck of nearly 19ft., and 
their gross tonnage will be rather less than 700 tons. 

The vessels have been built of steel throughout and are 
classed at Lloyd’s for special service. They are fitted 
with a topgallant forecastle and a promenade deck extend- 

‘ing nearly the whole of the length and affording good 
accommodation for passengers. A light permanent sun- 
| deck is fitted over a considerable portion of the promenade 
deck, and portable awnings are to be fitted amidships in 
way of the funnel. A large deck saloon or lounge for 
first-class passengers is constructed under the promenade 
deck forward, and a dining saloon is arranged immediately 
below the deck saloon. The promenade deck above the 
saloon, sheltered as it is by a light sun-deck and fitted 
with side screens, will, it is anticipated, furnish a valuable 
supplement to the other accommodation of the first-class 

assengers, and the details of lighting and ventilation have 
se carefully studied in connection with the locality and 
climate in which the vessels are to be employed. Electric 
light is installed throughout the vessel and electrically 
driven fans will assist the ventilation. The wood and 
cabinet work throughout the first-class spaces are in hard- 
wood, and the furniture will be of a simple character such 
as will best meet the conditions and promote the comfort 
‘of passengers. Suitable provision is also made for Indian 

as well as for European first-class passengers, 
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The accommodation for the large number of third-class 
passengers is also extensive and well arranged. In addi- 
tion to the large space available on the promenade and 
upper decks, a cabin for the exclusive use of the third- 
class passengers is provided in the after part of the vessel 
under the main deck. Spacious and convenient lavatories 
for male and female third-class passengers have also been 
built on the upper deck. Power is provided in the form 
of evaporators and distillers to secure a large supply of 
water for passengers, cattle, &c., as well as the make-up 
feed for the boilers. An icemaking machine has also been 
included in the equipment. 

The watertight sub-division of these steamers has been 
most carefully worked out. In addition to an unusually 
large number of transverse water-tight bulkheads, hori- 
zontal platforms have been constructed for considerable 
lengths forward and aft, forming double bottoms which 
will give great additional security—an important feature 
for vessels which are to run at a comparatively high speed 
over considerable areas of shallow water. The contract 
also provides for the equipment of the vessels with life- 
Saving appliances corresponding to those which are 
approved by the Board of Trade for British stéamships 
employed in cross-Channel or coasting service. 

The propelling machinery will consist of two sets of 
geared turbines of the latest Parsons’ type, one high- 
pressure and one low-pressure being coupled to each of 
two shafts by means of machine-cut gears, each shaft 
driving one of the twin screws. This gearing has been 
made by the Parsons Marine Steam Turbine Company 
to the order of Messrs. Inglis. The rate of revolution of 
the turbines will be about 3000 revolutions per minute, 
which will give a high turbine efficiency. In each low- 
pressure turbine casing an astern turbine is incorporated 
in order to give handiness to the steamers, which will 
work from and to fixed berths at the piers on both sides. 
In order to facilitate the manceuvring of the vessels when 
leaving or reaching their stations at the piers bow rudders 
have also been fitted. 

The boilers are of the Yarrow type and have been con- 
structed by Yarrow and Co., Limited, to the order of the 
principal contractors for the vessels. Arrangements will 
be made for burning either Indian coal or oil fuel as may 
be decided hereafter. The fact that Indian coal may have 
to be employed on this comparatively fast service has 
involved much larger dimensions in the boilers than would 
have sufficed with superior qualities of coal such as are 
used in British cross-Channel steamers. 

The condensers are of the Weir * Uniflux ” type with 
very large surface, and Weir dual air pumps have been 
fitted which will ensure a good vacuum when the cooling 
water used has a comparatively high temperature. 
auxiliary machinery consists of feed, bilge, circulating, 
and general pumps, forced draught fans, &c. Special 
attention has been paid to the arrangement of the manceuvr- 
ing gear and to the auxiliaries generally, all of which 
are within easy reach of the starting platform and so 
placed as to be conveniently handled. The main feed 
pumps are automatically controlled, in order that a con- 
stant water level.may be maintained in the boilers. A 
steam windlass is fitted on the forecastle, and electrically 
driven warping capstans and cargo winches are supplied. 
Steam steering gear is fitted to control both the bow and 
stern rudders, and the lifting appliances have been so 
arranged that motor cars can be lifted on board by the 
ship’s own appliances and carried on the fore deck. The 
arrangements for working the cargo from the two holds 
—placed respectively before and abaft the machinery 
space—have been designed to secure economy as well as 
quick dispatch. Electric lights are fitted so that these 
operations can be proceeded with by night in case of need. 

The chart house and navigating bridge are situated 
above the promenade deck. The crew will be berthed 
forward under the forecastle and on the deck below, and 
provision has been made for European officers by cabins 
placed abaft the first-class passenger saloon. In all 
respects the greatest care has been taken to provide for 
the safety and comfort of the lerge number of passengers 
which these steamers can carry. 











THE MANUFACTURE OF TIN-PLATES. 


A REPORT on the conditions of employment in the 
manufacture of tin-plates, and having special reference 
to the process of tinning, has just been issued by the 
Home-office. It has been ocmpiled by Messrs. E. L. Collis, 
M.B., and J. Hilditch. The first portions are devoted to 
a brief history of the tin-plate trade and to modern con- 
ditions of work. It is stated that in 1891 the output. of 
tin, terne, and black plates was estimated at 663,000 tons 
or 14,586,000 boxes, reckoning 22 boxes to the ton. Owing 
to the imposition of hostile tariffs, which came into opera- 
tion after the year 1891, the trade, for the first time in its 
history, began to decline, until in 1898 the output had 
fallen to less than one-half that of 1891, and 40 per cent. 
of the mills in South Wales were standing idle. From 
1898, however, there has been a gradual recovery, and it is 
estimated that 17,965,860 boxes, or 816,630 tons, of tin, 
terne, and black plates were produced in 1911. At the end 
of 1909 there were 84 works, with 471 mills, employed 
in the manufacture of tin, terne, and black plates in Eng- 
land and Wales. The number of mills at the end of 
February, 1912, was 569, including 16 mills working on 
both sheets and black plates, and 39 sheet mills. These 
are capable of a yearly production of 927,500 tons, or 
20,405,000 boxes of tin, terne, and black plates. In 
producing this annual output about £2,300,000 is paid in 
wages. 

The section on modern processes and conditions of work 
makes interesting reading, and the various operations are 
well described. It is shown that the men are liable to 
the following accidents :—Burns from hot sheets and rolls 
and back draught from furnaces; injuries caused by 
doublers’ shears ; blows arising from backlash of the screw 
pin levers ; and injuries received from mill gearing. Tin- 
plate workers, it is stated, suffer more from phthisis than 
the nation as a whole, and it is estimated that five out of 
every thousand of the population of Swansea are suffering 
from this disease. It would appear that the fumes to 
which tin-house operatives are exposed contain palm oil, 
tin and zine chiorice, and hydrochloric acid. Some of 
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the older men that have been examined, and who worked 
in tin-houses prior to the introduction of zinc chloride 
flux, gave their opinions regarding the conditions pre- 
valent in days gane by as compared with those that exist 
at present. Of 31 of these men 19 were emphatic that oil 
fumes were worse than those experienced now, and added 
that in the old days they frequently had to leave their 
work on account of them. Seven of the men said that 
both forms of fume were equally objectionable, and five 
considered that the present flux caused the worst fume. 
These opinions are remarkable when the agitation is 
recalled which followed upon the introduction of zinc 
chloride flux. Thirty-two assorters considered that their 
health was better since they had left the tin-house, and 
several said asthma of old standing had disappeared. 
Asthma, it appears, was not unusual in the old days, 
but no one who had always worked under modern con- 
ditions seems to complain of it. 

The compilers of the report are of opinion that the 
points which they have brought forward and the precau- 
tions necessary for the safety and health of the operatives 
may with advantage be discussed in conference with the 
employers and workmen. This, it is considered, should 
lead to further agreement on essentials and a higher 
standard of safety in new installations. But it is also 
stated that in works in which tinning is done certain require- 
ments should be made binding by regulations, a draft of 
which is given in an appendix. These would apply to 
90 works, employing about 26,000 workers, of whom some 
8500 would be affected by the code. The following are 
the regulations given in the appendix mentioned :- 
(A) Tinning shall not be done except in connection with 
an efficient exhaust draught. (B) Cleaning or dusting 
shall not be done except under such conditions as to 
prevent, as far as practicable, the escape of dust into the 
air of any place in which work is carried on. (C) In 
every room in which the process of tinning, cleaning, or 
dusting are carried on the walls shall, unless they have a 
smooth impervious surface, be limewashed once at least 
within every fourteen months, to date from the time 
when they were last limewashed, and if they have such 
a smooth impervious surface shall be washed with hot 
water and soap once at least every fourteen months, 
to date from the time when they were last washed. (D) 
If, in granting a certificate of fitness to any person under 
sixteen years of age for employment in the factory, the 
certifying surgeon requires it shall be provided by signed 
and dated entry in the general register either (1) that the 
weight which that person is permitted to lift or carry shall 
not exceed a certain weight, or (2) that after the lapse of six 
months from the date of the certificate that person shall not 
be employed in the factory without further examination and 
certificate. (E) No person shall interfere in any way 
without the concurrence of the occupier or manager 
with the means and appliances provided for the removal 
of dust and fumes and for the carrying out of these regula- 
tions. 

The authors of the report further consider that to main- 
tain a high standard of safety and to ensure enforcement 
of the regulations steps should be taken to organise a 
system of co-operation within every factory, and that such 
co-operation should take the form of frequent inspection, 
more especially of dangerous machinery and exhaust 
ventilation by persons appointed by occupiers for this 
purpose. The plan here suggested is in principle that 
advocated by the Departmental Committee on Earthen- 
ware and China, and also by the Departmental Committee 
on Humidity and Ventilation in Cotton and Weaving 
Sheds, and included in the codes and regulations drawn up 
for these industries. 








SCHEME FOR THE EXTENSION OF LEITH 
DOCKS. 


An important scheme of extension has been decided 
upon by the Leith Dock Commissioners. The plans 
involve works of the capital value of fully a quarter of a 
million pounds. Alternative schemes were drafted by 
the Superintendent of the Docks, Mr. Peter Whyte, 
M. Inst. C.E., and a memorandum had also been prepared 
by Mr. H. J. Peddie, of Edinburgh, and forwarded to the 
Leith Dock Commissioners, the subject being the develop- 
ment of the Port of Leith. Increased berthage accommo- 
dation is necessary for the largest class of steamers trading 
to the port, and also for repairing and laying up purposes. 
Only the other day a new graving dock was formally 
opened, and Leith has now ample dry dock accommodation 
which will attract vessels for survey, overhaul, and repair 
work. As the North British Railway Company has 
applied to Parliament for powers to construct new railway 
lines connecting the Midlothian collieries directly with 
Leith, there has also to be taken into consideration the 
increased traffic in coal shipments which must result. 

In the plans prepared by Mr. Whyte and approved of 
by the Commissioners, and for which parliamentary 
sanction is to be asked at once, there are three distinct 
undertakings to be gone on with as early as possible. The 
first contract is the connecting of Leith with the fishing 
harbour of Newhaven, distant to the westward about a 
mile. A sea embankment will be made, formed of large 
rubble stone, reaching along a line between Newhaven 
Pier and the end of Leith West Pier. Within this embank- 
ment will be enclosed an area of about 120 acres. As 
the principal aim is to provide the most modern and ample 
facilities for trawlers and other craft connected with the 
fishing industry, a wharf of 1000ft. in length is to be con- 
structed for trawler berthage, and a channel with a depth 
of 14ft. at low water will have to be dredged along the 
wharf line. If considered desirable a second quay could 
be formed for the fish traffic. The area so enclosed from the 
sea will be levelled up and railway lines laid down. Space 
will be available for engineering shops, fish curing stations, 
and other works. The engineer’s estimate of the cost of 
constructing the sea embankment, dredging the channel, 
the formation of a properly equipped fish quay, reclamation 
of land, laying of railway lines, and erection of sheds for 
the fishing industry, is £185,000. 

Under the second: portion of the scheme the two piers 
at the entrance to Leith Harbour are to be extended sea- 
wards. The east pier will have necessarily to be of sub- 
stantial workmanship and of stronger construction than 
the west pier, owing to the force of the sea in easterly 
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gales sweeping in from the North Sea. The plans show 
solid pier of large concrete blocks, while the west pier i 
also to be of substantial build. The estimated cost of the 
east pier is £80,000 and of the west pier £55,000. 

The third section is the extension of the Imperia! Dock 
This wet dock is the latest basin added to the dock accom. 
modation of the Port of Leith. Owing to the expanding 
trade this part of the undertaking will be gone o:, with 
at the earliest possible moment. This work involyes the 
building of an embankment on the east side of the harbour 
entrance and extending beyond the present east pier, A 
sufficient area will be added to the Imperial Dock to igeet 
all the wants of the port for steamer berthage for « i 
siderable time to come. It is also anticipated tht an 
extension of the docks and general development of t)i. port 
will result in the bringing of additional trade to Leit), and 
fostering the establishment of new industries. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o} ur 
Correspondents.) 


SCOTTISH WATER POWER 


Sir,—In your issue of 11th inst, there appears alette, from 
Messrs. C. Bingham and Co. commenting on your notice of my 
paper to the british Association on * Scottish Water Pu wer,” 


Your correspondents are evidently of opinion that because 
so much has been made of the water power in Norway by adapt. 
ing it for the electro-chemical industry, I therefore argue that 
the Scotch water power can be similarly utilised. Such jy 
certainly not the case ; indeed, I have repeatedly asserted that 
the hydro-electric possibilities of the Scotch Highlands do not 
admit of development on such a scale or along the same lines as 
those of Norway. 

The standpoint from which I advocate the development of the 
Scotch powers is that they should be exploited not for any par- 
ticular or special industry, and certainly not for one which 
requires very large quantities of power at a low price and which 
at the same time finds employment for very few workers, and 
this is a feature of most electro-chemical industries. 1 advocate 
rather their utilisation for industry in all its complex and varied 
forms—and that not necessarily on an extensive scale in any 
one particular. 7 

The Highlands of Scotland can from their rural population 
meet a large demand for unskilled albour. They have a broken 
and sheltered coast line, accessible and safe for shipping, and 
a fine equable climate as against the rigorous winter of Norway, 
so troublesome to water power schemes in time of frost. No 
part of the Highlands is more than twenty miles from the sea- 
board or the route of the Caledonian Canal, and they are well served 
by roads and railways, so that 1 cannot follow your corres. 
pondents in their contention that distribution is cheaper from 
Norway than it would be from any part of the Highlands. | 
am obliged to Messrs. Bingham and Co. for their frank expression 
of opinion on my argument and to learn that there is much in 
agreement between us. 

As regards the attitude of Highland proprietors to any power 
schemes, | believe that if they had put before them any well- 
considered project for industrial development in the North such 
as would benefit the Highland people and the Highlands gener- 
ally they would encourage and support it. 


October 15th. A. NEWLANDs. 


NEW DUPLEX GAS ENGINE. 


Sir,—The birth of a new and simple mechanical idea,successfully 
exhibited, is worthy of an important place in our engineering 
records. Let us be sure the idea is new and possesses any advan- 
tages over existing types. The writer has seen the duplex principle 
applied to internal combustion engines for the past ten years, 
and an examination of patent records would show a mucl: 
earlier existence, and I think the designers of this gas engine 
would not claim any originality for the idea. 

We have in Mr. Chorlton’s engine six cylinders with as many 
cranks, connecting-rods, crossheads, pistons, &c., with a balancing 
and turning effort only equal to a three-cylinder engine with valves, 
so that we might consider one-half of the engine as so much 
valve mechanism. It would be fairer to the present commercial 
type of gas engine if the necessary three gas pumps and the three 
air pumps or their combination had been included in the illus- 
trations. The writer’s experience of two-cycle gas engines 
makes it doubtful if the duplex six-cylinder engine would be 
less costly than a three-cylinder two-cycle double-acting engine 
with the usual inlet valves and piston exhaust. The cylinders 
would only be slightly larger for the same power and one-half 
of the duplex crank mechanism would be unnecessary. pre- 
sume the designers do not lay claim to an economical engine 
for a piston-controlled inlet and exhaust is notoriously bad. 
To support the cylinder in the centre and obtain free expansion 
and more efficient cooling is certainly good, but to take two 
halves of adjacent cylinders to pieces with inaccessible bolt posi- 
tions in order to get at the piston and rings will be a subject on 
which the urnning engineer will no doubt very soon be heard. 

London, October 14th. J. K. Hoywe. 


FIXED CHARGES AND DEPRECIATION. 


Sir,—The clear and instructive articles by Mr. Spencer— 
THe ENGINEER, September 27th and October 11th—should 
certainly be read and carefully considered by all interested in 
this rather complicated question. 

It is a pity that their general excellence is marred by the 
inclusion of the unsatisfactory “ decreasing percentage ” method 
and by the omission of the sum due to the interest-earning power 
of money set aside annually to form a reserve fund. Under the 
24 per cent. table the residual value of £100 at the end of the 
twentieth year is £59 11s. 4d.; deductions for reserve, £40 8s. 8d.; 
total, £100; add interest earned at 5 per cent., £28 ; total value 
of reserve, plus residual value, £128. Provision is thus made at 
the expense of profits, which should have been paid during past 
years. A. WILLIAMS PRICE. 

October 14th. 


THE DITTON ACCIDENT. 


Sir,—The verdict in the case of the Ditton railway accident 
suggests the thought whether it might not be possible auto- 
matically to prevent such excessive speed on a sharp curve. It 
is quite conceivable that if the check rail were heightened tle 
pressure of the wheels against it under the action of centrifugal 
force might be sufficient to reduce the speed in time to avoid 
disaster. This process would clearly be more effective if the 
curve were carefully graduated so that the braking process might 
not be too abrupt. Immo 8. ALLEN. 

London. 
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MOTOR DRIVEN DROP HAMMERS FOR SOUTH AMERICA 
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BATTERY OF MOTOR-DRIVEN DROP HAMMERS. 

In our issue of March 25th, 1910, we gave an illustrated 
description of the earliest forms of motor-driven drop 
hammers manufactured by Brett’s Patent Lifter Company, 
Limited, of Coventry. We are now able to give some 
particulars of some of the latest types of this firm’s appara- 
tus, these being claimed to be an advance on anything 
hitherto made by it. The plant forms part of a large 
contract for drop forging plant which is being supplied 
to the Buenos Aires and Pacific Railway Company, and 
the weights of the three hammers are 30 cwt., 10 cwt., and 
15 ewt. respectively. Included in the same order was a 
smaller battery with hammers 20 cwt., 7 ewt., and 10 ewt., 
an oil furnace, dies, &c. 

The main features of the lifter, as primarily introduced, | 
have been retained in the newest type, but, as will be 
noticed when the accompanying illustrations are compared | 
with those in the article above referred to, there have been 
sundry changes in detail. There are still the same friction 
arrangements, though they have been somewhat modified, | 
and the connection of the motor to the gear-box is still 


of the Lancashire Dynamo and Motor Company’s make, and 
is of 42 rated horse-power, but is designed to take heavy 
momentary overloads. As will be seen, the momentary load 
with the 15 ewt. hammer went up to 29-5 horse-power, 
while that for the 30 cwt. actually touched 78-4 horse- 


has two grooves, a 15 cwt. hammer three grooves, and 
a 30 ewt. hammer six grooves. The shackle B is hinged to 
two levers Eand F. The former of these has an elongated 
bore where it embraces the shaft H, so as to allow of a 
certain amount of play, but the lever F is simply journaled 
to the shaft and acts as a hinge to the shackle B. D is 
what is termed a power cone. It has two diametrically 
arranged roller paths in it, which are parallel to one 
another, but not to the shaft. The result is that when 
D is moved backwards and forwards along the shaft the 
tappet wheels E* and E‘* move along these roller paths 
in such a way that motion is transferred through the levers 
E! and E? to the lever E. The requisite motion is given 
to the power cone D through the striking gear J, the shaft 
K, and the nipple L to which the handling lever is attached. 
It will be seen therefore that when the cone D is moved 
towards the drum A the grip blocks C', C?, and C’ are forced 
into the grooves, and when moved to other way the blocks 
are withdrawn from the grooves. When the blocks are 
forced into the grooves the levers E and F and the shackle 
B travel round with the drum A, and as the connection 
to the tup is made on the part M of the shackle B it will 
be realised that as B travels round with A the tup is raised. 
The ropes to the tup lie on the pulley G, which is loose on 
the shaft H. 

The hammer is quite easy to manipulate. A man 
accustomed to work a steam hammer can practically, 
without any previous experience, work one of these elec- 
trically driven plants with the same efficiency as, or better 
than, with the steam hammer. The tup can be lifted 
and dropped from any desired height or can be held 
suspended. In this case the grip blocks are just allowed 
to slip in the grooves, and, as oil is used in these, we 
understand that there is no excessive heating. These 
grip blocks are, however, the parts where wear takes place, 
but they can be quickly renewed at small cost. 

The design of the remaining portions of the plant does 
not call for much promise. The motor, as in the plant 
described two years ago, drives the main shaft H through 
reduction gearing, so as to give it the required speed and 
not to be itself of unweildy size as would be the case were 
the drive to be direct. The anvil blocks weigh respectively 
25 tons, 18} tons and 12 tons. The guide rods are of cast 
iron, and the hammers of forged soft iron. This combina- 
tion of a forged wrought iron hammer working with 
slides of cast iron gives very good wearing qualities, 
whereas it has been found that steel guides are apt to set 
up a rubbing effect. 

It will be observed that the control of the hammers 
is by means of hand levers, exactly as with steam hammers. 
Indeed, there are many points of resemblance between the 
two types of hammers. 





ALLOTROPY.* 
By Professor CARL BENEDICKS, Ph.D. 


In regard to the metallography of iron, the allotropy of that 
metal is still the most vital question. It has been debated in 
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Fig. 2—CURVES SHOWING POWER TAKEN BY THE HAMMERS 


power. 


made by means of a centrifugal expanding clutch, which | gather that the clutch acts perfectly satisfactorily in safe- 
the makers have found to give consistently satisfactory | guarding the dynamo. 


results. The power taken in working a battery of hammers | 
is naturally intermittent. Fig. 2, which represents the | 


The arrangement of the plant will be seen above, 
while one of the friction lifting devices is shown in Fig. 1. 














~. 


Fig. 1—DROP HAMMER FRICTION LIFTING DEVICE 


power taken by the plant under consideration, illustrates | 
this well. It should be mentioned that. this diagram | 
was taken only on one phase of a two-phase balanced 
“ircult, so that the readings have to be multiplied 
by two in order to get the actual ‘power. The motor 
used worked_at 200 volts, 50 periods, two phase. It is 


| 
| 


In this the friction drum A is keyed to the shaft H, which 
is continuously revolving. A shackle B carries three 
phosphor-bronze grip blocks C!, C*, and C%, which engage 
in grooves in the drum A. It may be said here that the 
numbers of grip blocks and grooves vary with the weight 
of the hammer tup to be lifted. Thus a 10 ewt. hammer 


These loads are, however, only sustained for a | 
| very short period of time, and, as a matter of fact, we | 


the past with great eagerness ; but from the nature of the dis- 
cussion carried on during the last few years, which has been 
much less animated, it seems as if a certain degree of unanimity 
had been attained regarding the existence of a, 8 and y iron 
| as it is represented on all fusion diagrams. The renewal of the 
| question is not due to new experimental work on iron, but 
| because of the important conclusions regarding iron and allo- 
| tropy in general, which it seems justifiable to deduce from the 
| consideration and experimental determjnations made with other 
| substances. The author then formulates what is meant by 
| allotropy (polymorphy) and what different types are considered 
| possible, and afterwards accounts for some experimental deter- 
| minations which have for this purpose been made on silver 
iodide, and finally ascertains what influence these considerations 
| may have on the conception of the allotropy of iron, the biblio- 
graphy of which is carefully reviewed. His conclusions are :— 
(1) The very common opinion that allotropy means a quite 
| sudden transformation from one modification to the other, 
| cannot, a priori, be maintained, except as a special case. There 
| is always the possibility that one modification or both modifica- 
| tions have a certain solubility for each other—this is the simplest 
| expression of the fact that the transformation partly takes place 
| continuously. If the solubility were unlimited, an _allotropic 
transformation point could not be spoken of in its defined sense, 
but allotropic modifications can nevertheless be said to occur. 
Which of these theoretically possible types of allotropy actually 
occurs in a given case must be decided by experimental study 
| of one or more of the properties in proximity with and at a 
| sufficient distance from the transition point in question. = 

(2) An experimental study of the dilatation of silver iodide, 
extended to — 180 deg. Cent., has shown that the transforma- 
tion point of this substance at about + 147 deg. is an illustration 
of type II., a. At low temperatures the silver iodide has a 
positive dilatation ; only above 0 deg. or room temperature 
does the well-known negative dilatation occur. This contrac- 
tion must be ascribed to the solubility in the hexagonal modifica- 
tion (I., stable below 147 deg.), of the regular modification 
(IIL., stable above 147 deg.), a solubility increasing with the 
temperature, but probably rather limited. The supposition of 
a certain solubility was earlier made by Tammann, but for want 
of clear proofs was rejected by Roozeboom. The simple dilata- 
tion apparatus used here and permitting very conveniently 
all temperatures between — 180 deg. and 0 deg. to be obtained 
will probably be of some use on other occasions. 

(3) A detailed examination of the physical knowledge of the 
critical transformation point Ag, of the iron at about 890 deg. 
and the lower, more undecided transformation range A,, shows 
that the transformation of the iron at 890 deg. belongs likewise 
to type II., a, of which thus two examples are known. Accord- 
ing to this, the nature of the 8 iron is to be a iron containing in 
solution a limited amount, increasing with the temperature, of 

iron. 

: The standpoint now attained simplifies in a high degree the 
opinions as to the metallography of iron ; this is evident from, 
. ~* Tron and Steel Institute. Abstract. 
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amongst other things, the fact that the three theories,~now | 


acknowledged as the most probable for the constitution of 
martensite, become, when seen from this point of view, identical. 

It may be added that a recent interesting note by F. Robin, 
giving the summary of many properties, raises the question 
whether iron has not some allotropic transformations at 100 deg. 
to 250 deg. and at 400 deg. to 500 deg. In this case, likewise, 
the matter will be simplified by taking into consideration the 
analysis of allotropy given here; from Robins’ paper it seems 
probable that iron at low temperatures has also an allotropic 
transformation range, for which T; may be about 100 deg. and 
Ts about 400 deg. 








IRON AND NITROGEN.* 
By J. H. ANDREWS, M.Sc., (Research Fellow and Demonstrator 
of Metallurgy, The University, Manchester). 


IN a report previously published by the author,+ an account 
was given of an investigation upon the effect of gases upon 
the critical ranges of the iron carbon alloys. After dealing 
with the effect of gases commonly existent in commercial 
samples, the action of ammonia or of its dissociation products 
upon the heated sample was dealt with, and certain conclusions 
arrived at. 

Although not impossible, it is highly improbable that the 
formation of ammonia from air and water vapour in the manu- 
facture of steel accounts for the small percentage of nitrogen 
found in the finished product. It was therefore thought desirable 
that some experiments should be made with nitrogen itself, and 
that in order to conform more with actual practice, the metal 
acted upon should be in the molten state. 

Since the actual effect of nitrogen must be known before any 
quantitative experiments could be made, the conditions under 
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nitride, prevents the iron molecules and the iron carbide mole- 
cules from coalescing with molecules of their own kind by keep- 
ing them further apart. This will necessitate greater con- 
traction of the metal, and therefore a lower temperature, before 
the like molecules are brought sufficiently near together for the 
force due to molecular attraction to effect a change. 

The effect of nitrogen upon the mechanical properties is made 
evident by consideration of its influence upon the critical change. 

Hydrogen has no influence upon the critical changes when 
introduced into the liquid metal under pressure. 

The writer wishes to thank Dr. Norman Pring for so very 
kindly allowing him full use of the electrical equipment in the 
electro-chemical department, where the high-pressure furnace 
was installed. He also wishes to express his indebtedness to 
Mr. R. E. Slade, of Liverpool University, who very kindly pro- 
vided him with the magnesia and alumina crucibles ; and also 
to Professor Carpenter for his kind advice and for the interest 
which he has taken in the investigation. 








THE THERMAL- MAGNETIC TRANSFORMA- 
TIONS OF 25 PER CENT. NICKEL STEEL.* 


By E. COLVER-GLAUERT, Dr. Ing. (Sheffield), and S. 
HILPERT, D.Ph. (Charlottenburg). 


Some time ago the authors reported the result of a research 
on the magnetic properties of some nickel steels to the Institute, 
and, at the time of publishing those results, stated that they 
hoped to extend the research at an early date, so as to include 
a greater variety of alloys and to treat certain of the alloys in 
much greater detail. 

This further work has now been completed, the interpolated 
nickel alloys being of 12, 20 and 27 per cent. nickel, and the 
results obtained from these steels, together with others from 
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HIGH-PRESSURE ELECTRICAL FURNACE 


which the metal was nitrogenised were purposely made of an 
exaggerated nature. The actual process consisted in melting 
the metal under a moderately high pressure of gas, and then 
cooling the product as quickly as possible in order to retain the 
maximum amount of gas. 


EXPERIMENTAL METHODs. 


High-pressure furnace——The high-pressure furnace used was 
of a special design, and constructed to stand pressures up to 
1000 atmospheres. A diagram of the furnace is shown in the Fig. 

It consists essentially of a forged nickel steel cylinder A A, 
cooled by means of two cast iron water-coolers B’ B’. The 
electrodes consisted of steel tubes C C, on to which were brased 
two water-cooled nickel clamps DD’, which held the carbon 
tube J. These passed through the furnace through two stuffing- 
boxes EE and E’ E’, and were insulated from the furnace 
by means of red fibre tubes. The packing material consisted 
of asbestos cord soaked in a mixture of tallow and vaseline ; 
it was compressed by means of a brass ring and screw com- 
pressor. The gas inlet valveis shown at F. Whilst the bottom 
electrode passed through an aperture in the high-pressure 
eylinder itself, the upper electrode was fixed into the detach- 
able steel plate G, which was fastened down to the steel cylinder 
by means of six large bolts, a gas-tight joint being made by 
means of a lead spigot. In order to prevent the electrodes from 
being thrust outwards, a large clamp tightened by means of a 
serew was fixed on to the end of each, and kept in position by 
means of a steel band. A glass window H was inserted in the 
centre of the furnace for the purpose of ascertaining the tem- 
perature of the carbon tube J by means of an optical pyrometer. 
This was water-cooled, and at a sufficient distance from the 
glowing tube to prevent its destruction. The carbon tubes 
used were 20 cm. long and 2 cm. diameter, and were held by 
means of the electrode clamps, a ring of graphite always being 
inserted between the clamp and the tube in order to make a 
better contact. 

Loss of heat by radiation was prevented to some extent by 
having an outer tube of carbon between the heating tube and the 
inner wall of the furnace. 

The crucibles used were either of pure fused magnesia or fused 
alumina. They were necessarily small, being 7 em. long by 
1.3 cm. diameter, with a bore of approximately 0.8cm. It was 
found that if larger crucibles and therefore larger heating tubes 
were employed, it was very difficult to reach the required tem- 
perature of 1600 deg. Cent. 

The crucibles fitted almost perfectly in the heating tube ; 
they were supported at the bottom by means of a thin graphite 
rod, and so arranged as to be in the centre of the furnace. 
When experimenting with hydrogen, magnesia crucibles had 
always to be used, for alumina became rapidly reduced, and an 
iron-aluminium alloy formed. 

Iron and iron-carbon alloys absorb small amounts of nitrogen 
when melted under a high pressure of the gas. 

The absorption of 0.3 per cent of nitrogen entirely suppresses 
the critical changes occurring in pure iron, and prolonged heating 
in vacuo is required in order to denitrogenise the metal. 

The absorption of 0.25 per cent. of nitrogen by a 0.6 per cent. 
carbon steel lowers the Ar 1 point to a marked degree. Such a 
nitrogenised steel can only be brought back to the normal state 
of a pure steel by several weeks’ heating in vacuo. 

The writer considers the critical changes occurring in iron 
and steel are due to the coalescence of like molecules, and that 
this coalescence is due to the contraction of the metal during 
cooling, bringing the molecules sufficiently near together for 
the force due to the molecular attraction of like molecules to 
exert. itself, and overcome the influence of the intervening 
molecules. 

The absorption of nitrogen, followed by the formation of iron 





* Tron and Steel Institute. Abstract. 
t ‘‘ Carnegie Scholarship Memoirs,” vol. 3, page 236, 





a series of manganese steels, have already been published.t 
This work showed that the 25 per cent. nickel steel was the most 
typical alloy of the irreversible steels, and it was therefore 
selected for a much more detailed research, the results of which 
it is the object of the present paper to deal with. Various 
experiments with the remaining alloys of the series showed that 
the more detailed treatment yielded practically no more informa- 
tion than that given in the authors’ previous paper. 

As in the case of the previous work. a Heraeus electrical furnace 
was used for the higher temperatures, whilst for the lower ones 
the authors constructed a nickel wire electrical furnace, carefully 
arranged to give very fine gradations of temperature, great care 
being taken in all cases to prevent oxidation of the test pieces. 
This was accomplished by preparing nitrogen, removing all 
traces of oxygen and other deleterious gases, and passing a 
slow stream of this gas through the furnace tube during the 
whole length of time that specimens were being treated. For 
experiments in which the test pieces were cooled below zero, 
the authors employed various alcohols and ethers cooled with 
liquid air, and for the final stage boiling liquid air. 

The range of temperature covered was 1250 deg. to — 180 deg. 
Cent. The authors had hoped to exceed this lower limit, but, 
having regard to the size of their test bars, were unable to do so. 
They have, however, been promised considerable quantities of 
liquid hydrogen, and on obtaining this, propose to report any 
further information obtained by its use to the Institute. 

The first experiments were directed towards finding the point 
at which the alloy resumed the non-magnetic state, and so far 
as the authors can ascertain, temperature is the only factor 
governing the changes which occur. These experiments showed 
that heating to a temperature not exceeding 450 deg. Cent. 
results in a gradual increase in the magnetisability, whilst the 
materials are rendered softer (magnetically) in all cases. 
Between this point and 500 deg. Cent. the magnetisability falls 
off rapidly, and above this point more gradually, until at 700 deg. 
Cent. all the specimens, except that quenched from 1240 deg. 
Cent. in the first instance, are practically non-magnetic. This 
behaviour strengthened the opinion previously advanced by 
the authors, that quenching from this high temperature produces 
a@ most distinct strongly magnetic material, and further experi- 
ment showed the authors no means by which it could be returned 
to the non-magnetic state, except by slowly cooling from 
1250 deg. Cent. and subsequently reheating to 700 deg. Cent. 

Further experiments clearly showed that it was impossible 
to the exi of a line of stability about 700 deg. 
Cent., above which magnetic products exist and below which 
are non-magneric ones, as if such were the case a specimen 
slowly cooled from 950 d7g Cent. must be rendered non-magnetic 
on passing through the 700 deg. Cent. range. They further 
proved that the transformation occurring near this temperature 
must be an irreversible one, quite distinct from the irreversible 
transformation of this alloy first recorded by Professor 
Hopkinson. 

he chief point which the authors have to bring before the 
members is the existence of the temperature hysteresis loop 
in the alloy between 450 deg. and 900 deg. Cent. These further 
experiments and facts only strengthen their view that the 
allotropic theory of iron alloys in regard to their magnetic pro- 
perties is totally untenable. 











FORTHCOMING ENGAGEMENTS. 


FRIDAY OCTOBER 18rx. 
THe Junior INstTITUTION OF ENGINEERS.—39, Victoria- 





* Tron and Steel Institute. E Abstract. 
+ ‘‘Journal” of the Iron and Steel Institute, 1911 
t ‘Stahl und Eisen,” 1912, No. 3. 





street, S.W. “ The Application of Electricity to Steam-driven 
Carriages,” by Mr. A. H. Huddart. 8.15 p.m. 


SATURDAY, OCTOBER 19rx. 

THE STEPHENSON SocieTy.—Visit to the London, Brighton 
and South Coast Railway Company’s electrical running : 
at Norwood. 

Tue INstiruTion oF MuNIcIPAL AND County ENGInerrs.— 
North Wales District Meeting, to be held at the Free Library 
Queen-street, Wrexham. 11.30 a.m. “te 


MONDAY, OCTOBER 2Ist. 


INSTITUTION OF MECHANICAL ENGINEERS.——Storey's 
Graduates’ meeting at 8 p.m. 


sheds 


THE 
Gate, St. James’s Park, S.W. 


WEDNESDAY, OCTOBER 23rp. 


Tue Junior InstiruTion or ENGINEERS.—At the Institution 
of Electrical Engineers. ‘Scientific Shop Management on 
the Taylor System,” by Mr. G. C, Allingham. 8 p.m. On 
October 25th a continuation of the discussion on the above 
paper will take place at 39, Victoria-street, 8.W., at 8.15 p.m, 


FRIDAY, OCTOBER 

Tue InstrruTion oF MECHANICAL ENGINEERS.—Genera] 
meeting in the meeting hall of the Institution. ‘* The Charac. 
teristic Dynamical Diagrams for the Motion of a Train during 
the Accelerating and Retarding Periods,” by Professor W. —. 
Dalby. Paper for discussion in writing only, *‘ Theory and 
Experiment in the Flow of Steam through Nozzles,” by Professor 
J.B. Henderson. 8 p.m. 

Puysicat Society or Lonpon.—The Imperial College of 
Science, Imperial Institute-road, South Kensington. ~ The 
Constitution of Mercury Lines examined by an Echelon Grating 
and a Lummer-Gehrcke Plate,’’ by Professor H. Nagaoka and 
Mr. T. Takamine. ‘* Note on the Mutual Inductance of ‘Iwo 
Coaxial Circular Currents,’ by Professor H. Nagaoka. “ The 
Absorption of Gas in Vacuum Tubes,” by Mr 8. E. Hill. 5 p.m. 
Editing Committee meeting, 4 p.m. Council meeting, 4.30 p.m. 

SATURDAY, OCTOBER 2é6rx. 

Tue InstirutTion oF Locomotive ENGINEERS.—St. Bride's 
Institute. ‘‘ The Construction of Wootten Type Locomotive 
Boilers,”’ by Mr. W. H. Wethercott. 6.45. 

Tue Roya Sanrrary InstituTe.—A sessional meeting will 
be held in the Assembly Rooms, Alton, when discussions will 
take place on ‘* Housing Problems in County Areas,” to be 
opened by Dr. Robert A. Lyster, and ** Municipal Work in 
Alton,”’ to be opened by Mr. G. Bertram Hartfree. 11.15 a.m. 
Visits have been arranged for the afternoon. 


257TH. 


SATURDAY ano MONDAY, OCTOBER 26H AND 287H. 
Tue Junior INSTITUTION OF ENGINEERS.—Visit to Sheftield 
to see the works of Thomas Firth and Son, Limited, and Cammell 
Laird and Co., Limited. 
FRIDAY, NOVEMBER 


Junior INstTITUTION OF ENGINEERS.—-39, Victoria- 
* A Tramp in Switzerland,” by Mr. H. P. Philpot. 


Ist. 


THE 
street, S.W. 
8.15 p.m. 

MANCHESTER LocaL SECTION OF THE INSTITUTION OF ELEc- 
TRICAL ENGINEERS.—Banqueting Hall, Midland Hotel, Manches- 
ter. Opening meeting. 7.30 p.m. 

TUESDAY, NOVEMBER 12ra. 

Tue Roya Sanitary Institute.—90, Buckingham Palace- 
road, S.W. Discussion on ‘* The Report of the Departmental 
Committee on Intercepting Traps and House Drains,” by Mr. 
H. Percy Boulnois. 8 p.m. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


The Outlook. 

THE works are very busily engaged upon the new 
orders recently booked and added to an unusually large 
| accumulation of business previously in hand. The result is 
that many establishments are sure of full employment up to 
the end of the year and in some cases as far as April. The 
position in the Balkans is affecting the commercial situation to a 
certain extent, in sympathy with the depressing effect which 
the hostilities have produced upon the stock and share markets, 
but the effect as yet upon the Midland iron trade is not of a pro- 
nounced and definite character. Buyers have been trying to 
make capital this week out of the war by using it as a lever 
wherewith to endeavour to depress prices, but sellers are so 
well situated with regard both to early and forward orders, and 
are also having to pay such high prices for fuel and for wages, 
that they are maintaining quotations firmly at recent levels and 
will allow of no concessions. 


Large Pig Iron Output. 

Crude iron producers are keeping the furnaces at full 
blast night and day and large outputs are being made, but not 
larger than the requirements of consumers necessitate ; indeed, 
the difficulty of the latter is to get deliveries quickly enough. 
Northamptonshire pig iron is quoted 64s. 6d. to 65s. 6d.; Derby- 
shire, 66s. to 67s.; North Staffordshire forge, 65s. 6d. to 66s. 6d.; 
and best, 68s. to 69s. There is a good demand for South Stat- 
fordshire common at 60s. 6d., also for part-mine at 65s. to bts. 
A better output than for a long while past is being made for 


best all-mine forge at 90s. to 95s., and of cold blast at 125s. 


Manufactured Iron. 

Marked bars are still quoted on the basis of £9 10s. per 
ton, and it is stated that one reason why prices have not been 
recently advanced in this department is that the manufacturers 
of best iron have heavy contracts running, and that: the surplus 
material available is so small that there would be little gained by 
advancing the price. The onward tendency in unmarked bars 
is still observable, firms which a short time ago were content to 
take £8 5s. per ton now requiring at least £8 7s. 6d. and often 
£8 10s. Black sheet makers are also very busy and are requiring 
more money than recently, being unwilling to accept business 
at less than £8 15s. per ton for doubles, delivered Birmingham, 
whilst galvanised corrugated sheets f.o.b. Liverpool are quote 
£13 to £13 5s., makers being very well off for orders. ‘The 
Staffordshire Tinned Sheet Makers’ Association have declared 
an advance of £1 per ton, making coke sheets 34s. per cwt. and 
best charcoal 36s. per ewt. Hoop iron is quoted £8 10s., slit nail 
rods are £9 and gas strip is £8 5s. to £8 7s. 6d.- 


Large Demand for Steel. 

Engineers and other users of steel have quite recently 
placed large orders, current requirements including considerable 
quantities for use by the makers of railway rolling stock. The 
mills are full up with work and some of the foreign inquiries 
which are reaching this district for steel of an awkward section 
are being passed from firm to firm in a vain endeavour to obtain 
attention. Sellers quote angles £7 15s. to £7 17s. 6d.; joists 
£7 5s.; Bessemer sheet bars, £6 2s. 6d.; and Siemens sheet bars 
£6 5s, All branches of the engineering trade continue very busy- 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER, Thursday. 
Pig Iron Quiet. 

THERE was about an average attendance on the Iron 
Exchange on Tuesday, but trade in pig. iron showed a slight 
falling off, although taken on the whole prices were fairly steady. 
Middlesbrough was weaker, as also West Coast hematite, but in 
Scotch Eglinton was the turn dearer. This position of quietude 
ix generally accredited to some extent to the position of affairs 
in the Balkans. Finished iron and steel fully maintain late rates. 
In copper manufactured and ingots ruled quite nominal, and 
there was also a further reduction of 10s. per ton to record in 
sheet lead. English tin ingots were slow, with an easier ten- 
dency. 


Quotations. 

Pig iron: Lincolnshire, No. 3 foundry, 72s. 6d.; 
Staffordshire, 71s. 6d. to 72s. 6d.; Derbyshire, 72s. 6d.; North- 
amptonshire, 72s. to 72s. 6d.; Middlesbrough, open brands, 
75s. 6d. to 76s. Seotch : Gartsherrie, 82s.; Glengarnock, 80s. 
(oficial, 80s. 6d.) ; Eglinton, 79s. 6d. to 80s.; Summerlee, 80s., 
delivered Manchester. West Coast hematite, 82s. 6d. to 83s. 6d., 
f.o.t. Seoteh: Gartsherrie, 80s.; Glengarnock, 78s. (official, 
78s. 6d.) ; Eglinton, 77s. 6d. to 78s.; Summerlee, 78s. Delivered 
Preston: Gartsherrie, 81s.; Glengarnock, 79s. (official, 79s. 6d.) ; 
Eglinton, 78s. 6d. to 79s.; Summerlee, 79s. Finished iron: 
Bars, £8 10s.; hoops, £8 12s. 6d.; sheets, £9 5s. Steel: Bars, 
£8 7s. 6d. to £8 10s.; Lancashire hoops, £8 12s. 6d.; Stafford- 
shire ditto, £8 7s. 6d. to £8 12s. 6d.; sheets, £9 to £9 5s.; boiler 
plates, £9 5s. to £9 10s.; plates for tank, girder, and bridge 
work, £8 7s. 6d. to £8 12s. 6d.; English billets, £6 10s. to 
£6 12s. 6d.; foreign ditto, £5 15s. to £5 17s. 6d.; cold drawn steel, 
£10 5s. to £10 15s. Copper: Sheets, £93 per ton ; small lots, 
jljd. per lb.; tough ingot, £81 10s. to £82; best selected, 
£82 to £82 5s. per ton ; copper tubes, 114d.; brass tubes, 94d.; 
brazed brass tubes, 10}d.; rolled brass, 8}d.; brass wire, 8§d. 
to 83d.; brass turning rods, 8d. to 8}d.; yellow metal, 73d. to 
7Z,d. per lb, Sheet lead, £25 per ton. English tin ingots, 
£27 per ton, Aluminium, £81 to £85 per ton. 


The Lancashire Coal Trade. 


There is a quiet tone to note in all departments, but 
fuel for domestic purposes, slack, and engine fuel all maintain 
late rates. :Coal for shipping and bunkering purposes dull. 
Quotations : Best Lancashire house coal, 16s. 10d. to 17s. 10d.; 
good medium, 15s. 4d. to 16s. 4d.; domestic fuel, 12s. 7d. to 
l4s. 7d.; sereened steam coal, 10s. 9d. to Ils. 6d.;  burgy, 
4s, 9d. to lis.; slacks, 8s. 6d. to 10s. 6d. 


Barrow-1n-Furness, Thursday. 
Hematites. 

The past week has seen no change in the condition of 
affairs in the hematite pig iron trade. On every hand there is 
briskness and the large output of iron is going into prompt 
consumption. Local steel works account for a good deal of 
the output of iron, but in addition to that demand there is a 
full request on the part of users all over the country and to some 
extent from the Continent. Makers are not in the position to 
accept many of the orders now on offer, which are for prompt 
deliveries, for the reason that their make has been fixed 
up for some time. Prices are firm, with mixed numbers of 
Bessemer iron at 85s. per ton net f.o.b. For special kinds of 
iron higher rates are quoted. There is little or no activity 
in hematite warrants. Prospects all round indicate a con- 
tinuance of the present busy state of affairs. 


Iron Ore. 


The iron ore trade is busier than it has been for years, 
and the only trouble is that sufficient ore cannot be raised, in 
many cases, to meet the demand of consumers. At the Barrow 
Company’s mines at Park and the Roadhead Mines of Messrs. 
Kennedy, both of which are in Furness, a big output is being 
maintained, and the Hodbarrow Mines on the other side of the 
river in Cumberland are putting out an enormous tonnage of 
the very highest class of hematite ore. Prices are firm, with 
the best classes of ore at 26s. 6d. per ton, and poorer sorts are 
at 18s. 6d. per ton. The importations of Spanish ore continue 
to be heavy, and are likely to be for some time to come. The 
current value of this ore is 23s. per ton delivered to West Coast 
furnaces, 


Steel. 


; The steel trade is fully employed both at Barrow and 
in Cumberland. Rails are being rolled in big quantities at both 
places for home and overseas buyers. Regular cargoes of rails 
are leaving Barrow for Liverpool. The demand for rails 
is brisk, and heavy sections are at £6 15s. to £6 17s. 6d. per ton. 
Little is being done in either light or heavy tramway rails. 
At the Barrow works the two plate mills are busy, and plates 
are being rolled for jocal and general home use. The demand is 
keen and will remain so for a long time to come. Ship plates 
are at £8 5s. per ton, with boiler platesat £9 per ton. For steel 
billets there is a steady request at £6 10s. per ton, and tin bars 
are at £6 5s., with hoops at £8 5s. per ton. The tire and axle 
mills at Workington are well employed. 


Shipbuilding and Engineering. 


_ These trades present no new features. Every depart- 
ment is as busy as it can be, and in all the engineering shops 
night and day shifts are being worked. 


Fuel. 


There is a full demand for coal, with good steam sorts 
at 13s, 6d. to 18s. per ton delivered. For coke the demand has 
not been so heavy for a long time, and East Coast sorts are quoted 
at 28s. 6d. per ton delivered. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Round the Works. 


_ . From inquiries made in various quarters I learn that 
shell is being made in the east end works for delivery at Spezzia 
and also for the Turkish Government. There is, too, talk of 
& projectile being made here for 14.5in. guns. Turning to the 
industrial departments one hears of extensive orders being placed 
in the town for plates and castings for big liners, while at least 
two firms are heavily contracted for tires for South Africa. 
Extensions of works are going on at several points. Koppers 
Coke Ovens, Limited, are making big alterations, I see, at their 
place in the west end of the city, and large orders for girders, 
nuts, and bolts are stated to have been given out. This firm is 
erecting extensive coke ovens for a place in Wales. In one or 
‘wo instances in the city further provision for gun making is 
being made, 


Drawbacks to Trade. 


, Not a few people engaged in the steel trade, however, 
ae welcome some little easing off of business, as boom con- 
aren are by no means universally popular. The present year 
1 een an exceedingly harassing time for managers of works. 

1€ worry and anxiety caused by the coal strike has been suc- 








ceeded by a number of difficulties, such as insufficient plant, 
an inadequate number of skilled and semi-skilled workmen, 
and the partial failure of the supply of raw material, while the 
Insurance Act has entailed a great amount of additional—and 
unremunerative—work upon managements. Manufacturers 
generally declare that a moderate and regular flow of trade is 
far more satisfactory to them from all points of view than the 
present rush. Yet there is no sign of any relaxation, and should 
the Balkan trouble affect the industrial sections it must increase 
trade in the naval shipbuilding and armament works. 


Lack of Semi-skilled Labour. 


Reverting to the lack of semi-skilled labour, though 
this is undoubtedly being felt in the heavy trade of the east end, 
it is most acutely experienced by cutlers and silver platers. 
When trade was at a low ebb and work became extremely diffi- 
cult to find—and retain—very many of these semi-skilled men 
were forced to seek livelihoods elsewhere. Some went on to the 
tram service, others on the railways until their numbers were 
very appreciably reduced. That settled the problem for the 
moment, but now that work is everywhere abundant employers 
are experiencing something like a famine in labour. There may 
be men enough of a sort available, but a certain degree of skill 
is essential at a time of driving trade like the present, when the 
rapid fulfilment of contracts is of prime importance, and so to 
the problem of shortage in raw material has been added this lack 
of labour, and even when the orders have been executed and are 
ready for transport manufacturers are faced with the serious 
drawback of a shortage in railway wagons. The companies 
have probably been relying too much upon the time-honoured 
custom of borrowing from one another instead of building for 
themselves. The latter course has not been taken in order that 
net profits may be assisted by reduced outlay on rolling stock, 
and now when it is really too late, the futility of such a policy, 
is obvious. Rolling stock orders are truly being given now, but 
before the benefit is felt the sharp edge of the boom may have 
worn off. 


Railway Steel. 

There is great activity still in railway steel departments, 
and this, from the look of things, is likely to continue indefinitely, 
as important developments are being pushed forward in Austra- 
lia, Canada, and India, new trades being laid in many directions. 
The bulk of this material is bought in the United Kingdom, and 
just now Sheffield is receiving large orders, heavy consignments 
being constantly sent out. By way,the prices of railway 
material have been advanced in Sheffield several times this year. 


Hematite and Pig Iron. 

Regarding prices of raw material, West Coast hematite 
is quoted here this week at 95s. to 98s. 6d., according to make, 
and East Coast mixed numbers at about 88s., delivered in Shef- 
field. Lincolnshire pig iron remains at about the same level as 
last week, and Derbyshire is quoted No. 3 foundry, 69s.; No. 4 
forge, 66s. 6d.; bars, £8 10s. to £9. Bessemer blooms and billets are 
at about £8 5s., and hard Siemens £9 5s. The demand for blooms 
and billets continues very strong, and although deliveries are 
greatly improved there can, of course, not yet be any question 
of prompt delivery, the pressure being too great. Since the 
Birmingham quarterly meeting there has been much more buy- 
ing of Derbyshire pig; indeed, if the present pretty brisk 
demand continues long prices will not remain at their present 
level. Already there is talk of an upward move. Tungsten 
is now quoted at 2s. 5$d. to 2s. 6d. per pound, and vanadium 
at 10s. 6d., but deliveries of the former are restricted. 


Fuel. 

The scarcity in railway wagons has necessarily reduced 
the output of coal, but in spite of this the steam market is, on 
the whole, showing a weaker tendency. Shipments are being 
interfered with by the lack of carrying tonnage at ports, whilst 
in some degree shipments within the area affected by the war 
are falling off for obvious reasons. The demand for industrial 
consumption is on an exceedingly large scale, but with the pre- 
sent high values many manufacturers who accepted orders before 
the big advances were obtained, must be turning them out at a 
lower margin of profit than was calculated upon. Just now there 
is more competition for business than has been the case for some 
time past, and sooner than cut prices some collieries are putting 
stocks on the ground, while others are accepting lower prices 
rather than miss the business. An interesting point is that for 
sales for shipment of best quality, Derbyshire hards are making 
6d. per ton more than best quality South Yorkshire. This is 
due to the fact that a large tonnage of South Yorkshire hards 
was arranged at the end of last year for shipment over the 
season. This happens to be held by the middlemen, who can 
thus practically fix the colliery selling price for open market 
sales. Prices are inclined to be somewhat irregular per ton at 
pits as follows :—Best Yorkshire hards, 11s. 6d. to 12s.; best 
Derbyshire, lls. 3d. to lls. 9d.; second qualities, 10s. 6d. to 
IIs. Coke remains in the neighbourhood of 18s. for best 
Beehive. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


Cleveland Pig Iron. 


THERE is now a more hopeful and confident tone in 
the Cleveland pig iron market than was the case last week, 
when it was very irregular, owing to the speculative action in 
warrants. That movement has now practically exhausted 
itself, and consequently there has been a substantial recovery. 
The trade position is very strong. The demand for iron con- 
tinues practically unabated, and makers find it very difficult to 
cope with deliveries. In fact, some are working from hand to 
mouth, and are really dependent upon their daily output to 
meet the requirements of their customers. There is practically 
no surplus iron available, makers’ stocks being depleted. The 
warrant store stocks are also being very heavily drawn upon. 
Already this month a net total of 13,000 tons has been with- 
drawn, a total in excess of that for the whole of last month. 
The shipments are also considerably in excess of the exports 
of the corresponding period of any month this year, except 
March. At the close of the market on Wednesday the 
general quotation for No. 3G.M.B. Cleveland pig iron was 67s., an 
advance of Is. on the previous day’s quotation. No. 4 foundry 
and No. 4 forge are very scarce, and are similar to No. 3 in figure. 
It is probable that they will get beyond No. 3 shortly. No. 1 
a iron is at 70s. 6d.. and mottled and white iron each at 
66s. 6d. 


Hematite Pig Iron. 


There is briskness to report all round in connection 
with the East Coast hematite pig iron industry. Producers 
without exception are full up with orders, and their output is 
spoken for for some time ahead. At the present time there is 
little iron for anything like prompt sale, and consequently 
very little new business has been reported. The output has 
already been very largely increased during the past three months, 
but still it does not satisfy the demand. In order to meet 
current requirements hematite pig iron is being brought from 
West Cumberland. Producers are thus in a very strong position 
and maintain their quotation of mixed numbers at 80s. for this 
year’s delivery, and up to 82s, 6d. is being asked for spring 
delivery. 








Iron-making Materials. 

There has been little or nothing done in the foreign 
ore trade for some weeks past. Consumers are holding out 
against the present high rates, but the difficulty of obtaining 
tonnage and the excessive freights discount any hope of an 
early change in the situation. It is understood that the Dar- 
danelles will be kept open in any eventuality, but the prevailing 
nervousness is already having a disturbing influence on the ore 
trade as far as Russian and other Black Sea ores are concerned. 
The imports of ore so far this month are exceptionally heavy. 
The market quotation remains firm at 23s. for best Bilbao 
Rubio of 50 per cent. quality. Coke is stronger than ever and 
very scarce. Medium furnace kinds delivered at works are 
generally quoted at 24s. and in some cases up to 24s. 6d. has been 
asked. 


Manufactured Iron and Steel. 

As regards the manufactured iron and steel trade, 
there is little change of note this week, great activity being 
maintained in practically all departments. Although the 
whole of the productive capacity is now fully employed, great 
difficulty is being experienced in keeping apace with specifica- 
tions by several manufacturers, and in some cases consumers 
are pressing for deliveries. The position of manufacturers 
was never better than it is at p-esent. They have a great deal 
of work on hand, and, indeed, some firms are so busy that they 
will not book further orders to guarantee delivery before 1914. 
The quotations all round are very firm. Common iron bars are 
£8 10s.; best bars, £8 17s. 6d.; best best bars, £9 5s.; iron ship 
plates, £7 15s. to £8; iron boiler plates, £8 12s. 6d.; iron girder 
plates, £8 2s. 6d.; iron ship angles, £8 5s.; iron ship rivets, 
£9 15s.; steel bars (basic), £8; steel bars (Siemens), £8 10s.; 
steel ship plates, £8; steel ship angles, £7 7s. 6d.; steel boiler 
plates, £8 15s.; steel strip, £8; steel joists, £7 5s.; steel hoops, 
£8 2s. 6d.; and cast iron columns, £6 15s.; cast iron railway 
chairs, £4 7s. 6d.; light iron rails, £6 15s; heavy steel rails, 
£6 12s. 6d.; and steel railway sleepers, £7—railway material 
net at works, and all other descriptions less 2} per cent. dis- 
count. Iron and steel galvanised corrugated sheets, 24 gauge, 
in bundles, stood at £12 10s. f.o.b., less 4 per cent. 





Coal and Coke. 

The general situation in the coal market does not show 
much alteration. The demand continues full, and the entire 
output of the pits is readily taken up. For export supplies are 
short, owing to the enormous home consumption, which is taking 
all the surplus supplies, and shippers consequently have to pay 
top prices to induce delivery. Steam fuel is now in stronger 
request, as well as Durham manufacturing coals. The position 
of the latter has not been equalled for years, and there is no sign 
of abatement. Quotations all round are strong. Best gas 
coals are quoted at 13s. 6d., and seconds at 13s. Bunkers 
maintain their firmness, with a strong forward tone. The price 
of ordinary bunkers is 13s., and best bunkers 13s. 3d. to 13s. 6d. 
The inquiry for coke is very good, and prices are very firm. 
Foundry coke is 25s., furnace coke 22s., and gas coke 23s. 
This week further large contracts for blast furnace coke for Tees- 
side and also for the West Coast have been fixed up for next year 
at fully current rates. 


Copper and Lead. 

There is very little change to record in the lead market, 
which is very steady in tone. Owing to the high prices of raw 
material, manufacturers quote firm prices. Red lead remains 
at £24 10s.; sheets, £26 5s.; pigs, £22 10s. to £22 15s.; and white, 
£26 10s. to £26 15s. The copper market is quiet and easier, 
and the quotation for tough copper is about £80 to £82. 


Shipbuilding. 

The activity in the shipbuilding industry continues 
unprecedented, and the recent Board of Trade returns. bear 
this out very forcibly. Practically all the shipbuilders on the 
North-East Coast are full of work, and some cannot guarantee 
delivery of any further tonnage for many months. ‘The engi- 
neering works are also busily employed. 


Cleveland Miners’ Wages. 

The Cleveland mineowners and the representatives 
of the ironstone miners met at Middlesbrough on Monday to 
consider the wages to be paid at the mines in Cleveland during 
the next three months, but failed to come to a settlement. 
It was pointed out on behalf of the mineowners that the recent 
ascertainment was 54s. 5.64d., and that the advance due to the 
men according to the formula adopted for some years was 
4.75 per cent. The men’s representatives intimated that they 
had no power to settle the question that day, as they would 
have to report to the men in the district and meet the owners 
again, and it was agreed that a further meeting should be held 
on 28th inst. The surface men have also applied for an advance 
in the base rates, and this matter was also left over to be further 
discussed. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


Last Week’s Coal Trade. 


THE unsettled state of the coal trade which we have 
noticed of late continued last week, somewhat interfering 
with speculations. Freight conditions were regarded as hardly 
so difticult. Tonnage was arriving with moderate freedom, 
and sellers who were afraid of pit stoppages were noticed to be 
accepting easy figures from spot buyers, in order to clear 
wagons. But it was also noticeable that a few remained 
firm, and openly predicted steady values for the second week in 
October. Monmouthshires were iregular on market. Secondary 
Admiralties were in favour. With reference to contracts, 
interest has been largely centred in the Paris, Lyons and Medi- 
terranean orders. These, it is reported, have gone to Pyman, 
Watson and Co., for 57,000 tons of large steam and 82,000 tons 
of small. The patent fuel order was secured by Tabb and 
Burleston 


Southern Nigerian Government Inquiry. 

The Government of Southern Nigeria ask for tenders 
by November 22nd for 19,425 tons to 21,800 tons best Welsh 
Admiralty double-screened coal, to be delivered at Lagos and 
Calabar from Ist January to June 30th, 1913. Alternative 
tenders for 30,000 to 43,000 tons per annum for three or five 
years will also receive attention. 


Latest. 

Market conditions, October 15th, in a quiet state, 
due in a great measure to the Balkan trouble. Buyers and 
sellers continued a waiting policy, the fear evidently being that 
the greater Powers may be affected. Tonnage has continued 
to arrive in satisfactory volume, but outputs remained in excess. 
Some colliery owners reported favourably of their position 
with second Admiralties and ordinary coals, and showed a 
disposition to adopt higher values, but sellers of best deserip- 
tions were not so well placed, and few showed a disposition to 
accept easy figures for spot buyers, so as to clear wagons. In 
all quarters forward quotations were upheld. Smalls remained 
comparatively scarce, and in some cases realised more, up to 
10s. 9d. being obtainable for best bunker qualities, and 9s. 
and even more for cargo qualities. Cardiff figures :—Best 
Admiralty, 16s. 9d. to 17s.; best seconds, 16s. to 16s. 6d.; 
seconds, l5s. 9d, to 16s.; ordinaries, 15s, to 15s, 6d.; best 
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drys, 16s to 17s; ordinary drys, 14s. to 14s. 9d.; best bunker 
smalls, 10s. 3d. to 10s. 9d.; best ordinaries, 10s. to 10s. 3d.; 
cargo smalls, 9s. to 9s. 6d.; inferiors, 8s. 6d. to 8s. 9d.; washed 
smalls, 10s. 6d. to 1ls.; best Monmouthshire black vein, large, 
lds. 3d. to 15s. 6d.; ordinary Western, I4s. 6d. to I4s. 9d.; 
best Eastern, 14s. to 14s. 3d.; seconds, 13s. 9d. to 14s. Bitu- 
minous coal; Best households, 18s. to 18s. 3d.; good households, 
l7s. to 17s. 3d.; No. 3 Rhondda, 16s. 6d. to 17s. 6d.; smalls, 
12s. to 12s. 6d. ; No. 2 Rhondda, large, 12s. to 12s. 6d.; through, 
10s. 6d. to Ils.; No. 2 smalls, 8s. 6d. to 9s. Patent fuel, 18s. 
to 18s. 6d. Coke: Special foundry, 29s. to 3ls.; good foundry, 
25s. to 28s.; furnace, 21s. to 22s. 6d. Pitwood, 23s. 6d. to 24s. 


Newport (Mon.). 

There was a fairly heavy tonnage at this port last 
week, 87,000 tons of coal going foreign and 1435 tons coastwise. 
Latest quotations :—Best Newport black vein, lis. to 15s. 3d.; 
Western Valleys, l4s. 3d. to 14s. 6d.; Eastern, 13s. 9d. to 14s.; 
other sorts, 13s. 6d. to 13s. 9d.; best smalls, 9s. to 9s. 6d.; 
seconds, 8s. to 9s. Bituminous: Best house, 17s. to 17s. 6d.; 
seconds, I6s. to 16s. 6d. Patent fuel, 17s. 6d. to 18s. Pitwood, 
23s. 6d. to 24s. 


Swansea. 

It is in the nature of coal that there should be alterna- 
tions of up and down, and while one week is notable for its heavy 
tonnages, a succeeding one perhaps should be lower. Last week. 
as one in authority phrased it, the supply of tonnage only reached 
low water mark. Shipments of coal and patent fuel combined 
only totalled 94,858 tons. This was composed of coal 80,738 
tons, the remainder being patent fuel. Latest: Undertone fairly 
steady. Swansea Valley large moving off well, as also red vein, 
but machine nuts and cobbles were barely holding their own. 
Beans and peas easier. Rubbly culm*again marked down, but 
duff very firm. Steam coal unaltered. Large still offered for 
immediate delivery at reduced figures, but little was done. 
Prices : Anthracite coal: Best malting, large, 23s. to 25s. net ; 
seconds, 20s. to 22s. 6d. net: big vein, 18s. 6d. to 19s. 3d., less 
24: red vein, 15s. to 15s. 9d., less 2}; machine-made cobbles, 
21s. 6d. to 23s. 6d. net: Paris nuts, 23s. to 26s. net; French 
nuts, 23s. to 25s. net ; German nuts, 23s. to 26s. net; beans, 
2s. to 23s. 3d. net ; machine-made large peas, 12s. 6d. to 14s. 
net; rubbly culm, 6s. 3d. to 6s. 9d., less 2}; duff, 4s. 9d. to 
5s. 6d., less 2}. Steam coal: Best large, 17s. 9d. to 18s. 6d., 
less 24; seconds, 14s. to 1ds., less 2}; bunkers, 10s. 6d. to 
lis. 6d., less 2}; small, 8s. 6d. to 10s. 9d., less 2$. Bituminous : 
No. 3 Rhondda, 17s. to 18s., less 2}; through, 15s. to I6s., less 
2}: small, lls. 6d. to 13s., same; No. 2 Rhondda, large, 14s. 
to lds. 6d., same; through, 10s. 9d. to 11s. 6d., less 2}; small, 
9s. 3d. to 10s. 6d., less 2}. Patent fuel, 17s. to 18s., less 2}. 


Iron and Steel. 

Business was quiet at Dowlais last week, all the fur- 
naces except the blast furnaces and the mills being blown out on 
Thursday evening. The Bessemer and Siemens had a good 
output of raw steel, and the blast furnaces of pig iron, there 
being some demand for the latter. The Goat Mill was engaged 
in the early part of the week in turning out and finishing an order 
for heavy steel rails, and one day was occupied with steel sleepers. 
Light rails occupied the Big Mill. Fitting shops were active at 
Llanelly. Steel bars are in brisk demand. Iron ore has come 
in from Bilbao and pig iron from Grimsby. Baldwin’s furnaces 
very busy. Quotations: Pig iron, hematite mixed numbers, 
80s. 6d. cash, 80s. 10d. month; Middlesbrough, 55s. 9d. cash, 
ids. Id. month; Scotch, 71s. 7$d. cash, 71s. 11$d. month ; 
Welsh hematite, 86s. 6d. to 87s. 6d. dd.; East Coast, 86s. 6d. 
to 87s. 6d. c.i.f.; West Coast, 89s. 6d. c.i.f. Steel bars : Siemens, 
£5 17s. 6d. to £6 per ton; Bessemer, £5 17s. 6d. Iron ore, 22s. 
to 22s. tid. Steel rails heavy sections, £6 10s. to £6 15s.; light, 
£5 lds. to £7. 


Tin-plate. 

Shipments of tin plate last week from the Swansea 
centre totalled 110,946 boxes, receipts from works 131,495 | 
boxes, leaving stocks in vans and dock warehouses 286,083 
boxes. There was considerable animation observable in the 
trade, only one mill being idle in the Morriston district. But 
it was feared last week, and expressed, that the Balkan trouble 
may seriously affect some districts of Wales, Llanelly being 
named as likely. Roumania does a large trade with Llanelly. 
Last year the shipments to that country totalled over 30,000 
boxes. It was remarked in iron and steel circles that the key 
to the position was the strength of the metals. There was a 
buoyant feeling at the last quarterly meeting in Birmingham. 
Quotations: Ordinary sheets, 15s. 10$d.; C.A. roofing sheets, 
30g., £10 5s. to £10 10s. per ton ; big sheets for galvanising, 30g., 
£10 5s. to £10 10s.; finished black plates, £11 10s. to £11 15s.; 
galvanised sheets, 24g., £13 to £13 5s. Block tin, £223 10s. 
cash, £222 5s. three months. Copper, £75 2s. 6d. cash, £76 three 
months. Lead : English, £22; Spanish, £21 7s. 6d. Spelter, 
£27 12s. 6d. Silver, 29,7,d. per ounce. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 


Irregular Tendency in Warrants. 

A LARGE business has been done in pig iron warrants 
in the course of the week, and there have been considerable 
fluctuations in prices. There was a fairly strong feeling at the 
opening on Monday, when business took place in Cleveland iron 
at 66s. cash, 66s. 1d. one month, and 66s. 33d. three months. 
Unfavourable reports regarding the Balkan troubles, weakness 
in speculative markets generally and threatened stringency in 
money, led to a break away in prices, and transactions were 
recorded in Cleveland warrants down to 65s. 4d. cash, 65s. 843d. 
one month, and 66s. three months. Subsequently, some 
recovery took place, with business at 66s. 9d. cash, 66s. 14d. 
one month, and 66s. 74d. three months. Forward transactions 
were also noted at 65s. 11d. for delivery in fourteen days, and 
65s. 11d. seventeen days. On Tuesday the business reached 
16,500 tons of Cleveland warrants. So far, the statistical 
position is satisfactory, but there are not wanting apprehen- 
sions that business may suffer from the disturbances in the East, 
and the market continues to be affected by the news concerning 
these from day to day. Scotch consumers are using large quan- 
tities of Cleveland pig iron, and the arrivals at Grangemouth 
from the Tees are increasing. 


Scotch Pig Iron Trade. 

The scarcity of some kinds of foundry iron and the 
features of the manufacturing departments generally tend to 
keep up the quotations of Scotch pig iron, even when warrants 
are subject to fluctuation. A steady demand exists for ordinary 
and special brands. Govan and Monkland are quoted f.a.s. 
at Glasgow, Nos. 1, 75s.; Nos. 3, 73s. 6d.; Calder, No. 1, 79s.; 
No. 3, 74s.; Carnbroe, No. 1, 79s.; No. 3, 75s.: Clyde, No. 1, 
80s. 6d.; No. 3, 75s. 6d.; Summerlee, No. 1, 81s.; No. 3, 76s.; 
Gartsherrie and Langloan, Nos. 1, 82s. 6d.; Nos. 3, 77s. 6d.; 
Coltness, No. 1, 97s. 6d.; No 3, 79s. 6d.; Eglinton, at Ardrossan 
or Troon, No. 1, 75s.; No. 3, 74s.; Glengarnock, at Ardrossan, 
No. 1, 82s. 6d.; No. 3, 77s. 6d.; Dalmellington, at Ayr, No. 1, 
76s.; No. 3, 74s ; Shotts, at Leith, and Carron, at Grangemouth, 
Nos. 1, 81s.; Nos. 3, 76s. per ton. Foreign shipments of Scotch 
pig iron are of moderate quantity, the coastwise business 
being larger and more urgent. There are 88 furnaces in blast 


The Hematite Trade. 

There has been comparatively little demand for Cum- 
berland hematite, and warrants are nominally 80s. 6d. in this 
market for delivery at Cumberland ports. Scotch hematite 
is being delivered in large quantities under contracts fixed some 
time ago round about 80s., but the quotation for future delivery 
is 84s. 6d. on railway wagons at West of Scotland steel works. 
Business is quiet in ore importation. Ironmasters laid in large 
stocks during the time the furnaces were out of blast, owing to 
the colliers’ strike early in the year, and they are thus in a com- 
paratively independent position as regards ore supplies, all the 
more so that scrap has been abundant and moderate in price. 
The current quotation for Rubio ore in trucks at Glasgow is 
22s. 6d., of which about 7s. 6d. is represented by freight ; but 
there are indications that tonnage may probably be obtainable 
at somewhat easier rates. 


Finished Iron and Steel. 

The orders in hand for malleable iron are such as to 
free the makers from anxiety as to the present, and while new 
business is comparatively quiet, additions are being made 
to the work in hand in sufficient quantity to provide for employ- 
ment for a considerable time ahead. Crown bars are quoted 
at Glasgow £8 2s. 6d., best bars £8 10s., and best horseshoe iron 
£8 12s. 6d. per ton, subject to 5 per cent. discount. The demand 
for black sheets and galvanised iron is strong, and makers have 
difficulty in meeting it adequately... The price of galvanised 
corrugated sheets was recently advanced 15s. per ton, and 
24-gauge is now quoted at Glasgow £13 5s., less 2} per cent. 
discount. Makers of Siemens steel are extremely busy, the 
demand for ship and boiler plates being particularly urgent, 
and deliveries are in not a few instances considerably in arrear. 
The demand for a variety of material for abroad is of itself of 
considerable importance. Steel ship angles are quoted at 
alasgow £7 l5s.; ship plates, £8 2s. 6d.; steel bars, £8 15s.; 
and boiler plates, £8 17s. 6d., all less the usual 5 per cent. 
discount for Clyde delivery. Firms devoted to the production 
of structural steel are very busy, and have little or no difficulty 
in adding to their order books. The tube trade is very busy, 
and the demand is generally active for home and export use, 
the inquiry for shipment being in a very healthy state. Prices of 
tubes under the combine, while by no means excessive, are now 
such as to guarantee that a fair profit will be made on the 
manufacture. 


The Engineering Branches. 

In the marine engineering trade the state of employ- 
ment is satisfactory, the various kinds of ship plant being in 
strong and urgent request, so as to supply vessels that have 
recently been launched and many others that are well advanced 
towards completion. Boiler makers are also very busy, both 
those making marine and land boilers. The general engineer 
is likewise sharing in the current prosperity, as are also bridge 
builders, locomotive engineers, and makers of a variety of 
specialities that are used on board ship. Furnishing iron moulders 
and workers in brass, copper, aluminium, and other metals have 
good employment. 


The Coal Trade. 

There is a good volume of business in the coal trade. 
notwithstanding interruptions arising from irregular supply 
of tonnage and insufficient service of railway wagons, about 
which complaints are now more general than for a long time past. 
Fresh troubles are also occurring with dock labourers, who at 
some ports are curtailing their hours of labour and so delaying 
shipments, and at other places are threatening to strike for 
increased wages. Mediterranean business has not been so easy 
to arrange, as owners desire higher rates of freight. There is 

eat pressure for the despatch of vessels coal-laden from the 
fast Coast to Baltic and other northern destinations. An 
active inland business is being done. Prices of coals are this 
week generally without material alteration. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, October 2nd. 


THE local requirements for structural material for buildings 
to be erected foot up some 9000 tons. Contracts taken for 
structural material for delivery throughout the country 
amounted to 25,000 tons during the past week, and these orders 
‘were all taken by the American Bridge Company. It is im- 
possible to form any reasonable or approximate estimate of the 
amount of material that will be required for the first half of the 
coming year. On the other hand, the capacity of iron and steel 
production is accurately known and this possible output is 
considerably below the known requirements and very much 
less than the requirements that may develop during the next 
two or three months. The railroad companies are crowded to 
the limit of their transportation facilities, and the car and loco- 
motive builders are taxed to the limit to reach the demands 
of the railroads. The entire rolling stock of the country is in 
use, and deliveries are being made at the rate of from 600 to 800 
cases per day. The sheet mills and bar mills are in a position 
to take some little additional business, but they are not able to 
accommodate all buyers who want large quantities. Latest 
reports from the ship yards show that large quantities of ship- 
building material will be needed. The copper market is strong. 
Copper mining is obstructed in Utah and Mexico; 18 cent 
copper is predicted within two weeks. Most dealers are well 
sold up through November and December. The statistical 
position is very strong in favour of miners. A reduction in 
refining output is now regarded as unavoidable. Tin is advanc- 
ing, and it is predicted that 55 cents may soon be reached. 
Stocks are restricted. Consumers are anxious to secure supplies 
for emergencies. All of the tin-plate capacity is being worked 
to the highest limit. Inquiries are arriving for the delivery of 
tin-plate during the winter. 


New York, October 9th. 


Propvction in all finishing mills is at maximum capacity. 
Many mills are rapidly filling up with business extending over 
the first half of next year. The daily production of pig iron for 
September was close to 81,000 tons. Pig iron prices are still 
irons at Pittsburgh have risen to 


rising. Steel-making 

16.50 dols., No. 2 foundry at Birmingham is 14.50 dols. Some 

furnaces are sold up to next summer. The full Pennsylvania 
There are 


requirements are 250,000 tons of rails for next year. 
inquiries for 30,000 cars. Eastern plate mills are flooded with 
small orders for this year’s delivery. The rush of orders in all 
lines is unprecedented. Two lots of basic iron were sold at 
Pittsburgh amounting to 22,000 tons. Four furnaces blew in 
in the Pittsburgh district and six more outside will soon follow. 
Wire products of all kinds are advancing under a heavy demand. 
The scarcity of labour is becoming more acute in mills and at 
furnaces owing to the inducements of higher wages elsewhere. 
Shipments of finished products in some localities is obstructed 
by a shortage of cars. The subject of several works uniting to 
build their own cars, it is said, is being discussed in certain rail- 
road circles, but if such discussion is a fact it would hardly 
be known to the public, as railroad management proceedings 
do not reach the public ear before the railroad men are willing 
they should. It is known, however, that steel makers them- 
selves are planning certain extensions, but owing to the practical 





in Seotland, compared with 83 at this time last year. 


monopoly of ore by the United States Steel Corporation 





these poy enterprises are limited to interests which are 
sure of their ore supplies. Independent producers are largely 
at the mercy of those who control domestic ore supplies, 
Enlarged preparations are being made by Eastern steel makers 
for outside ore supplies and political influences are silently .; 
work in these directions. Eastern mills want free ore, and ‘it is 
interesting to observe that some of the projected enlargemen|.s 
are promoted by Eastern steel interests. 








PERSONAL AND BUSINESS ANNOUNCEMENTS, 


WE are informed that Mr. Herbert Bates has been appointe 
managing director of Hulse and Co., Limited, in the place «{ 
the late Mr. Edwin Adams. 

Mr. N. K. Turnsutt, Wh.Sce., A.M. Inst. C.E., &e., asks us to 
state that he has opened an office at 3, York-street (Parr’s Bank 
Buildings), Manchester, in which he proposes to devote himself 
exclusively to consulting, inspecting, and valuation work in 
connection with all general engineering projects or problems. 

HerRsBert Morris, Limited, formerly Herbert Morris a), 
Bastert, Limited, of Empress Works, Loughborough, Leices;.;: 
have taken offices in Standard-buildings, City-square, Leos. 
Telephone, 2968 Central; telegrams, “ Comorris, Leed 
These offices will be under the management of Mr. O. J. Wei 
landt, the firm’s Yorkshire representative. 

A. A. Jones, POLLARD AND SxHrpMAN, Limited, of Noy 
Century Works, East Park-road, Leicester, ask us to state that 
the title of the company has been altered, and that they are 
now trading as A. A. Jones and Shipman, Limited. This doe. 
not, however, indicate any change in the management whic), 
as hitherto, will be carried on by Mr. A. A. Jones on the con, 
mercial side, with Mr. Shipman as works director, assisted })y 
the same staff which has been connected with the company 
its inception. 








LAUNCHES AND TRIAL TRIPS. 


Noya, steel screw steamer ; built by Wm. Doxford and Suns, 
Limited ; to the order of the English and American Shipping 
Company, Limited, of London; dimensions, 385ft., 50f1. hy 
28}ft.; to carry 7500 tons ; launch, September 25th. 

Gace Bay, steamship; built by Wm. Doxford and Sons, 
Limited ; to the order of the Glace Bay Steamship Company, 
Limited ; dimensions, 460ft., 58ft. by 28}ft.; to carry 11,000 
tons ; engines constructed by Wm. Doxford and Sons, Limited ; 
11 knots speed was obtained on trial trip, Friday, September 27th 

ARAKAN, steel screw steamer ; built by Wm. Gray and (o., 
Limited ; to the order of the Rotterdamsche-Lloyd Steamship 
Company, Rotterdam ; dimensions, 412}ft., 534ft. by 29ft. 7Jin.; 
engines, triple-expansion, 28in., 46in., and 77in. by 48in. stroke, 
pressure 180 lb, per square inch; constructed by the Central 
Marine Engine Works ; launch, Friday, September 27th. 

SrurTON, steel screw steamer; built by Ropner and Sons, 
Limited, Stockton-on-Tees ; to the order of Steel, Young and 
Co., of London; dimensions, 398}ft., 52ft. by 28ft.; engines, 
triple-expansion of 2000 ind.icated horse-power, pressure 180 |b. 
per square inch ; constructed by Blair and Co., Limited, Stockton- 
on-Tees ; launch, Monday, September 30th. 

FULLERTON, steel screw steamer ; built by Sir Raylton Dixon 
and Co., Limited ; to the order of Denaby and Cadeby Main 
Collieries, Limited, of London ; dimensions, 325ft. by 47ft. by 
23hft.; to carry 5000 tons; engines, triple-expansion, 24in., 
40in. and 65in. by 42in. stroke, pressure 180 Ib. per square inch ; 
trial trip, October Ist. 








Contracts.—The Port Talbot Steel Company, Limited, has 
ordered from Holdsworth and Sons, Limited, of Bradford, a 
complete steam plant, which includes five Yorkshire boilers, 
24ft. by 9ft. 3in. diameter, with a guaranteed equivalent evapora- 
tion of each boiler of 1800 gallons of water per hour. Messrs. 
Holdsworth have also just received an order for two Yorkshire 
boilers, 20ft. by 7ft., for a textile works in Shipley. 


ENGINEERING GOLFING Socitety.—The autumn meeting of 
this society was held on the links of the Stoke Poges Golf Club 
on Wednesday, October 9th, fifty-four competitors taking part 
in it. In the morning there was an eighteen-hole medal round 
in two divisions :—First division, for handicaps of 10 and under : 
first prize, Mr. H. Squire, 80-1 = 79; second prize, Dr. H. 5. 
Hele-Shaw, 85-— 2 = 83; scratch prize, Mr. H. 8. Hayward, 
85-—0 = 85; prize for the best nine holes under half handicap, 
Prof. J. D. Cormack, 41-2} = 38}. In the second division 
the results are held over for the consideration of points raised. 
In the afternoon there was an eighteen-hole round, match play 
against bogey in foursomes, with three-eighths of the aggregate 
handicap of each couple. As a result four couples tied. These 
were Dr. Hele-Shaw and Prof. Cormack, Messrs. R. H. Houston 
and Erskine, Messrs. Pritchett and A. P. Patey, and Messrs. 
H. A. McFerran and H. Scholey. These four couples will have 
to play off the ties. 

CoMPETITION FoR MINERS’ Lamps.—Use is made of portable 
acetylene lamps in a number of mines, and we understand that 
the number of acetylene miners’ lamps at present in use can ba 
counted by the hundred thousand. Nevertheless, in spite of 
the various models employed, it does not seem that any of them 
completely realise all the conditions which a good miner’s lamp 
should fulfil. The carbide factories have therefore just esta- 
blished an international competition with the following con- 
ditions :—Under the auspices of the Acetylene Unions of the 
different countries a competition for acetylene lamps for mines 
not containing fire-damp is opened from now under the super- 
vision of the International Committee of Carbide of Calcium at 
Geneva. The prize or prizes are to be awarded to the lamp or 
lamps which most completely fulfil the following conditions :—(1) 
Simplicity and regularity ; (2) cheapness ; (3) strength and light- 
ness ; (4) Easiness of upkeep ; (5) conveni in cleaning and re- 
filling ; (6) difficulty to upset ; (7) easily handled and capable 
of being carried in the hand or being hung on the walls; (8) 
solid material, light, durable, and ffected by dampness or 
the results of the decomposition of the carbide; (9) strong 
burner of long duration and placed or arranged so as to avoid 
extinction from dripping water or by mine violences ; (10) 
production of gas as constant as possible ; (11) rational genera- 
tion from the point of view of — of the gas as well as the 
yield of the carbide; (12) utilisation of the present sizes of 
carbide ; (13) intensity of 5-10 candle-power as far as possible ; 
(14) duration of charge as long as possible. The competition 
is to be divided into two categories :—(1) Portable lamps for 
carrying by hand, duration of charge 8-12 hours ; (2) portable 
lamps for carrying on the forehead, of extreme lightness and « 
duration of at least 4-5 hours. At the discretion of the jury 
either one or two prizes may be awarded, of a total of 5000f., 
which may be granted, if two prizes are awarded, as to 3000f. 
for the best portable lamps for the hand, and as to 2000f. for 
the best portable lamps for the forehead. The models with 
description, price of re-sale, &c., must be forwarded before 
March 20th, 1913, to the International Committee of Carbide 
of Calcium, 5, Rue des Granges, Geneva. The jury will be com- 
posed of competent delegates from the different countries 
nominated by the respective Acetylene Unions. 
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NOTES FROM GERMANY, FRANCE, BELGIUM, &c. 
(From our own Correspondent.) 


Rheinland-Westphalia. 

Srroneg activity prevails at all the iron and steel works 
of the district, the satisfactory condition noticed at first in some 
specially favoured branches only having now extended over all 
the iron and allied indusiries, and there is good reason to expect 
increasing life in several departments, for the amount of fresh 
work secured recently is heavy. Output is hardly equal 
to consumption, and a further advance of M.65 p.t. for bars could 
be carried. Demand and employment at the bar mills has been 
exceptionally good of late; the mills are booked forward up 
to the end of this year, and even beyond that, and consumers 
will experience considerable difficulty in obtaining supplies 
before the year ends. 


The Silesian Iron Market. 


In the iron-producing districts of Silesia, where the 
improvement as a rule sets in more slowly than in Rheinland- 
Westphalia, quite a vigorous business was also done in the 
principal trades, and the mills and factories are engaged to their 
fullest capacity. At a meeting of the Pig Iron Convention, 
which took place in Cologne on the 11th inst., a final agreement 
was arrived at between the Luxemburg group and the Rhenish- 
Westphalian Pig Iron Convention. 


Production of Pig Iron. 


According to official statements given by the Union of 
German Iron and Steel Masters the output of pig iron in Germany, 
including Luxemburg, was for September of the present year 
1,479,285 t., as compared with 1,487,448 t. in August, 1912, and 
with 1,250,702 ¢< in September, 1911. The outputs of the 
different sorts of pig iron were as follows :—Foundry pig, 
281,600 t., as compared with 248,930 t. in September, 1911 ; 
Bessemer, 29,909 t., as compared with 26,357 t.; basic, 929,638 t.. 
as compared with 805,167 t.; steel and spiegeleisen, 191,683 t.. 
as compared with 134,036 t.; forge pig, 46,455 t.,as compared 
with 36,213 t. in September, 1911. The production during the 
period from January to September of the present year was 
12,859,376 t., as compared with 11,507,749 t. in the corre- 
sponding period of the year before. 


Coal in Germany. 


A good and steady business is being done in the 
Khenish-Westphalian coal industry. Blast furnace coke meets 
with rising demand, and the consumption of small coal as well 
as of coke is rather more extensive than the output. — In 
Silesia both local and foreign demand has been so strong that 
the pits have not been able to raise their stocks, as they usually 
do in September. The stagnation sc long complained of on 
the South German coal market has given place to a lively and 

itisfactory business, requirements for both engine and house 
coal being extensive. 
owing to the previous dulness in demand, and so consumers 
find little difficulty in obtaining supplies. Rather less was 
exported to Belgium and Holland than previously. 





Austria-Hungary. 
Regarding prices, the position of the market for iron 
and steel has remained firm ; demand, generally, has shown a 
light abatement recently, but employment has still continued 
satisfactory at the mills and foundries. A steady business is 
done in pit coal and in brown coal. 


The Iron Industry in Belgium. 

A further increase in demand and employment can 
be reported since last week ; output in most instances is behind 
requirements, and the orders booked are reaching far into next 
year. Advances in prices are the order of the day. Recently 
girders have met with an advance of 5s. p.t. for export, the 
current quotation being £5 15s. f.o.b. Antwerp. Inland demand 
is just as strong as that on foreign account, which is saying a 
good deal. Quotations for home requirements are expected to 
meet with an advance shortly. The rail trade has developed 
most satisfactorily ; among the orders recently secured is one 
for 20,000 t. for Brazil, one for 11,000 t. for Uruguay, another 
for 10,750 t. for Peru, besides 10,000 t. that have been ordered 
for Norway, and 4500 t. for Holland. Semi-finished steel 
continues In vigorous demand at 102s. p.t. f.o.b. Antwerp. 
Basic bars stand at £6 2s. p.t., iron bars realising 3s. p.t. more. 
Rods have advanced to £6 14s. p.t. Plates, showing a marked 
upward tendency, have been quoted at £6 16s. p.t. for export. 
In steel castings a very brisk business was reported. For 
inland sales the price for basic bars is 160f. to 165f. p.t., iron 
bars realising 170f. to 175f. p.t., while hoops are sold at 200f. 
to 210f. p.t. Lively occupation is reported from the con- 
struction shops. Engine classes of fuel have remained in most 


Stocks, however, are still pretty heavy, | 


BRITISH PATENT SPECIFICATIONS. 


When an invention is communicated from a road the name and uddress 


of the Communicator are printed in ics. 
| When the abridgment is not illustrated the Specification is without 


drawings. 
| _ Copies of Specifications may be obtained at the pleas epee Sale Branch, 
25, South ton -buildings, Chancery-lane, » W.C., at 8d. each. 
nd of th the date of poe Md pe tn 
end of the is 0, 0, nce 
of the complete Specificatio . 
Any person may on any of the grounds mentioned in the Acts, ie 


two months of the date given at the end of the abridgment, give 
the Patent-office of opposition to the grant of he Patent. 





The date first given is the dat of a; 


STEAM ENGINES. 


4811. February 26th, 1912.—Process FoR THE UTILISATION 
OF THE Heat CONTAINED IN THE EXHAUST STEAM FROM 
Stream Enoines, J. T. Constandoe, No. 20, Stationsweg, 
Velsen, Netherlands. 

Live steam from the boiler A is supplied to the engine B. 
The exhaust steam from the engine passes to a superheater C, 
and from this the superheated exhaust steam flows through the 
tubes of an evaporator D. The steam next flows to a condenser 
E, and in the form of hot water is led to a receptacle F, and 


! 

The rutile can be dissolved to the amount of 42 per cent., but 
ordinarily it is preferred to use 25 parts of rutile for 75 parts 
of cryolite. The cryolite is first heated to about 900 deg. Cent. 
and the rutile is then stirred in. The heating is continued 


for about a half-hour thoroughly to complete the solution. The 
mass is allowed to cool, and when solidified is powdered. The 


powder is packed into a graphite crucible or other container and 
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reheated in an electric furnace to about 1800 deg. Cent. to 
render it thoroughly homogeneous. When solidified it is cut 
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favourable condition, while an improvement is expected for | 


house coal. 





EpucATIONAL INTELLIGENCE —-Mr. H. Hirst, M.I.E.E., 
chairman of the General Electric Company, Limited, has kindly 
consented to take the chair at the opening lecture on *‘ The 
Management of Public Electric Supply Undertakings ” to be 
delivered by Mr. A. Hugh Seabrook, M.I.E.E., M.1.M.E., at 
the East London College on Monday, October 14th, 1912, 
at 6.30 p.m. 


Tue Soctery or ENGINEERS.—A paper on * Town Planning 
from an Engineering Aspect ’’ was read on October 7th by Mr. 
KE nest R. Matthews, Assoc. M. Inst. C.E.(Member). The author 
divided his subject under two main headings: (a) Town plan- 
ning in a residential district, and (6) Town planning in a manufac- 
tiring area. He illustrated the former by a brief description of 
bridlington’s town planning scheme, and stated that one of the 
principal points to be considered in the preparation of a scheme 
was the direction, width, and method of construction of main 
arterial, secondary, and subsidiary streets. He suggested that 
these should be 75ft., 50ft., and 28ft. or 30ft. in width respec- 
tively, that they should be constructed of tar macadam with 
xrass margins, asphalt footways, and trees, and that the build- 
ings should be set back 25ft. in the 75ft. and 50ft. streets, and 
“0ft. in the subsidiary streets. He gave a description of the 
method of construction that he would recommend for the founda- 
tion of the streets and for the tar macadam roadway. The 
author did not agree with the idea of making the foundation of 
the roadway in a subsidiary street less substantial than that in a 
wider street. He deprecated the practice of putting in heavy 
kerbing and flagged footways in residential districts, and thought 
that grass margins with asphalt footways not only effected a 
saving in cost, but presented a more rural and pleasing appear- 
ance. He thought that the road requirements of our by-laws 
were unr ble, and resulted in houses being built with a 
narrow frontage and deep back, instead of a wider frontage and 
sallow back, which he considered far preferable. In designing 
« town planning scheme it would sometimes be found necessary 
to allow for the widening of some of the existing roads, and also 
of the diversion of certain public footpaths. Open spaces 
should be left for parks, tennis courts, bowling green, children’s 
playground, garden enclosures, sites for public buildings, &c. 
Sewerage, sewage disposal, lighting, and water supply were also 
dealt with. The author then discussed the question of town 
planning in a manufacturing area. 





thence to a receptacle G, where it is cooled by means of water 
circulating through the pipes H. The cold water of condensa- 
tion now passes to the feed pump J, which returns it to the boiler 
as feed water. Part of this cold water is, however, forced up the 
pipe KK through the receptacle F and into the condenser KE. 
From the condenser the by-passed feed water flows to the evapo- | 
rator D, from which it is returned to the boiler as live steam. 
September 25th, 1912. 





INTERNAL COMBUSTION ENGINES. 


27,452. December 7th, 1911.—ImMpRovEMENTS IN VALVE 
MECHANISM FOR INTERNAL COMBUSTION ENGINES, Marcel 
Jules Marius Gaubert, of 12, Rue Crois de Reynier, Mar- 
seilles. 
The valve cylinder has two chambers B serving as guides for 
a piston valve C controlling the admission and a similar piston 
valve controlling the exhaust. Inside the piston valve there 
fits a fixed piston F, the upper end of which is at the level of the 
edge of the opening in the cylinder wall. This piston is con- 
nected by a rod to the cover H. At its top, the chamber B is 
provided with a channel I for the passage of the gases. The 
sleeve C is driven by a connecting-rod actuated by a crank K 
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rotating at half the engine speed. Both piston valves operate 
in the same manner about to be described, it being understood 
that oné is adapted to control the admission and the other the 
exhaust. When the sleeve C is at the top of its stroke the ports 
E allow communication between the cylinder and the channel 1. 
When the sleeve descends the ports E come between the fixed 
piston F and the wall of the cylindrical chamber B. When the 
upper edge of the port is covered communication between the 
cylinder and the channel I is closed. The sleeve C continues to 
descend to its lowest position, and then moves up again. Com- 
munication between the cylinder and the channel is made 
again when the upper edge of the port comes above the end of 
the fixed piston F.—September 25th, 1912. 


SWITCH GEAR. 


28,869. December 21st, 1911.—IMPROVEMENTS IN ELECTRIC 
REsISTANCE MATERIAL, the British Thomson-Houston Co., 
83, Cannon-street, London, E.C. 

This specification describes a composition which has novel 
properties, and which is particularly useful in electrical work 
where a matevial having a negative temperature resistance is 
desired, as, for example, in a motor starter, a thermal cut-out, 
and the like. When commercial rutile, which consists prin- 
cipally of titanic oxide together with about 2-3 per cent. of iron 
oxide and some other impurities, is introduced into fused 
eryolite, the rutile dissolves and yields when cold a conducting 
mass having a high negative temperature resistance coefficient. 
A solution of pure rutile in cryolite begins to conduct when its 
temperature has been raised somewhere between 50 to 100 deg. 
Cent., depending on the voltage and other conditions and then 








increases rapidly in conductivity with rise of temperature. 


into slabs of desired dimensions and provided with appropriate 
electrical contacts, as illustrated, for example, in the drawing 
which shows the contact plates A, B pressed against the resistor 
C by sheets D, E of insulating material or in any other suitable 
manner. From room temperature to 300 deg. Cent. the con- 
ductivity of a resister made as above described increases about 
a hundredfold.—September 25th, 1912. 


PUMPING AND BLOWING MACHINERY. 


21,111. September 25th, 1911 —Rorary Pumps, Compressors, 
&c., the Hon. Sir C. A. Parsons and A. Q. Carnegie, both of 
Heaton Works, Newcastle-on-Tyne. 

Water under pressure is delivered at A and passes down 
the passage B into a bowl formed in the impeller C, This 
impeller is provided with sloping hollow arms D, so that the 
reaction of the issuing water will cause the impeller to rotate. 


NZL 





The orifices of the impeller arms pass over a series of mouths EF 
leading to the discharge pipe F. In this way plugs of water are 
shot down the mouths E at short intervals. Between each 
pair of such plugs a pocket of air or vapour is entrained from the 
chamber G.—September 25th, 1912. 


25,574. November 16th, 1911.—PumMps or CoMmpPprREssors, 
F. G. Gumprecht, 3, Gt. Ormond-street, London, and C. J. 
Collingwood, 1, Beacon-road, Hither Green, London. 

A dise A mounted on a ball B is disposed within a circular 
convergent-divergent chamber C. The ball B is supported by 
the walls of the chamber C, and is mounted on the end of a 
shaft D. This shaft is carried in a bearing at the end of the 
driving shaft E in such a way that the centre lines of the shafts D 
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and E are inclined towards each other. The rotation of the 
shaft E causes the shaft D to sweep out the surface of a cone 
and the dise A to rock within the chamber C. The disc is pre- 
vented from rotating by a partition F extending half-way across 
the chamber C. Gis the inlet, H the outlet, J a relief valve, 
and K a by-pass extending from the relief valve to the other side 
of a check valve (not shown). The relief and check valves 
come into action when excessive pressure is generated within 
the delivery pipe.—September 25th, 1912. 





THE ENGINEER 
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MACHINE TOOLS AND SHOP APPLIANCES. 


22,767. October 16th, 1911——CoLLets For FEEDING Bars 
THROUGH THE CHUCKS oF AUTOMATIC SCREW MACHINEs, 
A. Herbert, Southfield, Kenilworth, and P. V. Vernon, 
Penvorn, Manor-road, Coventry. 

The collet body A is bored for the passage of the bar B, and is 
screwed at the back end for attachment to the feed tube. At 
ts outer end the collet body is bored out conically, and is 
serewed for the reception of acap C. Within the conical portion 
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a number of conical segments D are arranged, and a spiral 
spring E keeps these segments jammed against the bar when 
the latter is in place. When the bar is not in place, the spring 
causes the segments to press against one another and hold each 
other in place. When the bar is in place and the collet body is 
moving forward the bar is gripped and moved by the action of 
the segments.—September 25th, 1912. 


TESTING AND MEASURING INSTRUMENTS. 


22,656. October L4th, 1911.—-IMPROVEMENTS IN AND RELATING 
To ELectricaL MEASURING INSTRUMENTS, John Westmor- 
land Record, of 5, Beech-avenue, Gatley, Chester. 

This invention relates to electrical instruments for measuring 
electric currents, voltages, resistances, &c., and more especially 
to those for indicating leakage currents and having scales pro- 
portional to the resistance of the circuit through which such 
current is flowing. The object is to provide an improved 
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construction enabling a longer scale to be obtained, a symmetri- 

cal arrangement of the coils, and a simple and cheaper instru- 

ment. 

B the axis of rotation. C the permanent or electro-magnet 

fitted with pole irons D. E is the pressure coil. F auxiliary 

poles extended from D to span the control coil E. Current is 

led in and out of the coils by means of flexible connections G 

in the usual way.—September 25th, 1912. 

1010. January 12th, 1912.—AN IMPROVEMENT RELATING 
Evectricity MreTERs, Landis and Gyr, of Zug, Canton Zug, 
Switzerland. ; 

The invention is diagrammatically illustrated in the accom- 
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panying drawing. The consumer’s installation is divided into 
two systems, A being lamps and B heating apparatus or motors. 
C is the meter having two counting devices D and E, which are 








A is the working or current coil of the galvanometer. | 
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thrown alternatively into and out of gear by the armature H 
of an electro-magnet F. The consumer is provided with a 
switch G arranged so that one of the counting devices is thrown 
into gear and the other out of gear the moment the consumer 
switches off the light circuit and switches on the power circuit. 
In the arrangement illustrated the electro-magnet F is placed 
in circuit, its armature H attracted and the top counting device 
D is operated when the consumer switches from the lighting 
circuit to the power circuit. The electro-magnet is deprived 
of current the moment the current is switched into the lighting 
circuit, whereupon the counting device E becomes operative.— 
September 25th, 1912. 


13,270. June 5th, 
Lhomond, Paris. 
A steel cylinder or bomb A is provided with an inlet for 
oxygen at B and with two insulated terminals C, C. One of 
these terminals carries a cupel D, and just above this the ter- 
minals are united by an iron wire, which can be raised to incan- 
descence, and so ignite the fuel in the cupel. 


1912.—CatorimeterRs, C. Féry, 42, Rue 
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supported within a brass water-tight casing E by two plates F 
of constantan. The lower end of the bomb is connected to an 
insulated terminal G, which, along with the terminal H on the 
brass casing E, is connected to a voltmeter J. The constantan 
plates F and the bomb form a thermo-electric couple, and with 
the voltmeter suitably calibrated the temperature of combustion 
or the total caloric value of a given weight of fuel can be read 
off directly.— September 25th, 1912. 


MINES AND METALS. 


8790. April 13th, 1912. 


The bomb is | Jever with the said guide member. 
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-IMPROVEMENTS IN ELEecTRIC REFLN- | 


ING CrucIBLEs, Edward Charles Robert Marks, of 57 and 58, | 


Lincoln’s Inn-fields, London, W.C. 

The objects of this invention are to facilitate the initial 
heating of the crucibles and to avoid the necessity of using an 
excessive amount of current to effect the heating. The crucible 
is stationary and is supplied with current from conducting 
rings A and B at the top and bottom. 
crucible are formed with recesses D and E extending from the 
top to near the bottom and adapted to contain current conduct- 


The side walls of the | 


ing elements F and G, preferably formed of carbon, which are 
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slidable therein. A current conducting element H, preferably 
formed of carbon is also provided, adapted to be moved into 
contact with the bottom and shaped to conform to the bottom, 
and extending across nearly the full width thereof. This 
member is connected in parallel with the ring B, and is adapted 
to be moved into and out of engagement. When the current 
conducting elements F and G are in innermost position the 
conductivity of the sides will be very much increased. This 
will be further facilitated by moving the element H into 
engagement with the bottom. After the crucible is once 
heated the current conducting elements may be withdrawn and 
the current passed wholly through the crucible itself.—Sep- 
tember 25th. 








SELECTED AMERICAN PATENTS. 
(From the United States Patent-office Official Gazette.) 


1,028,840. Stream Enoine, W. R. Sanders, Sunset, T'ex., 
assignor of one-half to J. W. Harvey, Sunset, Tex.—Filed 


December 13th, 1909. 

The invention is for a locomotive having two cylinders in 
tandem separated by means of a partition. Each of the cylinders 
has terminal ports and pistons, and there is a chest common 
to both cylinders, with slide valves for the ports arranged within 
it. There are also provided a lever, a guide member arranged 
within the chest adjacent one end of it, an operating rod extend- 
ing within the chest and mounted in the guide member, a rod 
connecting one of the valves to one end of the lever, a second rod 
disposed below the operating rod and connecting the other of the 


; gear. 





valves to the guide and operating rod, and a pitman arranved 
above the operating rod and connecting the opposite end of the 























A connection is secured 
to the inner end of the operating rod. 


1,029,607. CLurcn, C. 
16th, 1910. 

The drawing shows a shaft with two co-operative clutch 
members mounted on it, one of which has a laterally projecting 
annular flange with a portion at least of the other member dis. 
posed in it. One of the members is loose on the shaft. There is 
a plurality of levers radially carried by the inner member with 


E. O. Hager, Toledo, Ohio.—Filed July 





their fulerums in loose thrust contact with and adjacent to 

the outer edge of this member, and their outer ends adapted to 

co-act with the annular flange to effect a drawing together of the 

clutch members when the levers are oscillated in one direction. 

There are three claims. 

1,029,610. Reverse Gear Mecuanism, A. B. Harrington, 
Danvers, Mass.—Filed September 7th, 1911. 

There is a rotatable casing, with means for preventing it from 
rotating. Inside the casing there is a gear. There are a driven 
shaft and a driving shaft, the casing being slidably mounted 
with reference thereto. A dise in the casing has an annular 
flange with a rack about its inner face connected to the driven 
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shaft. Intermediate gearing is mounted on the casing, and 
intermeshes with the driving gear and rack. A slidable friction 
member is rotatably connected with the casing, and slidable 
interposed friction members are rotatably connected with the 
Means are provided for moving the casing to engage the 
friction members. There are seven claims. 
1,029,677. Rorary Enoine, C. Gilsbach, Bonzeler-Hammer 
near Grevenbruck, Germany.—Filed June 26th, 1911. 

In this invention there is one rigid and one adjustable piston. 
A stationary frame forms, together with the body, a ring-shaped 
working space for these pistons. A shaft is rotatably held by 
the body, and a lever connected to the shaft so as to project, 
through a slot in the body, into the working space. A rod is 
pivoted to the free end of the lever and to the adjustable piston, 
and levers are connected to the end of the shaft. Rollers are 
fixed on the ends of the levers, with cam elements for guiding 
the rollers so as to control the position of the adjustable piston 
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relative to the rigid one during the movement of the rotatable 
body. ‘The cam elements are so constructed that the adjustable 
piston is retracted from the rigid one for admitting the motive 
fluid between them, and then approached thereto for the com 
pression of the fluid, then held stationary for transmitting the 
energy of the expanding fluid to the rotating body, and finally 
reapproached thereto for the expulsion of the spent fluid.. The 
cam element which controls the adjustable piston at the com 
mencement of the expansion is hinged and spring-actuated so 
as to relieve the shock of the expansion. There are two claims. 
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